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AOP
EDITORIAL
https://doi.org/10.1590/1806-9282.67.01.001

Interpretations on a rare localization of
endometriosis: labium minus
Ilker Sengul1,2

, Demet Sengul3*

Even though endometriosis, a growth of the ectopic endometrial tissue out of the uterine cavity that responds to
hormonal stimulation, is a benign condition, its lesions can
progress severely. This transformation seldom transpires for
cutaneous endometriosis with a malignant degeneration,
accounting for 0.3 to 1% for the surgical scar endometrioses. In the upfront surgery setting, a wide surgical excision with or without reconstruction has been recommended
for the surgical therapy. It is the gold standard treatment
of choice for endometriosis with a safety margin. To this
end, some authors recommended a wide excision with at
least 1 cm margins for cesarean section and scar endometriomas in order to preclude the recurrence and to avoid
its possible transformation 1. The interval of time from
the onset of benign endometriosis to the development of
malignancy has been described as a broad variation, ranging from 3 to 39 years with a mean of 17 years, in cesarean section scar endometriosis 2.
Lorenz et al.3 recommended the surgical resection with
5 mm margins, which is a ‘wide and complete’ excision of
the endometrial tissue, as a standard approach for the surgical treatment of malignant endometriosis in order to avoid
recurrence. We also had performed the complete surgical
resections with clear margins for our case series of incisional
cesarean section endometriosis4. Atilgan et al.5 proposed that
a surgeon should avoid unnecessary labia minora dissection
for the surgical approach of labium minus endometriosis,
due to its specialized and sexually responsive structure with

, José Maria Soares Junior4

highly vascular folds of the tissue and an abundance of the
neural elements. They have also mentioned the preoperative
sensory mapping of the labium and clitoral hood in order to
refrain from the painful injury, particularly in the regions
important in arousal pathways. Herein, they might be reasonable and justifiable for their choice and apprehensions
regarding in order not to suggest a wide surgical resection
for this kind of endometriosis due to its organ-specific different features.
As a consequence, wide and complete resection with
a safety margin, such as the abdominal wall musculature
involvement necessitating en bloc resection of the myofascial elements, per se, is noteworthy, essential, and recommended because it offers the best choice in the management
of this disease4,6. Of note, we recommend complete surgical
resection with a safety margin in order to not be faced with
an undesirable recurrence nor a potential malignant transformation in regard to its primary focus. This issue merits further investigation. We thank Atilgan et al.5 for their
remarkable report.
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A beacon for the COVID-19 epidemic control in Brasil:
seroepidemiological population-based surveys
Maria Rita Donalisio1*
The novel severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), which was firstly identified in late December
2019 in China, has spread rapidly worldwide. However, epidemics are expressed from different forms around the world.
The epidemic curves do not follow a “natural path” due to different social, epidemiological, and cultural contexts, access to
health services and to diagnostic tests, vaccine, and preventive
measures in different regions1. Oliveira et al.2 investigated disparities in the clinical profile of coronavirus disease (COVID19) and in the groups that can be more affected by the disease in Brasil, China and Italy since the pandemic beginning.
In Brasil, the authors reported the highest percentage of cases
among individuals aged <60, male, and diabetes-affected ones2.
Despite efforts put to maintain social distancing, the lack
of effective drugs and of a vaccine for COVID-19 have led to
an increase in the disease incidence in various parts of Brasil3.
However, there is limited information available on the epidemic
and its indicators in the country due to the scarcity of diagnostic tests and to the large proportion of mild and asymptomatic
cases. In addition, there is a lack of parameters and information concerning the disease transmission in different regional
contexts. Most studies conducted in the first few months of the
COVID-19 pandemic were focused on symptomatic patients
with severe manifestations of the disease or in its acute stages.
Also, they were obtained in one-off testing, in convenience tests
in high-risk populations, or in health professionals4-6.
Population-based epidemiological surveys are an interesting
strategy to address the lack of indicators for the COVID-19 epidemic and may answer relevant questions to better understand
its dynamics7. They provide information regarding the extent
of viral circulation and dissemination of the disease (R effective), thereby allowing more robust estimates of lethality rates
and providing parameters for prediction models in different
transmission scenarios8. Estimates of the actual prevalence of

infection in the population are useful for assessing the impact
of public health interventions and can be used in clinical vaccine trials.
Population-based surveys have guided public health measures in several countries. Cross-sectional studies in Spain have
shown the most affected regions around Madrid and the disease transmission9. Furthermore, various authors in Iceland
have identified populations at risk10. A study conducted in
Gangelt, Heinsberg district, in Germany, where the first case
of COVID-19 was announced in the country, reported that
15% of the city population presented antibodies against SARSCoV-2. The first surveys carried out in the United States, in
Santa Clara and in Los Angeles, California, anticipated the
concern of viral spread11,12.
Surveys have also been conducted in Brasil, some of which
were restricted ones, and others had a greater scope13-18. Among
the population-based investigations for COVID-19 undertaken globally that had a greater coverage, the seroepidemiological survey performed every two to three weeks in Brasil
stands out, which was organized by Universidade Federal de
Pelotas15. Random population samples in 133 cities that are
commercial and economic hubs in 27 states from five regions
of Brasil were investigated and underwent immunochromatographic testing for the detection of IgM/IgG antibodies, using
the lateral flow assay. In May of 2020, the results revealed a
great variability in the prevalence of antibodies against SARSCoV-2 in the country, from >1% in cities in the South and
Southeast region to 20–25% in the North. Additionally, a high
prevalence rate (>10%) was reported in cities on the Amazon
River banks in the first two survey stages. This extensive field
effort led to around 30.000 collections at each survey stage.
The first results showed a high rate of transmission growth (53%
every three weeks) and revealed that there were around seven
unknown cases for every reported case. Another intriguing
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result under investigation suggests that the indigenous people in the country has greater susceptibility (3.7%) than the
white population (0.6%) of the Northern region. A mosaic of
epidemics with different speeds and impacts needs to be analyzed in various ways, requiring specific actions from control
and surveillance agencies.
Other basic surveys in Brasil have disseminated markers of
epidemics at the local level, with strategic information to adjust
control measures. In Ribeirão Preto, São Paulo State, the seroprevalence was 1.2% in the first week of May of 2020, revealing low
viral circulation14. In Campinas, also in the State of São Paulo,
it was 2.2% based on the results of the first testing conducted
in June of 2020. This prevalence, then, increased to 3.7% in
July of 2020, with a higher rate among the poor population of
Campinas, as disclosed by the Municipal Health Department
(MHS, acronym in Portuguese)19. In a study focused on the
prevalence of antibodies in a population sample from six districts in the city of São Paulo, in which three districts were the
most affected, among individuals aged >18, the rate was 5.4%,
thus revealing that the actual number of individuals infected
was 10 times greater than that notified by the epidemiological
surveillance from May of 202016. Several stages of the survey
in São Paulo in 2020, released by the MHS, revealed the seroprevalence to be 11.1%, in June, reaching 15.6% in December,
with increased positivity in the elderly and poor individuals,
indicating social inequality.
Results of school surveys performed from August of 2020
that were reported in the media led to the modification of the
MHS guidelines, which postponed the opening of face-to-face
classes in São Paulo. In April, in the state of Rio Grande do
Sul, serial surveys in nine sentinel cities revealed that the epidemic was in the early stage, although it was on the rise13. In the

Espírito Santo state in the last week of May of 2020, serological survey in 19 towns identified that 5.1% of the Capixaba
population had antibodies against SARS-CoV-2; 70% of the
population included black and brown individuals. Serial serological surveys in representative samples of the population of
Teresina, in Piauí State, showed transmission growth from
April to May17. In Maranhão State, Silva et al. showed prevalence rates of around 40% between July and August of 202018.
These results highlight the importance of learning about the
parameters of epidemics on population bases, particularly in
serial stages that reveal transmission trends, the groups mostly
affected by the epidemic and those with small exposure to the
disease, helping to guide the control measures. Thus, this strategy in cities or micro regions can be supported by State Health
Departments and the Brazilian Department of Health for the
systematic monitoring of the epidemic and its phases. It can
also guide interventions at the local or regional levels, thus supporting decisions concerning the relaxation of social distancing
and identifying individuals that could return to work or school.
Some limitations of these initiatives are the variable accuracy
and heterogeneity of the available serological tests20. It is worth
highlighting the controversies regarding the performance and duration of these antibodies during the immune response, considering
that the serological tests do not identify neutralizing antibodies
against SARS-CoV-2, generating debates regarding the duration of
immune response and other factors that modulate herd immunity7.
In conclusion, there are many questions regarding the epidemic that need to be clarified. However, population-based
surveys indirectly monitor the viral circulation in the community and act as a beacon for public health, shedding light
on disease transmission in specific regions, helping to adjust
measures accordingly.
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COVID-19-induced de novo nephritic syndrome
Sora Yasri1*

, Viroj Wiwanitkit2

Dear Editor, we would like to share ideas on the publication
Is the COVID-19 disease associated with de novo nephritic syndrome?1. Dheir et al.1 concluded that “COVID-19-induced de
novo nephritic syndrome may occur mainly due to tubulointerstitial involvement and often results in spontaneous remission.
However, why these findings were not present in all patients
who had no comorbidities is not clear”. A possible underlying
cause of nephritic syndrome is coronavirus-antibody immune
complex2. Based on this process, the severity of COVID-19induced de novo nephritic syndrome might be due to several

factors including the immune response of the patient. The level
of immune response in COVID-19 patients is different and
this might be a possible explanation for the fact that the renal
problem is not observable in all patients.
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SUMMARY
OBJECTIVE: Several prospective randomized trials have shown that hypofractionation has the same efficacy and safety as the conventional
fractionation in the treatment of localized prostate cancer. There are many benefits of hypofractionation, including a more convenient
schedule for the patients and better use of resources, which is especially important in low- and middle-income countries like Brasil.
Based on these data, the Brazilian Society of Radiotherapy (Sociedade Brasileira de Radioterapia) organized this consensus to guide and
support the use of hypofractionated radiotherapy for localized prostate cancer in Brasil.
METHODS: The relevant literature regarding moderate hypofractionation (mHypo) and ultra-hypofractionation (uHypo) was reviewed
and discussed by a group of experts from public and private centers of different parts of Brasil. Several key questions concerning clinical
indications, outcomes and technological requirements for hypofractionation were discussed and voted. For each question, consensus
was reached if there was an agreement of at least 75% of the panel members.
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RESULTS: The recommendations are described in this article.
CONCLUSION: This initiative will assist Brazilian radiation oncologists and medical physicists to safely treat localized prostate cancer
patients with hypofractionation.
KEYWORDS: Prostatic neoplasms. Radiotherapy. Radiation dose hypofractionation. Consensus.

INTRODUCTION

consensus aimed to guide indications and the minimum requirements to safely conduct hypofractionation RT for localized
PCa patients in Brasil. It does not address hypofractionation
in patients with clinically positive lymph nodes or those that
underwent prior prostatectomy.

Prostate cancer (PCa) is one of the most incident cancers in
Brasil and worldwide, representing more than 30% of all cases
in men1,2. Most patients are diagnosed with prostate-limited disease and are candidates to curative treatment. Radiotherapy (RT)
and surgery are equally effective treatment options. About one
third of patients receive definitive RT3-5. Traditionally, patients
have been treated with 35 to 44 daily consecutive fractions
of 1.8–2.0 Gy (total doses of 70–79.2 Gy)3,5. This schedule
is known as the conventional fractionated RT (convFx)3,6-8.
In the past few years, many prospective randomized controlled trials (RCT) have shown that the use of moderate hypofractionated (mHypo, fraction sizes between 2.4 and 3.4 Gy) or
ultra-hypofractionated RT (uHypo, fraction sizes >5 Gy) has
comparable efficacy and toxicity to the convFx9-24.
Several reasons might justify these studies. First, some data
suggested that hypofractionation could increase the therapeutic ratio, given that PCa cells are especially sensitive to higher
daily radiation doses (low alpha-beta ratio)25. This radiobiological advantage would be further translated into clinical
advantages. Secondly, higher daily doses mean fewer treatment days. This may benefit patients, the radiation oncology
(RO) department, and the public health system: the smaller
number of patient’s visits to the clinic may reduce logistical
challenges, increase patient’s adherence and reduce the treatment costs; from the RO department and health system perspective, mHypo and uHypo may increase machine capacity
due to the shorter treatment schedule and increased turnover.
This is especially important in low and middle income countries (LMIC), where the majority of the population depends
on the public health system and where there is a shortage of
linear accelerators slots6,26-29.
Although hypofractionation is an important strategy for
PCa treatment, its implementation in LMIC might be a challenge because of the need for more intensive staff training and
for higher technology upgrades, especially in non-academic
community centers.
In order to support radiation oncologists and physicists
to implement hypofractionation in the clinical practice, this

METHODS
The Brazilian Society of Radiotherapy (Sociedade Brasileira de
Radioterapia – SBRT) designated a group of seven radiation
oncologists to prepare and conduct a consensus meeting that
took place in the city of São Paulo/SP on October 11, 2019.
Sixteen radiation oncologists from different areas of Brasil,
from both public and private institutions, with known expertise in the topic, attended the meeting and composed the
panel. One urologist and one medical physicist were invited
to represent the Brazilian Urology Society (Sociedade Brasileira
de Urologia – SBU) and the Brazilian Association of Medical
Physicists (Associação Brasileira de Física Médica – ABFM),
respectively. They could make suggestions and present their
opinion, but they could not vote.
A systematic literature review was carried out in MEDLINE
PubMed using the PICO (Population, Intervention, Comparison,
and Outcome) model. We reviewed studies including men
with localized PCa that were treated with hypofractionated or
ultra-hypofractionated RT. The outcomes of interest were PCa
control, overall survival, acute and late toxicity, and quality
of life. RCTs, meta-analyses of RCTs, or selected prospective
observational studies published in English between December
1, 2001 and August 31, 2019 were evaluated. Papers addressing postoperative radiation (adjuvant or salvage treatment),
brachytherapy, metastatic disease, or re-irradiation were excluded.
The voting methodology followed this fashion. First, a
formal procedure was established before voting. The reviewed
papers were discussed to support radiation oncologists to take
their most informed decision before each key question (KQ).
Time was given for members to show if they were in favor or
against each statement. After arguments, the voting was conducted according to the Delphi Method30. The panelists could
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agree or disagree in each KQ. The consensus was reached if
there was an agreement of at least 75% of the panel members. Additional commentaries or particular recommendations could be collected after voting based on panel discussion and agreement.
The grade for recommendation was suggested based on the
scientific evidence level, which was qualified as strong, medium,
or weak, as follows:
• Strong level – multiple concordant randomized controlled trials (RCTs) and/or of a robust meta-analysis
of RCTs.
• Medium level – less robust meta-analysis, a single RCT
or observational non-randomized trials.
• Weak level – consensual opinions of experts.

Although there is less evidence to support mHypo for
patients with very high-risk features (14), the panel considered
it appropriate as long as the dose constraints of organs at risk
(OAR) are strictly followed. The indication of mHypo might
be independent of the hormone therapy use.
The largest randomized controlled trials that support
the scientific evidence for this consensus are the CHHiP9,10,
HYPRO11-13, PROFIT14, RTOG 041515,16, FOX CHASE17,18,
MD Anderson19-21, and Italian trials22. Taken together, more
than 6,000 patients were enrolled. They demonstrate that at a
5-6-year follow-up the mHypo presents oncological outcomes
similar to convFx. More than 80% of the enrolled patients
were at low or intermediate risk. Thus, the scientific evidence
is very strong for these patient groups. High-risk patients were
also well represented (about 1,000 patients), and there is no
reason to believe that tumor control will be inferior in high or
very high-risk patients treated with mHypo.
KQ 2 – Table 1. Is the use of mHypo adequate in the following situations?

The meeting was divided into two sections that included
topics about mHypo and uHypo.

Key questions and recommendations
Section I – Moderate hypofractionation in
localized prostate cancer

I.1.2 – Impact of seminal vesicles

Although it is not the objective of this consensus to select which
patients should or should not have the seminal vesicles treated,
all agreed that it is appropriate to use mHypo when including the seminal vesicles (level of agreement – 100%, level of
evidence – strong).

I.1 – Optimal scenario for the indication
KQ 1 – Table 1. In which of the following cancer risk groups
is the use of mHypo adequate?
I.1.1 – Impact of risk stratification group

I.1.3 – Impact of pelvic lymph node drainage

The panel considered mHypo to be safe and effective in patients
with PCa, regardless the risk group (level of agreement – 100%
for each PCa risk group, level of evidence – strong).

The group agreed that the use of mHypo is appropriate when the
physician decides to electively treat the pelvic drainage (level of
agreement – 88%, level of evidence – medium). However, the

Table 1. Optimal scenario for the indication of moderate hypofractionation.
Agree, adequate
(%)

Disagree,
inadequate (%)

Consensus
achieved

Low risk

100

0

Yes

Intermediate favorable risk

100

0

Yes

Intermediate unfavorable risk

100

0

Yes

High and very high risk

100

0

Yes

When the radiation oncologist decides to include the
seminal vesicles in the treatment volume

100

0

Yes

When the radiation oncologist decides to include the
pelvic lymph nodes in the treatment volume

88

12

Yes

Patients with history of transurethral resection of prostate

81

19

Yes

Patients with important urinary obstruction disease
(*High IPSS)

12

88

Yes

Scenarios

IPSS: international prostate symptom score. *High IPSS: above 18 points.
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panel strongly recommended the use of intensity modulated
RT (IMRT) or volumetric modulated arc therapy (VMAT)
with image-guided RT (IGRT) in this context.
The Fox Chase trial17,18 enrolled 303 high-risk patients and
treated the pelvic lymph nodes. The study showed a similar
toxicity between mHypo and convFx.

I.2.1 – Tumor control

The panel agreed that mHypo is equivalent to convFx in
terms of tumor control (level of agreement – 100%, level of
evidence – strong). The largest randomized controlled trials
that compared mHypo to convFx showed equivalent biochemical control for both arms, with a median follow-up of
five to six years9,13,14,17,18,21,22.

I.1.4 – Impact of transurethral resection of the prostate

The panel considered that mHypo is adequate in patients
who underwent the transurethral resection of the prostate –
TURP (level of agreement – 81%, level of evidence – strong).
However, they recommended to wait between six and eight
weeks for patient’s recovery before starting RT31,32.

I.2.2 – Toxicity

The panel considered the use of mHypo to be safe regarding
the risks of gastrointestinal (GI) and genitourinary (GU) acute
or chronic toxicity (level of agreement – 100%, level of evidence – strong).
Some observations were pointed out. First, randomized controlled trials showed no difference in the risk of acute/late GU
or late GI toxicity with mHypo or convFx. However, mHypo
was associated with a slightly increase in moderate acute GI
toxicity in the CHHiP, PROFIT, HYPRO and Fox Chase trials9,11-22. Some of the mHypo studies tested dose escalation on
the experimental arms, which could justify the increase in acute
GI toxicity. The panel, then, considered that the clinical impact
of mHypo on this toxicity is small enough that does not compromise this strategy. Secondly, patients with high IPSS score
require counseling regarding the risk of increased urinary toxicity, as described before.
The panel agreed that mHypo is safe regarding erectile dysfunction (level of agreement – 100%, level of evidence – strong).

I.1.5 – Impact of urinary function

The panel agreed that patients with severely impaired urinary
function should not be treated with mHypo, as they may be
subject to increased urinary toxicity (level of agreement –
88%, level of evidence – strong). In such cases, they might
be referred to symptomatic treatment, either with TURP or
pharmacological treatment, before receiving RT. Selecting the
patient that should receive symptomatic treatment before RT
may be a matter of debate, however, the panel suggests that
an International Prostate Symptom Score (IPSS) ≥18 could
be used to guide this decision. After symptom relief, mHypo
may be applied.
I.2 – Tumor control, toxicity, and quality of life
KQ 3 – Table 2. How does the mHypo is compared to the
conventional fractionation in terms of tumor control, toxicity, and quality of life?

I.2.3 – Quality of life

The panel agreed that mHypo is equivalent to the convFx
in terms of quality of life (level of agreement – 100%, level

Table 2. Disease control, toxicity, and quality of life of moderate hypofractionation.
Outcomes

Agree (%)

Disagree (%)

Consensus

In terms of disease control, the results of mHypo are similar
to conventional fractionation

100

0

Yes

In terms of acute urinary toxicity, it is safe to use
moderate hypofractionation

100

0

Yes

In terms of late urinary toxicity, it is safe to use
moderate hypofractionation

100

0

Yes

In terms of acute gastrointestinal toxicity, it is safe to use
moderate hypofractionation

100

0

Yes

In terms of late gastrointestinal toxicity, it is safe to use
moderate hypofractionation

100

0

Yes

In terms of erectile disfunction, it is safe to use
moderate hypofractionation

100

0

Yes

In terms of quality of life, moderate hypofractionation is similar
to conventional fractionation

100

0

Yes
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of evidence – strong). Data from different studies, including
CHHip and RTOG 0415 trials, showed that quality of life in
bowel, urinary, and sexual domains was equivalent in patients
treated with mHypo or convFx15,16,18,19,33.

level of evidence – medium). Thus, for this situation, each physician should decide the best schedule based on the available
RCTs. When opting to treat the pelvic drainage, the panel considered essential to use IMRT/VMAT and IGRT.

I.3 – Preferred schedule
KQ 4. Is there any preferred scheme for mHypo?
In cases of prostate ± seminal vesicles treatment, the panelists agreed that the preferred scheme for mHypo is 60 Gy in
20 fractions of 3 Gy based on the CHHip and PROFIT trials
(level of agreement – 100%, level of evidence – medium)9,10,14.
Together, these two trials included the highest number of patients
treated with a single fractionation (more than 2,800 patients
included, 1,600 of whom were treated with 20 x 3 Gy) and
included representatives from all the risk groups (low, intermediate, and high). Although the panelist recommend this particular schedule, other fractionations evaluated in RCT may
also be used13,15,17,18,21,22, with the exception of 19 x 3 Gy, considering it has not been proved to be non-inferior to convFx
in the CHHiP trial9,10.
In cases of pelvic drainage treatment, the panelist did not agree
about any particular fractionation (level of agreement – 50%,

I.4 – Treatment techniques
KQ 5 – Table 3. Is it adequate to perform mHypo with the
following techniques?
I.4.1 – Conventional or bidimensional radiotherapy

The panel agreed that the use of conventional or bidimensional
RT (2D-RT) is inappropriate to deliver mHypo (level of agreement – 100%, level of evidence – strong). First, none of the
prospective studies of mHypo used bidimensional RT. Secondly,
using 2D-RT could expose patients to unacceptable toxicity.
I.4.2 – Conformal or three-dimensional radiotherapy

The panel considered that the use of conformal or three-dimensional RT (3D-RT) is appropriate to deliver mHypo (level
of agreement – 88%, level of evidence – high).
They argued that some RCTs allowed 3D-RT with acceptable toxicity for both convFx and mHypo. For example, all

Table 3. Techniques of moderate hypofractionation treatment.
Yes, adequate
(%)

No,
inadequate
(%)

Consensus
achieved

Planning: conventional or bidimensional radiotherapy

0

100

Yes

Planning: conformal or tridimensional radiotherapy

88

12

Yes

Planning: intensity modulated techniques (IMRT or VMAT)

100

0

Yes

Modality of IGRT: tridimensional imaging (cone beam computed
tomography; ultrasonography) with or without fiducials

100

0

Yes

Modality of IGRT: online bidimensional imaging (portal) with
fiducials (onboard imaging, EPID)

100

0

Yes

Modality of IGRT: online bidimensional imaging (portal) without
fiducials (onboard imaging, EPID)

69

31

No

Modality of IGRT: offline bidimensional imaging (portal) with
fiducials (analogic portal film or electronic portal film without
onboard device)

25

75

Yes

Modality of IGRT: offline bidimensional imaging (portal) without
fiducials (analogic portal film or electronic portal film without
onboard device)

19

81

Yes

Frequency of IGRT: once a week

18

82

Yes

Frequency of IGRT: three times per week

75

25

Yes

Frequency of IGRT: daily for the first five fractions, and then
once a week

82

18

Yes

Frequency of IGRT: daily

100

0

Yes

Treatment techniques

IMRT: intensity modulated radiotherapy; VMAT: volumetric modulated arc therapy; IGRT: image-guided radiotherapy; EPID: electronic portal imaging device.
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patients in the Italian trial22, 60% in the CHHip trial9, 21%
in the RTOG 041515 and 5% in the Hypro13 were treated with
3D-RT. The PROFIT trial14 also allowed 3D-RT.
The 3D-RT in the CHHiP trial was performed with a complex arrangement of fields (field-in-field technique) in order to
improve dose distribution and follow dose constraints9.
The panel pointed out, however, that 3D-RT might be
used if constraint requirements are met for OAR and planning target volume (PTV) coverage. Although 3D-RT is an
acceptable option, the use of IMRT/VMAT, as later discussed,
should be encouraged.

The panel considered inappropriate to image the patient
only once a week because data will be insufficient to evaluate systematic setup errors (level of agreement – 82%, level of
evidence – medium). However, they agreed that imaging the
patient at least three times a week (level of agreement – 75%,
level of evidence – medium) or daily for the first five fractions
and, therefore, once a week (level of agreement – 82%, level
of evidence –medium), or daily throughout the entire treatment is appropriate (level of agreement – 100%, level of evidence – medium).
Once different modalities of IGRT are available, we suggest that each department evaluates the association between
technology and number of patients under treatment to adjust
IGRT in terms of modality and frequency, considering the recommendations previously given.
The panel also recommended that each department should
evaluate set-up and intrafraction errors to better select safe
PTV margins, especially for those who perform less-than-daily
imaging. They argued that daily imaging should be considered
when using very restricted PTV margins. In addition, they recommended that an initial set of images should be evaluated
before moving to a less-than-daily frequency.
IGRT may reduce the risk of missing the target and of
toxicity, especially for hypofractionated treatments. Its benefit has been demonstrated in studies that compared IGRT to
non-IGRT treatments38-46. A recently published phase III trial
showed that daily image (78% CB-CT, 22% 2D-images with
fiducials) significantly improved biochemical control and rectal toxicity compared to weekly IGRT for PCa38.
Different forms and frequencies of IGRT were used on
phase III RCT, including daily images, such as US, CB-CT
or KV associated with fiducial markers13,14 or electronic portal
imaging device (EPID) for three consecutive images followed
by weekly images9,22.

I.4.3 – Intensity modulated techniques

The panel recommended the use of IMRT/VMAT to deliver
mHypo since it is the most appropriate technique to spare
OARs, while properly covering the PTV (level of agreement –
100%, level of evidence – strong). One might note that the
majority of phase III RCTs of mHypo used IMRT only, or
strongly encouraged it over 3D-RT9,11-21. Similarly, we agreed
that IMRT/VMAT is the best option for PCa and should be
used, if available.
There is evidence showing lower toxicity with IMRT compared to 3D-RT. For instance, one prospective randomized trial
directly compared both techniques for patients treated with 70
Gy/25 fractions34. Such study identified lower GU/GI toxicity in the IMRT arm, with similar biochemical control in five
years. Additionally, other non-randomized studies employing
convFx schedules showed reduced GI/GU toxicity of IMRT
over 3D-RT35-37.
I.5 – Image-guided radiotherapy
KQ 6 – Table 3. Considering the use of IGRT, which of the
following techniques and frequencies of imaging are adequate
for mHypo?
Regarding the technique, the panel considered that both the
use of tridimensional imaging devices (cone beam computed
tomography – CB-CT; or ultrasonography – US) with or without fiducials or bidimensional online devices with fiducials are
adequate to treat patients with mHypo (level of agreement –
100%, level of evidence – high). Although the majority of RO
considered online bidimensional imaging without fiducials adequate, there was no consensus (level of agreement – 69%, level
of evidence – medium). Finally, offline bidimensional imaging
with (level of agreement – 75%, level of evidence – medium)
or without fiducials (level of agreement – 81%, level of evidence – medium) was considered inadequate due to uncertainties concerning quality control of the revealed images and
the risk of patient movement during the elapsed time while
waiting for film development.

Section II – Ultra-hypofractionation
II.1 – Optimal scenario for the indication
KQ 7 – Table 4. In which of the following cancer risk groups
is the use of uHypo adequate?
II.1.1 – Risk group stratification impact

The panel considered uHypo to be safe and effective in patients
with low (level of agreement – 100%, level of evidence – strong),
intermediate favorable (level of agreement – 100%, level of evidence – strong), and intermediate unfavorable risk group (level
of agreement – 94%, level of evidence – medium). The panel
agreed that uHypo is not appropriate for high and very high-risk
patients (level of agreement – 81%, level of evidence – medium).
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There are two published phase III RCT studies comparing
uHypo to convFx or mHypo. The PACE-B trial24 included
7% low risk and 93% intermediate favorable risk patients,
while the HYPO-PC-RT trial23 included 89% intermediate
risk and only 11% high-risk patients. Other several prospective non-randomized studies of uHypo were published, the
majority of them included low to intermediate risk patients47-51.
Therefore, considering the few number of high-risk patients
treated with uHypo, the panel deemed the evidence to not be
robust enough to suggest it in the clinical practice. Some panelists that were in favor of using uHypo for high-risk patients
pointed out that uHypo should be considered appropriate
when one chooses not to irradiate the pelvic lymph nodes.
However, this particularity was not submitted for voting and
we cannot offer an agreement level. The panel also agreed that
the indication of uHypo might be independent of the use of
hormone therapy.
KQ 8 – Table 4. Is the use of uHypo adequate in the following situations?

II.1.3 – Seminal vesicles impact

Although it is not the objective of this consensus to select the
patients that should or should not have the seminal vesicles
treated, all agreed that it is appropriate to use uHypo when the
physician decides to electively treat the seminal vesicles (level
of agreement – 100%, level of evidence – medium).
II.1.4 – Pelvic lymph node drainage impact

The group agreed that the use of uHypo is not appropriate to
treat the pelvic drainage (level of agreement – 100%, level of
evidence – low), considering that none of the published RCTs
have done it. However, there are ongoing trials evaluating this
issue (NCT01953055 and NCT03253978).
II.1.5 – Impact of transurethral resection of the prostate

There was no consensus if the use of uHypo is adequate or not
in patients that underwent TURP (level of agreement – 50%,
level of evidence – low). Therefore, we recommend that each case
should be carefully evaluated, and other fractionation options
(convFx or mHypo) should be considered for these patients.

II.1.2 – Extracapsular disease impact

The majority of participants considered that the use of uHypo
is not appropriate for patients with extracapsular spread (cT3a),
although there was no consensus on it (level of agreement –
62%, level of evidence – medium). Only few patients with
extracapsular spread were treated in the published papers (4%
in the HYPO-PC-RT trial23 and none in the PACE-B trial24),
which is not enough to support uHypo in this context.

II.1.6 – Urinary function impact

The panel agreed that patients with severely impaired urinary
function should not be treated with uHypo as they may be subject to increased urinary toxicity (level of agreement – 100%,
level of evidence – low). In such cases, they might be referred
to symptomatic treatment before receiving RT with other fractionation schemes (convFx or mHypo).

Table 4. Optimal scenario for the indication of ultra-hypofractionation.
Agree, adequate (%)

Disagree,
inadequate (%)

Consensus achieved

Low risk

100

0

Yes

Intermediate favorable risk

100

0

Yes

Intermediate unfavorable risk

94

6

Yes

High and very high risk

19

81

Yes

Extracapsular disease

38

62

No

When the radiation oncologist decides
to include the seminal vesicles in the
treatment volume

100

0

Yes

When the radiation oncologist decides
to include the pelvic lymph nodes in the
treatment volume

0

100

Yes

Patients with history of transurethral
resection of prostate

50

50

No

Patients with important urinary obstruction
disease (*High IPSS)

0

100

Yes

Scenarios

IPSS: international prostate symptom score. *High IPSS: above 18 points.
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II.2 – Tumor control, toxicity, and quality of life
KQ 9 – Table 5. How does uHypo is compared to the convFx
in terms of tumor control, toxicity, and quality of life?

The HYPO-PC-RT23 reported no significant differences in
erectile function between both treatment arms.

II. 2.1 – Tumor control

The panel agreed that uHypo has evidence supporting a favorable toxicity profile with minimal impact on long-term urinary
and bowel quality of life (level of agreement – 100%, level of
evidence – strong).

II.2.3 – Quality of life

The panel agreed that uHypo is equivalent to convFx in terms of
tumor control (level of agreement – 100%, level of evidence –
strong). The most important phase III RCT that supports this
statement is the HYPO-RT-PC trial23, which demonstrated
after a five-year follow-up that uHypo (7 x 6.1 Gy) was noninferior to convFx (39 x 2 Gy) regarding failure-free survival.

II.3 – Preferred dose schedules
KQ 10. Is there any preferred scheme for uHypo?
The consensus agreed that these fractionation schemes are
preferred for uHypo: 5 x 7.25 Gy (level of agreement – 94%,
level of evidence – medium), 5 x 8 Gy (level of agreement – 75%,
level of evidence – medium) and 7 x 6.1 Gy (level of agreement –
100%, level of evidence – medium). The experimental arms of the
PACE-B24 and HYPO-PC-RT23 trials were, respectively, 36.25
Gy in five fractions of 7.25 Gy and 42.70 Gy in seven fractions
of 6.1 Gy. Data from these studies on safety and efficacy were
previously discussed. The acceptance of 40 Gy in five fractions of
8 Gy was based on a single-arm phase II trial of low-risk patients
that showed favorable biochemical control, toxicity, and quality
of life after five years of follow-up47.

II.2.2 – Toxicity

The panel considers the use of uHypo to be safe in terms of
risk of GI and GU acute or chronic toxicity (level of agreement – 100% for each statement, level of evidence – strong).
The HYPO-PC-RT trial23 showed that early side-effects
were slightly higher in the uHypo group. The authors suggested
this difference might be a reflection of the accelerated course
of uHypo schedule (dose delivered in 2.5 versus 8 weeks in the
convFx arm). The physician- and patient-reported late GU/GI
toxicities were similar in both fractionation groups, with the
exception of increased urinary frequency in the uHypo group
one year after treatment. On the other hand, the PACE-B
trial24 showed no difference in acute GU/GI grade 2 toxicity
between convFx/mHypo or uHypo groups. Late toxicity data
have not been published for this trial yet.
The panel agreed that uHypo is safe regarding erectile dysfunction (level of agreement – 100%, level of evidence – strong).

II.4 – Treatment techniques
KQ 11 – Table 6. Is it adequate to perform uHypo with the
following techniques?
The panel considered the use of 2D-RT for uHypo inappropriate (level of agreement – 100%, level of evidence – strong).

Table 5. Disease control, toxicity, and quality of life of ultra-hypofractionation.
Agree,
adequate (%)

Disagree,
inadequate (%)

Consensus

In terms of disease control, the results of ultrahypofractionated radiotherapy are similar to the
conventional fractionation

100

0

Yes

In terms of acute urinary toxicity, it is safe to use
ultra-hypofractionation

100

0

Yes

In terms of late urinary toxicity, it is safe to use
ultra-hypofractionation

100

0

Yes

In terms of acute gastrointestinal toxicity, it is safe to use
ultra-hypofractionation

100

0

Yes

In terms of late gastrointestinal toxicity, it is safe to use
ultra-hypofractionation

100

0

Yes

In terms of erectile disfunction, it is safe to use
ultra-hypofractionation

100

0

Yes

In terms of quality of life, ultra-hypofractionation is similar
to conventional fractionation

100

0

Yes

Outcomes
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Although the majority of panel considered that 3D-RT is
adequate for uHypo, it did not reach consensus (level of
agreement – 68%, level of evidence – medium). Finally, they
agreed that intensity modulated techniques (IMRT/VMAT)
are adequate for uHypo (level of agreement – 100%, level of
evidence – strong).
Most of the prospective uHypo studies treated patients with
IMRT or VMAT. In the Hypo-RT-PC-Trial23, however, 80%
of the patients were treated with 3D-RT, and no difference in
toxicity or biochemical control was reported. All patients in the
PACE-B trial24 were treated with IMRT.

(level of agreement – 100%, level of evidence – medium).
Due to the very high dose per fraction, we suggest that treatment must be as fast and accurate as possible to minimize intrafraction errors. Thus, it is mandatory to perform daily image
to guide uHypo treatment (level of agreement – 100%, level
of evidence – strong).
The Hypo-RT-PC-Trial23 allowed IGRT with orthogonal
films with fiducials or CB-CT. In the PACE-B trial24, 55% of
the patients that underwent uHypo were imaged with CB-CT
with or without fiducials, 41% with planar images with intrafraction tracking, and 2.4% with planar images with fiducials.
There are studies comparing the different IGRT techniques,
with no significant benefit from one technique over the other52.

II.5 – Image-guided radiotherapy
II.5.1 – Modality and frequency of IGRT

II.5.2 – Intrafraction monitoring

KQ 12 – Table 6. Considering the use of IGRT, which of the
following techniques of imaging are adequate for uHypo? Is it
mandatory to have daily images?
The panel agreed that the use of tridimensional imaging
devices (CB-CT or US) with or without fiducials or bidimensional onboard devices with fiducials are adequate to treat
patients with uHypo (level of agreement – 100%, level of evidence – strong). In addition, other modalities are inappropriate
for uHypo, like onboard bidimensional imaging without fiducials or offline bidimensional imaging with or without fiducials

KQ 13 – Table 6. Considering the use of images to guide
RT treatment, is it safe to perform uHypo without intrafraction monitoring?
The panel considered safe to carry out uHypo treatment
without intra-fraction monitoring (level of agreement – 94%,
level of evidence – medium). The panelists recommended, however, that treatment should be delivered in the shortest possible
time to reduce intrafraction errors due to prostate or patient
movement, and time length should be remembered and considered by the assisting team.

Table 6. Techniques of ultra-hypofractionation treatment.
Agree,
adequate (%)

Disagree,
inadequate (%)

Consensus
achieved

Planning: conventional or bidimensional radiotherapy

0

100

Yes

Planning: conformal or tridimensional radiotherapy

68

32

No

Planning: intensity modulated techniques (IMRT or VMAT)

100

0

Yes

Modality of IGRT: tridimensional imaging (cone beam computed
tomography; ultrasonography) with or without fiducials

100

0

Yes

Modality of IGRT: online bidimensional imaging (portal) with
fiducials (onboard imaging, EPID)

100

0

Yes

Modality of IGRT: online bidimensional imaging (portal)
without fiducials (onboard imaging, EPID)

0

100

No

Modality of IGRT: offline bidimensional imaging (portal)
with fiducials (analogic portal film or electronic portal film
without onboard device)

0

100

Yes

Modality of IGRT: offline bidimensional imaging (portal)
without fiducials (analogic portal film or electronic portal
film without onboard device)

0

100

Yes

100

0

Yes

6

94

Yes

Treatment techniques

Frequency of IGRT: daily images are mandatory
Intrafraction monitoring is mandatory

IMRT: intensity modulated radiotherapy; VMAT: volumetric modulated arc therapy; IGRT: image-guided radiotherapy; EPID: electronic portal imaging device.
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CONCLUSIONS
The use of hypofractionation has several advantages, such as
more convenient schedule and smarter use of RT resources.
As a consequence, patient’s access to treatment can be increased,
which is especially important in LMIC like Brasil. The recommendations given in this paper focused on the acceptable
techniques and resources necessary to safely deliver hypofractionated RT for PCa.
In terms of scenarios, the panel agreed that mHypo is adequate for all risk group patients, regardless the treatment of seminal vesicles or pelvic drainage. The most recommended schedule was 60 Gy (20 x 3 Gy). The panel agreed that treatment
might be delivered with 3D-RT, but the use of IMRT/VMAT
is encouraged. On IGRT, 3D or 2D online images with fiducials
can be used with a minimum frequency of three times a week
or weekly after five consecutive images. Online portals without
fiducials were considered safe for the majority of panelists, but
this statement did not reach consensus and is a matter of debate.
For uHypo, the panel agreed that it is effective and safe
for low and intermediate risk patients. The treatment might
be done regardless the treatment of seminal vesicles. The panel
judged inadequate the treatment of pelvic drainage with uHypo.
The recommended schedules were 42.7 Gy (7 x 6.1 Gy), 40
Gy (5 x 8 Gy) or 36.25 Gy (5 x 7.25 Gy). The panel agreed
that uHypo must be delivered using IMRT/VMAT and daily
IGRT (3D or 2D online images with fiducials).
This consensus did not address recommendations regarding
the definition of target volume, PTV margins, or dose constraints.
We advocate that each department must consider its own particularities and protocols of published studies to make the best decisions.
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SUMMARY
OBJECTIVE: To describe the epidemiological and neurofunctional profile, as well as the prevalence of factors associated with the
occurrence of physical disabilities due to leprosy in a reference center in Northeast Brasil.
METHODS: A cross-sectional study including 50 leprosy patients diagnosed in Juazeiro-Bahia. Variables analyzed: sex, age, history of
leprosy in the family, time to diagnosis, clinical form, operational classification, degree of disability, eyes-hand-foot score, peripheral
nerve function, muscle strength and sensitivity. Descriptive statistics and inferential statistics (χ² test or Fisher’s exact, Poisson regression
with robust estimation and prevalence reason were used. Significance of 5%).
RESULTS: An equal distribution was found between men and women of economically active age and low education; multibacillary forms
in men (64%) and paucibacillary forms in women (60%). 78% of individuals had some degree of disability and 64% had a compromised
ulnar nerve. Plantar sensitivity was decreased in 66% of patients. The predictors of disability were: age ≥45 years (PR 1.44; p=0.005),
no education (PR 1.21; p=0.013) and OMP score ≥6 (PR 1.29; p<0.001).
CONCLUSION: The findings show the importance of monitoring neural functions and developing measures that allow early diagnosis,
the opportune method and the prevention of disabilities, especially in the male population.
KEYWORDS: Leprosy. Neurology. Disabled persons. Prevalence. Epidemiology.

implement, in the year 2016, the Global Leprosy Strategy 20162020: acceleration towards a leprosy-free world, which aims to
i) reduce to zero the number of children with leprosy;
ii) reduce the rate of new cases with visible deformities to
less than one person per million inhabitants and
iii) reduce discrimination caused by the disease3.

INTRODUCTION
Leprosy is a chronic granulomatous infectious disease,
caused by Mycobacterium leprae. The bacillus has a predilection for peripheral nerves and cutaneous attachments, which
can result in physical disabilities when not diagnosed early or
not properly treated1. It is estimated that about 3 million people experience physical disabilities due to leprosy worldwide2.
Concern with the consequences caused to people affected
by the disease led the World Health Organization (WHO) to

Because of the relationship leprosy has with the functionality of affected individuals, the evaluation and systematic
monitoring of neural functions and the Degree of Physical
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Study variables and collection procedures

Disability (GIF) are necessary in all cases of leprosy, in at least
two moments: the diagnosis and the discharge for cure3, given
that the presence of nerve damage and disability are important indicators of late diagnosis of the disease and transmission
chain maintenance in the community4.
The simplified neurological evaluation includes the identification of complaints in eyes, hands and feet (OMP), palpation
of peripheral nerves, evaluation of sensitivity through the stoichiometric examination and evaluation of motor skills. After
the neurological examination, a degree of physical disability
is assigned, ranging from 0 to 2: Degree 0 – Muscle strength
and sensitivity preserved in the eyes, hands and feet; Degree
1 – Muscle strength and sensitivity decreased in eyes, hands
and/or feet; Degree 2 – Visible deficiencies caused by leprosy
in eyes, hands and/or feet (lagophthalmos, ectropion, trichiasis, corneal opacity, claws, muscular atrophy, bone resorption,
wounds and contractures)5.
The city Juazeiro (Bahia, Brasil), the studied area, registered 126 new cases in 2017, thus occupying the second
position in absolute number of cases, behind only the state
of Bahia’s capital Salvador (299 registered cases). The municipal detection rate was 58.8/100,000, which classifies the
municipality as having hyperendemic transmission (≥40
cases/100,000 inhabitants)6.
Given the above, this study aimed to describe the epidemiological, neurofunctional profile and the prevalence
of factors associated with the occurrence of physical disabilities in new cases of leprosy in a reference center in
Northeast Brasil.

The collection was carried out between January and June
2018, and took place using two forms recommended by the
Ministry of Health of Brasil: the first was used to collect sociodemographic and clinical characteristics, based on patient information and specialized medical evaluation (sex, age group,
education, clinical form, operational classification, time until
diagnosis and history of leprosy in the family); and the second
was used for simplified neurological assessment and evaluation
of the degree of disability, according to a model standardized by
the Ministry of Health5. From this second form, the following
variables were collected: palpation of peripheral nerves, muscle strength, sensitivity test (esthesiometry), degree of physical disability (total and second body part) and eyes, hands and
feet score (OMP score).
It should be noted that data collection was performed by a
physical therapist right after the medical diagnosis. Initially, the
research objectives were explained and the informed consent
form was signed (ICF), followed by neurological assessment.

Statistical treatment
After collection, data was entered into an electronic spreadsheet and analyzed using the Statistical Package for the Social
Sciences – SPSS software, version 22.0 (SPSS, Inc., Chicago,
IL). Descriptive (absolute and relative frequencies) and inferential (Z test with Bonferroni correction, χ² test or Fisher’s exact
test, Poisson regression with robust estimation and prevalence
ratio – PR) statistics were used. For the identification of factors
associated with the presence of physical disability, some polytomous variables were dichotomized: age group (<45 and ≥45
years), education (illiterate and some education) OMP score (<6
and ≥6) and time until diagnosis (<12 and ≥12 months). A 95%
confidence interval and a 5% significance level were adopted.

METHODS
Study design and location

Ethical aspects

This was a cross-sectional observational study, carried out
at the reference center of Dr. Altino Lemos Santiago, located
in Juazeiro, state of Bahia, whose estimated population for the
year 2018 was 215 thousand inhabitants7. The municipality
registers an annual average of 95 new cases of leprosy, and it is
considered a priority municipality for leprosy.

The study was approved by the Research Ethics Committee
of the Federal University of Vale do São Francisco (UNIVASF):
see No. 1905873/2017.

RESULTS

Studied population

Of the 50 individuals diagnosed with leprosy in the reference center Dr. Altino Lemos Santiago, 50.0% were female.
With regard to sociodemographic characteristics, the age group
between 30 and 44 years old stood out (40.0% of men and
32.0% of women were located in this age group), with no significant difference between sexes. Low education was another
remarkable feature: 80.0% (n=20) of men and 64.0% (n=16) of
women were illiterate or had only primary education (Table 1).

A nonprobabilistic sample consisting of 50 individuals newly
diagnosed with leprosy at the referral center was adopted. The
following inclusion criteria were adopted: only newly diagnosed cases, residing in the studied municipality and who did
not have any other neurological disease. It should be noted
that 58 individuals were invited to participate in the research,
out of which eight refused.
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Table 1. Sociodemographic and epidemiological characterization of new leprosy cases diagnosed at the Dr. Altino Lemos
Santiago reference center – Juazeiro, Bahia, 2018.
Male
25 (50%)

Female
25 (50%)

p-value

n

%

n

%

0–14

0

0.0

2

8.0

15–29

2

8.0

3

12.0

30–44

10

40.0

8

32.0

45–59

9

36.0

6

24.0

60 or more

4

16.0

6

24.0

Illiterate

3

12.0

2

8.0

Incomplete elementary school

13

52.0

13

52.0

Complete primary education

4

16.0

1

4.0

Incomplete high school

0

0.0

3

12.0

Complete high school

5

20.0

2

8.0

Incomplete higher education

0

0.0

2

8.0

Complete higher education

0

0.0

2

8.0

Age group (in years)

0.582a

Education

0.128a

Clinical form
Indeterminate

2

8.0

4

16.0

Tuberculoid

7

28.0

11

44.0

Dimorfa

11

44.0

10

40.0

Virchowiana

5

20.0

0

0.0

Paucibacilar

9

36.0

15

60.0

Multibacillary

16

64.0

10

40.0

Degree 0

6

24.0

5

20.0

Degree 1

8

32.0

16

64.0

Degree 2

11

44.0

4

16.0

Yes

10

40.0

12

48.0

No

15

60.0

13

52.0

≥12 months

8

32.0

14

56.0

<12 months

17

68.0

11

44.0

0.090a

Operational classification
0.089b

Degree of physical disability
0.047a

History of Leprosy in the Family
0.569b

Time until diagnosis
0.087b

p-value by Fisher’s exact test; bp-value by χ² test.

a

There was a predominance of the dimorphic form in the
males and of tuberculoid form in females (44.0% and 44.0%,
respectively). All of virchowian cases (n=5) were observed in
men. 64.0% (n=16) of men had multibacillary forms and 60.0%

(n=15) of women had paucibacillary forms. 80.0% (n=20) of
women and 76.0% (n=19) of men had some physical disability,
with degree 2 associated with the male population and degree
1 with the female population (p=0.047) (Table 1).
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Table 2. Simplified neurological assessment in new cases of leprosy diagnosed at the Dr. Altino Lemos Santiago reference
center – Juazeiro, Bahia, 2018.
A – Palpation of peripheral nerves
Nerve

Normal
n (%)

Thickening
n (%)

Pain
n (%)

p-valuea

Ulnar

18 (36.0)

Median

37 (74.0)

31 (62.0)

1 (2.0)

<0.001

2 (4.0)

11 (22.0)

<0.001

Radial

32 (64.0)

1 (2.0)

17 (34.0)

<0.001

Fibular

28 (56.0)

11 (22.0)

11 (22.0)

0.003

Tibial

34 (68.0)

6 (12.0)

10 (20.0)

<0.001

B – Assessment of muscle strength
Paralyzed
n (%)

Decreased
n (%)

Strong
n (%)

p-valuea

5th finger abductor (ulnar nerve)

0 (0.0)

12 (24.0)

38 (76.0)

<0.001

Thumb abductor (median nerve)

0 (0.0)

9 (18.0)

41 (82.0)

<0.001

Wrist extenders (radial nerve)

0 (0.0)

5 (10.0)

45 (90.0)

<0.001

Hallux extension (fibular nerve)

0 (0.0)

6 (12.0)

44 (88.0)

<0.001

Hallux dorsiflexors (fibular nerve)

0 (0.0)

4 (8.0)

46 (92.0)

<0.001

Muscle / Muscle group

C – Sensitivity evaluation (Estesiometry)
0.05 g
n (%)

0.2 g
n (%)

2.0 g
n (%)

4.0 g
n (%)

1 0g
n (%)

300 g (%)

Total loss

p-valuea

Median

12 (24.0)

16 (32.0)

16 (32.0)

3 (6.0)

1 (2.0)

0 (0.0)

2 (4.0)

<0.001

Ulnar

14 (28.0)

15 (30.0)

14 (28.0)

4 (8.0)

1 (2.0)

1 (2.0)

1 (2.0)

<0.001

Radial

11 (22.0)

20 (40.0)

16 (32.0)

3 (6.0)

0 (0.0)

0 (0.0)

0 (0.0)

0.005

Deep fibular

0 (0.0)

12 (24.0)

18 (56.0)

9 (18.0)

0 (0.0)

0 (0.0)

1 (2.0)

<0.001

Safeno

5 (10.0)

8 (16.0)

25 (50.0)

7 (14.0)

3 (6.0)

1 (2.0)

1 (2.0)

<0.001

Sural

1 (2.0)

2 (4.0)

32 (64.0)

6 (12.0)

4 (8.0)

4 (8.0)

1 (2.0)

<0.001

Calcaneal
branch

1 (2.0)

1 (2.0)

14 (28.0)

18 (36.0)

4
(14.0)

8 (16.0)

1 (2.0)

<0.001

Medial plantar

0 (0.0)

4 (8.0)

29 (58.0)

6 (12.0)

5
(10.0)

5 (10.0)

1 (2.0)

<0.001

Lateral plantar

0 (0.0)

3 (6.0)

32 (64.0)

6 (12.0)

4 (8.0)

4 (8.0)

1 (2.0)

<0.001

Nerve

Z test for comparison of proportions with Bonferroni correction.

a

The most commonly thickened nerves were ulnar and fibular, at 62.0% (n=31) and 22.0% (n=11) of patients, respectively.
Pain on palpation of the radial was present in 34.0% (n=17) of
the individuals evaluated and the muscular strength of the fifth
finger abductor was reduced by 24.0% (n=12) in the sample. In

the esthesiometric examination, a greater sensory loss was observed
in the lower limbs (Table 2). The regression model showed that
the age group (PR 1.44; p=0.005), the lack of education (PR
1.21; p=0.013) and the OMP score (PR 1.29; p<0.001) were
associated with the presence of physical disabilities (Table 3).
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Table 3. Factors associated with the presence of physical disability in the diagnosis among leprosy cases diagnosed at the
Dr. Altino Lemos Santiago reference center (Juazeiro/BA) in 2018.
Physical Disability

Total
n (%)

Grade I or II

Grade 0

Male

25 (50.0)

19 (48.7)

6 (54.5)

Female

25 (50.0)

20 (51.3)

5 (45.5)

≥45

27 (54.0)

24 (61.5)

3 (27.3)

<45

23 (46.0)

15 (38.5)

8 (72.7)

p-value

Prevalence
ratio

95%CI

0.543

1.12

0.77–1.62

0.005

1.44

1.12–1.87

0.013

1.21

1.04–1.41

0.238

1.14

0.91–1.44

<0.001

1.29

1.14–1.48

0.515

0.921

0.72–1.17

0.913

0.987

0.78–1.24

Sex

Age range*

Education*
Illiterate

5 (10.0)

5 (12.8)

0 (0.0)

Some schooling

45 (90.0)

34 (87.2)

11 (100.0)

Multibacillary

26 (52.0)

22 (56.4)

4 (36.4)

Paucibacilar

24 (48.0)

17 (43.6)

7 (63.2)

≥6

8 (16.0)

8 (20.5)

0 (0.0)

<6

42 (84.0)

31 (79.5)

11 (100)

≥12 months

22 (44.0)

18 (46.2)

4 (36.4)

<12 months

28 (56.0)

21 (53.8)

7 (63.6)

Yes

22 (44.0)

17 (43.6)

5 (45.5)

No

28 (56.0)

22 (56.4)

6 (54.5)

Operational Classification

Eyes, hands and feet score*

Time until diagnosis

Family history of leprosy

*Significant association (p<0.05).

DISCUSSION

diagnosis in this population group13. Studies on the subject
highlight two determining factors for the occurrence of late
diagnosis in men: less access to health services and neglect of
the historical process of the male body13,14.
In this sense, late diagnosis and inadequate monitoring of
patients are important factors that increase the risk of developing physical disabilities4,14. In our investigation, 78% of the
evaluated cases already had some disability at the time of diagnosis. This percentage, evidenced in Juazeiro-BA, is similar to
that observed in Aracaju-SE (72.0%)15.
When stratifying according to sex, the male population
had a degree 2 disability ratio 2.7 times greater than that of the
female. This finding reinforces what we explained earlier in relation to late diagnosis in men. All this context signals the need
for adoption of strategies and/or plans that enable the early
detection, the timely treatment and the prevention of physical disabilities4,16.
Another factor associated with the occurrence of disabilities is age-related. In our study, individuals aged 45 years or

The sociodemographic characteristics observed in relation
to sex, age and education level corroborate the literature8. That
is, leprosy is predominant in neglected populations9, with low
education levels and in individuals of economically active age.
All those are factors that can increase the process of social vulnerability and keep the leprosy transmission chain active in a
given location10, generating a poverty-disease-poverty cycle, in
which leprosy is both perpetuated and perpetuating11.
In our study, a homogeneous distribution was observed
when analyzing the operational classification, although the proportion of multibacillary cases was slightly higher than that of
paucibacillary cases. This result is lower than the national percentage (65.1% in 2013)12. This finding should be viewed with
concern, since the multibacillar cases are considered important in maintaining the chain of transmission of the disease4.
When comparing the sexes, the multibacillary forms were
more present in men than in women, and all virchowians cases
detected were diagnosed in the male population, indicating late
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older had a prevalence ratio (PR) 1, 44 (p=0.005) higher than
the younger population, which corroborates the literature8. A
recent investigation in Espírito Santo, involving the elderly
population, showed that 39.9% of the cases diagnosed between
2001 and 2011 had physical disabilities (28.6% with grade 1
and 11.3% with grade 2)17.
The assessment of the degree of disability is one of the components of the simplified neurological examination, which also
includes palpation of peripheral nerves and the assessment of
muscle strength and sensitivity5. It was found that the ulnar
nerve was the most affected, followed by the common fibular
nerve, corroborating with the literature18,19. The ulnar nerve
is responsible for the motricity of the abductor of the 5th finger19, whose strength was reduced in 24% of the population
analyzed in this study. Additionally, Lugão20, from the ultrasound evaluation of the peripheral nerves of 100 patients with
leprosy before and after multidrug treatment, showed that the
most affected nerves were the common fibular (in paucibacillary leprosy) and the ulnar (in multibacillary form).
With regard to the assessment of sensitivity, the proportion
of individuals with sensory impairment in the feet was almost
three times greater than the proportion of patients with sensory
loss in the hands. In addition, plantar ulcer was observed in four
individuals (8%). In research involving 414 patients at a reference center in João Pessoa-PB, 37.2% (n=154) of subjects had
some involvement in the feet, which is the most affected region,
highlighting the hypoesthesia and the ulcers, respectively21.
Many authors point out that patients with neuropathies
have biomechanical imbalances in the lower limbs, which result
in greater plantar pressure, thus predisposing the appearance
of ulcers in these regions22,23. Gomes et al.23 showed that the
risk of development of such ulcers relates to the clinic form the
disease being elevated in patients with multibacillary leprosy.
In this sense, we emphasize the importance of early intervention in order to prevent the occurrence of ulcers in individuals with leprosy.
Although leprosy is an endemic disease in Brasil, health
services still face difficulties in the diagnosis and clinical
management of diagnosed individuals16,18. In many municipalities, where there is no specialized referral center, there is
a lack of trained professionals for the complete neurological
assessment of patients who carry the risk of physical disabilities10,24. We emphasize that the success of actions to prevent
physical disabilities depends directly on the early identification of neural disorders.
Even considering the methodological thoroughness adopted,
this study has limitations, with emphasis on the type of investigation conducted (cross-sectional study). In this sense, longitudinal investigations can help understand the evolution of

neural injuries during treatment and after discharge. A second
limitation concerns the sample size. Studies with larger and
multicenter populations can elucidate questions that have not
yet been answered regarding the neurological profile of individuals affected by leprosy in Brasil.

CONCLUSIONS
The epidemiological profile of leprosy was characterized by
an equal proportion of men and women affected by the disease, predominance of young adult individuals, low education,
multibacillary forms and the presence of physical disabilities at
the time of diagnosis. Regarding the neurological profile, it was
characterized by thickening predominantly in the ulnar and
fibular nerves, pain on palpation of the radial nerve, muscle
weakness in the abductor of the 5th finger and sensory losses,
predominantly in the lower limbs. The factors associated with
the occurrence of physical disabilities were the age group ≥45
years, lack of education and OMP score ≥6.
Considering the importance of monitoring neural functions, we recommend the development of systematic actions
that enable early diagnosis, timely treatment and prevention of
physical disabilities in areas of active transmission of leprosy. In
the field of clinical application, health professionals, especially
doctors, physiotherapists and nurses, should take ownership
of the simplified neurological assessment and use it routinely
in their health services.
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Transcranial direct current stimulation as a
strategy to manage COVID-19 pain and fatigue
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SUMMARY
The novel coronavirus disease (COVID-19) has infected millions of people worldwide and generated many sequels in the survivors, such
as muscular pain and fatigue. These symptoms have been treated through pharmacological approaches; however, infected people keep
presenting physical limitations. Besides, the COVID-19 damage to the central nervous system has also been related to the presence of
some physical impairment, so strategies that focus on diverse brain areas should be encouraged. Transcranial Direct Current Stimulation
(tDCS) is a non-pharmacological tool that could be associated with pharmacological treatments to improve the central nervous system
function and decrease the exacerbation of the immune system response. tDCS targeting pain and fatigue-related areas could provide
an increase in neuroplasticity and enhancements in physical functions. Moreover, it can be used in infirmaries and clinical centers to
treat COVID-19 patients.
KEYWORDS: Coronavirus infections. Betacoronavirus. Transcranial direct current stimulation.

INTRODUCTION

efficacy without side effects. Noninvasive brain stimulation
might help some people infected by COVID-19 through the
application of current on the scalp for some minutes4,5.
Transcranial direct current stimulation (tDCS) emerges as
a noninvasive and nonpharmacological alternative to treat pain
through the neuromodulation of pain-related areas. Due to the
central nervous system affected by COVID-19, the use of electric current to modulate some brain areas would be important to
reduce the symptoms and bring more comfort to the patients6.
Cortical areas, such as the primary motor cortex, which is part
of the region of neuromatrix of pain, have been widely investigated as a site that controls the pain threshold and perception.
It is emphasized that tDCS over the primary motor cortex has

Muscular pain and fatigue have been presented in about 36% of
the patients infected by the novel coronavirus disease (COVID19)1.The cause of these symptoms is still poorly understood,
however, treatment strategies aiming to reduce pain and fatigue
symptomology must be discussed, in order to quickly offer the
best treatment approach to decrease the suffering of the infected
people. Several pharmacological methods have been proposed
to reduce pain, such as opioids, which can lead to endocrine
alterations and suppress the immune system2, besides steroids
that have been related to bone mineral density and muscular
dysfunctions as side effects3. Nonpharmacological methods to
decrease pain and fatigue have been studied and showed some
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Anodal Transcranial Direct Current Stimulation on left primary motor cortex or dorsolateral prefrontal cortex; cathode on contralateral
supraorbital region; intensity of 1 or 2mA; duration of 20 minutes; and electrode size of 5x7 cm

Figure 1. (A) Lung COVID-19 infection with the presence of inflammatory cells. (B) An expected reduction in the inflammatory
response after transcranial direct current stimulation. In the box there is a suggestion of Transcranial Direct Current Stimulation
parameters for COVID-19 based on the studies related to chronic pain and fatigue. Created with BioRender.

shown the potential to decrease pain caused by several diseases7. Moreover, fatigue has been associated with changes
in neural excitability of cortical areas, such as the primary
motor cortex8. In this sense, as tDCS has been implicated in
improving neural function, the modulation of the primary
motor cortex in people infected by COVID-19 could provide an improvement in both pain and fatigue.
Beyond the cortical region chosen to be neuromodulated,
the parameters used to promote changes in brain function
through direct current must be contemplated. Most of the
studies have shown similar protocols, and the intensity of
1 or 2mA, anodal polarity as the active electrode, electrode
size of 5x7 cm, and the frequency of 5 times a week are frequently found in the literature7. The definition of a parameter model pattern could facilitate the use of the tDCS in
hospitals and clinics by the medical team.
Furthermore, the alterations generated by COVID-19
in the immune system through cytokine release and storm
and the activity of interleukins have mainly affected and
damaged the respiratory tract9. tDCS over the dorsolateral

prefrontal cortex also could interfere with the function of
these inflammatory cells, improving their response or avoiding exacerbations10. Thus, the use of tDCS as a cheap and
nonpharmacological tool in people infected by COVID-19
could neuromodulate the function of the immune system
and decrease the damage of the central nervous system and
peripheric organs. Figure 1 represents the human lungs and
the exacerbation of the inflammatory cells (cytokines, interleukins, and the tumor necrosis factor) from the immune system generated by COVID-19, and what would be expected
after the use of tDCS.

CONCLUSIONS
Nonpharmacological approaches must be encouraged to improve
the muscular pain and fatigue caused by COVID-19. At this
moment, there is no gold standard medication against the virus
nor a vaccine to prevent the infection. So, a simple, easy-to-use
and cheap tool such as tDCS could emerge as an alternative to
be used in the infirmaries and COVID-19 treatment centers. It
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the presence of after-effects in people who presented moderate and severe symptoms has been frequently reported. Thus,
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First case of extracorporeal membrane
oxygenation in cardiorespiratory arrest in an
emergency room in Brasil: a possible reality?
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SUMMARY
The extracorporeal membrane oxygenation (ECMO) is a procedure that has been used for a long time in reference centers worldwide.
Its fundamental precept is to serve as a bridge to a definitive treatment in patients with severe, but potentially reversible, clinical
conditions. Despite this, its use in cardiopulmonary arrest (ECPR) is still a matter of debate, especially when indicated in the emergency
department. There is not yet a sufficient level of evidence to support its routine use. In Brasil, the procedure stopped being considered
an experimental technique by the Federal Council of Medicine only in 2017. The objective of the present case is to share the pioneering
spirit of a Brazilian reference center with ECPR in the emergency room and to discuss the future challenges of the ECMO technique.
KEYWORDS: Extracorporeal Membrane Oxygenation. Death, sudden. Emergencies.

INTRODUCTION

The latter, as it is the most urgent situation, is the one that
needs well established protocols and a well trained team the most.
The main determinants of the success of cardiopulmonary
bypass in cases of cardiopulmonary arrest are the technical quality
and the time to start cardiopulmonary resuscitation maneuvers,
which should not exceed five minutes. Outside of these conditions, so far, there is no data to prove the benefit of the technique4.
The objective of the present text is to share the pioneering
spirit of a Brazilian reference center with ECPR in the emergency
room and to discuss the future challenges of this technique.

Extracorporeal membrane oxygenation (ECMO) is a procedure that has been used for a long time in reference centers
worldwide. Its fundamental precept is to serve as a bridge for
definitive treatment in patients with severe, but potentially
reversible, clinical conditions1. Despite this, its use in cardiorespiratory arrest (ECPR) is still a matter of debate, especially
when indicated in the emergency department. There is no sufficient level of evidence to support its routine use yet2. In Brasil,
the procedure became no longer considered an experimental
technique by the Federal Council of Medicine only in 20173.
ECMO indications are basically restricted to four situations:
1. refractory hypoxemic respiratory failure;
2. refractory hypercapnic respiratory failure;
3. cardiogenic shock and;
4. cardiorespiratory arrest3.

CASE REPORT
A 47 year old man was brought to the emergency unit by co-workers, reporting severe chest pain and tightness, radiated to his left
arm for one hour. Upon admission, he was taken immediately
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to the emergency room. He was confused, agitated, his blood
pressure was 70x40 mmHg, heart rate of 68 bpm, with thin
pulses, poorly perfused, capillary filling time of 7 seconds, respiratory rate of 30 irpm and saturation of 78% in room air, with
presence of pulmonary rales to the apex bilaterally. An electrocardiogram was performed, and it showed ST segment elevation of the extensive anterior wall (Figure 1). The patient progressed rapidly, with worsening of the breathing pattern and
decreased level of consciousness, with orotracheal intubation
and initiation of intravenous vasoactive drugs (dobutamine
and norepinephrine) indicated. However, about 10 minutes
later, he evolved to cardiorespiratory arrest in pulseless electrical activity. Cardiopulmonary resuscitation (CPR) was started
immediately. After 15 minutes of resuscitation, with no return
to spontaneous circulation, it was decided to indicate venoarterial ECMO. The surgical team was called and attended the
emergency room. During chest compressions, antisepsis was
performed and sterile fields were placed in the right femoral
region, followed by incision in the inguinal region and exposure of the femoral vessels, heparinization, puncture under
direct vision and progression of arterial and venous cannulas
using the open Seldinger technique (Figure 2). Afterwards, the
cannulas were fixed and connected to the circuit, and ECMO
was started, with a total time of 50 minutes of CPR.
At that moment, chest compressions were interrupted
and the patient was referred to hemodynamics for cardiac

catheterization. Incoming laboratory tests showed arterial lactate of 212 mg/dL and troponin greater than 25000 mg/dL.
Cineangiocoronariography did not identify obstructive lesions,
showing only slowed flow in all arteries. Bedside echocardiogram
showed significant ventricular dysfunction (ejection fraction of
30%), with diffuse hypokinesia, more pronounced in the apical
region, in addition to moderate right ventricular dysfunction.
Also in the hemodynamics room, an intra-aortic balloon was
passed through the left femoral artery, maintained in 1:1 programming. In order to prevent lower limb ischemia, a perfusor
was placed in the right posterior tibial artery (Figure 3) and, for
the left ventricular decompression strategy, a pulmonary artery
catheter was also implanted. The patient evolved with the need
for increasing doses of vasoactive drugs, with adrenaline and
methylene blue associated with refractory cardiogenic shock,
evolving to death approximately 24 hours after admission.
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Figure 1. Electrocardiogram of admission showing ST segment elevation in V2-V6.
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Figure 2. (A) Medical team performing cardiopulmonary resuscitation during femoral dissection and cannulation of venoarterial
extracorporeal membrane oxygenation under direct view inside the emergency room; (B) End of cannulation, interruption
of chest compressions and cannula fixation; (C) Preparation of the patient in extracorporeal membrane oxygenation for
transport to the hemodynamics sector; (D) Patient being effectively taken for cardiac catheterization using venoarterial
extracorporeal membrane oxygenation.
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Figure 3. Perfusor (black arrow) connecting extracorporeal membrane oxygenation arterial cannula outlet to posterior tibial
artery and pulmonary artery catheter (white arrow) connected to extracorporeal membrane oxygenation circuit.
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Does parental opinion differ from the health care
team regarding cosmesis after hypospadias repair?
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SUMMARY
OBJECTIVE: Hypospadias is the most common malformation of the male genitalia. Surgical correction has traditionally focused on
anatomic and functional outcomes, with less attention being paid to cosmetic results. Our purpose is to compare the cosmetic results
of hypospadias repair among different groups of observers, namely the patient’s family and the health care team, using photography
and a simple rating scale.
METHODS: Prospective observational study included 9 boys undergoing Snodgrass hypospadias repair. Photographs of the penis taken
before, immediately after, and six months after surgery were assessed by a panel of 15 observers (parents and health care team) and a
scale including three questions with diagrams for comparison with the pictures was used. Observers also assigned an overall postoperative
score for the cosmetic result.
RESULTS: Interobserver agreement was noted for the group of parents of other children with hypospadias regarding the shape of the
glans (k=0.404; p=0.008) and for the group of pediatric surgeons regarding the degree of residual curvature (k=0.467; p=0.005). Two
observers in the pediatrician group have indicated good performance in the assessment of residual curvature (k=0.609; P=0.024). In the
overall assessment of cosmetic outcomes, the highest scores were assigned by observers in the parents group and in the pediatrician
group, while the pediatric surgeons group has one of the lowest scores (p<0.001).
CONCLUSIONS: Photography appears to be suitable for documenting corrections of hypospadias regarding penile curvature, and
postoperative cosmetic result. Surgeons seem more concerned about cosmesis than parents.
KEYWORDS: Hypospadias. Photography. Parents. Patient care team.

INTRODUCTION

shown no increasing rates; but, currently, hypospadias is the
most common malformation of the male genitalia1-5.
Different surgical techniques can be used to repair hypospadias. The main goals of surgery are the construction of a
urethral meatus in orthotopic (glandular) position and correction of penile curvature, if present6. The correction of hypospadias has traditionally focused on anatomic and functional outcomes. However, a growing concern with body image has led

Hypospadias is a common birth defect of the male genitalia,
involving arrested development of the urethra, foreskin, and
ventral surface of the penis1. In patients with hypospadias, the
urethral meatus is located ventrally on the penis, with or without ventral penile curvature. The incidence of hypospadias is
variable and depends on regional and ethnical differences. Some
papers have shown increasing hypospadias rates and others have
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to greater attention being paid to cosmetic results. Assessment
of cosmetic aspects is complicated by the absence of objective
parameters. In addition, this assessment is often performed by
reconstructive surgeons, who may not prioritize cosmetic results.
The use of photography could facilitate the assessment of
the same patient by different people without exposing him.
The objective of this study was to evaluate the cosmetic assessment of hypospadias repair by a panel of evaluators, including
nurses, clinicians, surgeons, and parents, as well as to compare
their opinion.

differences in means among the five observer groups. After
GEE was used, the Bonferroni test10 was used for multiple
comparisons of means. The Bonferroni test was proposed by
Fisher in order to analyze multiple comparisons. This consists
in performing a t-test for each pair of means at an error rate
by comparison. In this way, the Bonferroni test protects the
error rate of the family of the tests. Significance level was set
at 5%. As the patients and observers were selected by convenience, and to avoid a very large folder, only nine patients
were chosen.

METHODS

RESULTS

This is a prospective observational study of consecutive children (6 months to 94 months of age/average age 14 months)
undergoing hypospadias repair at a university hospital.
Photographs of the penis (frontal, lateral, and upper views)
were taken before, immediately after surgery, and 6 months
later. Photographs were taken using a Sony® DSC-W30 digital
camera, with 3x optical zoom and resolution of 6 megapixels.
All photographs followed the same parameters: there was a focal
distance of 20 cm and the lateral view pictures were always
performed to the left side of the patient. A set of three pages
containing three photographs each (preoperative, immediate
postoperative, and 6 months postoperative photographs) was
placed in a folder for each individual patient. The folder was
then presented to a panel of 15 independent observers (not
related to the patients and not involved in the study), divided
into five groups: 3 pediatric surgeons (S), 3 pediatricians (P),
3 nurses (N), 3 parents of other children with hypospadias
(PH), and 3 parents of children without hypospadias (PW).
The observers were instructed to use a scale developed by our
research group for evaluation of position of the meatus, shape
of the glans, penile curvature, and general postoperative cosmetic result. The scale proposed has three objective questions;
these questions were made based on an effort to harmonize
parameters used to evaluate the images among observers. The
findings were then compared to the impressions recorded by the
investigator when examining the child after surgery. Physical
examination performed by the investigator without access to
the photographs was considered the gold standard.
The surgical technique described by Snodgrass et al.7 was
used in all cases. All surgeries were performed as routine procedures by pediatric urology surgery professionals under the
supervision of a staff surgeon.
Data analysis was performed using the Stata software, version 7.08. Kappa coefficient was calculated for the comparison of individual observers. A generalized estimating equations (GEE) approach9 was used to verify whether there were

Nine children treated consecutively for hypospadias
were included in this study. At baseline, all patients had
a hooded foreskin. Meatal position was subcoronal in five
patients, distal penile in three, and midshaft penile in one.
Three patients did not have penile curvature, five had mild/
moderate curvature (less than 45°) and only onehad severe
curvature (greater than 45°). No patient received preoperative hormonal stimulation. Two patients developed postoperative subcoronal urethra cutaneous fistula and two had
complete glans dehiscence. None presented residual penile
curvature after surgery.
We obtained 144 evaluations using the hypospadias repair
assessment scale. Table 1 describes interobserver agreement for
the assessment of meatus position, penile shape, and penile curvature, based on the scale and photographic documentation.
Moderate agreement (k=0.467; p=0.005) was detected among
S observers regarding degree of residual curvature.
When contrasting the assessment made by each of the 15
individual observers against the gold standard (Table 2), we
observed that, regarding the position of the urethral meatus, a
good agreement rate was obtained for only one surgeon; nevertheless, this doesn’t reach statistical significance. Regarding shape
of the glans, agreement was slightly better; however, agreement
was only significant for observer 1 in group S p<0.05). Despite
a lower agreement rate, one PW observer showed a kappa of
0.357 (fair agreement) and p=0.015. Evaluation of residual
penile curvature revealed the highest levels of agreement in
relation to the gold standard, with two observers (observers 2
and 3 in the P group) reaching 88.9%. Both showed a kappa
of 0.609 (moderate to substantial) and p=0.024.
Regarding the overall rating of surgical results (question 4),
the highest rates were attributed by the PH and P groups (9.52
and 8.67 respectively) (Figure 1). The S group mean score was
7.98. The lowest mean score was given by the PW group (7.22).
The Bonferroni test revealed statistical difference between the
highest and lowest mean overall rates (p<0.001).
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DISCUSSION

Like us, Holland et al.13 have proposed a hypospadias objective scoring evaluation (HOSE), contemplating anatomical
and functional aspects. However, HOSE is based on a total
score resulting from the sum of all variables, with no individual analysis of each variable. The failure to stratify each variable independently may cause confusion if the results of one
or more aspects are considered poor.
The present study, based on stratified results, revealed that
observers had great difficulty in locating the correct position of
the meatus on the photographs, when compared to the gold
standard. The difficulty in determining the position of the urethral meatus on images may be related to the presence of postoperative edema as late as 6 months after surgery. Especially in
patients who developed fistulas and wound or glans dehiscence,

Although photography has been increasingly used to evaluate hypospadias and the results of surgical correction, few
studies have evaluated the usefulness of this tool in association with objective rating scales11-17. Baskin11 was the first to
describe the results and complications of hypospadias surgery
using photography, considering that photographic analysis
could provide an unbiased assessment of cosmetic outcomes.
El-Hout et al.12 also argued in favor of digital photography
as a means for evaluation of hypospadias. Nevertheless, the
results of that study showed poor inter-rater agreement in
relation to urethral plate (k=0.06), highlighting the potential subjectivity of this evaluation, regardless of the level of
surgeon experience.

Table 1. Kappa coefficient and p-value of agreement within each subgroup evaluating meatus position, shape of glans and
penile curvature, using the proposed hypospadias repair assessment scale and photographic documentation.
Kappa

p

Kappa

Q1

p

Q2

Kappa

p

Q3

observ_S

-0.044

0.584

observ_S

-0.026

0.566

observ_S

0.467

0.005*

observ_P

-0.091

0.672

observ_P

-0.344

0.973

observ_P

0.250

0.110

observ_N

-0.171

0.870

observ_N

-0.179

0.871

observ_N

0.161

0.188

observ_PH

0.030

0.431

observ_PH

0.404

0.008*

observ_PH

0.071

0.349

observ_PW

-0.115

0.781

observ_PW

-0.103

0.756

observ_PW

-0.267

0.956

Q1: question 1 (meatus position); Q2: question 2 (shape of glans); Q3: question 3 (penile curvature); Observ_S: pediatric surgeons; observ_P: pediatricians;
observ_N: nurses; observ_PH: parents of other children with hypospadias; observ_PW: parents of children without hypospadias; Kappa Agreement: <0
less than chance agreement, 0.01–0.20 slight agreement, 0.21–0.40 fair agreement, 0.41–0.60 moderate agreement, 0.61–0.80 substantial agreement
and 0.81–0.99 almost perfect agreement; *Indicates statistical significance.

Table 2. Agreement between observers using the proposed hypospadias repair assessment scale and photographic
documentation versus clinical assessment by surgeons performing the surgery (gold standard).
Question
and
observer

Agreement
(%)

Kappa

p

Question
and
observer

Agreement
(%)

Kappa

p

q1gs q1s1

66.7

0.270

0.118

q2gs q2ph2

66.7

0.342

0.147

q2gs q2s1

66.7

0.426

0.037*

q2gs q2ph3

55.6

0.265

0.134

q2gs q2p1

66.7

0.386

0.083

q2gs q2pw3

55.6

0.357

0.015*

q2gs q2p3

55.6

0.182

0.171

q3gs q3s3

77.8

0.400

0.067

q2gs q2n1

66.7

0.372

0.076

q3gs q3p2

88.9

0.609

0.024*

q2gs q2n3

66.7

0.342

0.147

q3gs q3p3

88.9

0.609

0.024*

q2gs q2ph1

55.6

0.217

0.208

q3gs q3n1

77.8

-0.125

0.646

q1: question 1 (meatus position); q2: question 2 (shape of glans); q3: question 3 (penile curvature); gs: gold standard; s1: observer_pediatric surgeon
1; s3: observer_pediatric surgeon 3; p1: observer_pediatrician 1; p2: observer_pediatrician 2; p3: observer_pediatrician 3; n1: observer_nurse 1; n3:
observer_nurse 3; ph1: observer_parent of other child with hypospadias 1; ph2: observer_parent of other child with hypospadias 2; ph3: observer_parent
of other child with hypospadias 3; pw3: observer parent of child without hypospadias; *Indicates statistical significance.
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the complication site was the meatal location. Another misleading
factor that is not always clear on images is wound or glans dehiscence. These complications were observed in two of our patients.
Also, regarding aesthetic appraisal derived from anatomical
aspects, Ververidis et al.14 have proposed an objective assessment of cosmetic results based on slide images projected onto
a lecture-theater screen for approximately 1 hour, considering meatus, glans, shaft, and overall appearance. The authors
compared two different methods used for surgical correction:
Snodgrass technique and Mathieu/Duckett repair. The Snodgrass
et al.7 technique (which was used in our patients) was considered the best approach. Despite using photography and evaluating cosmetic results, this study cannot be compared to ours,
because the authors set different goals: the results for two different techniques were compared and a totally subjective score
was used. In our study, the three first questions corresponded
to anatomical analysis, facilitating the uniformity of response.
Another difficulty posed by the referred study concerns the
projection of images. In our study, the observers could evaluate the images individually for as long as deemed necessary.
In the study by Weber et al.15, the Pediatric Penile Perception
Score (PPPS), proposed by the authors after hypospadias repair,
was applied to patients, parents of patients, a control group of
patients, a control group of parents, and urologists. Like the
study by Ververidis et al.14, a subjective evaluation was performed by asking about the degree of satisfaction with the
outcome of surgical repair. The authors concluded that the
PPPS was an appropriate instrument to assess penile self-perception in children after hypospadias repair. Our study also
assessed anatomical variables and, even though we did not
include patient self-assessment, we evaluated the opinion of

parents of other children with hypospadias. This group of
parents ended up assigning the highest mean scores for final
penile appearance. Surgery outcome was also highly evaluated
by pediatricians, demonstrating that these professionals, who
are the primary referring medical practitioners, were satisfied
with the final results.
Regarding only the opinions of surgeons, Van der Toorn
et al.16 proposed the Hypospadias Objective Penile Evaluation
(HOPE) score, which is an objective scoring system for evaluation of cosmetic appearance in hypospadias correction. The
HOPE scoring system evaluates six correctable items: the position of meatus, shape of meatus, shape of glans, shape of penile
skin, and penile axis, including penile torsion and penile curvature. The study reported strong intra-rater reproducibility.
Furthermore, the HOPE score may be useful to compare cosmetic outcomes obtained with different techniques. If we consider only our S group, there was high agreement regarding the
degree of residual curvature and meatus position.
Haid et al.17 compared parents’ and surgeons’ opinions
using PPPS and HOPE scores. Parents had worse results than
surgeons regarding cosmesis using those scores. But there was
no difference between groups when considering the general
appearance of the penis. In 1996, Mureau et al.18 brought to
attention that patients weren’t satisfied with their penile appearance after hypospadias repair, particularly when compared to
the surgeon’s view. A systematic review published in 201619
illustrated what probably is the most important measure to
assure a good result: keeping patients in a long follow-up, as
Springer6 has already mentioned. Both papers showed that
results sometimes are questioned. Snodgrass et al.20 indicated
that parents’ and surgeons’ opinions of cosmetic were similar,
when comparing hypospadias repair and elective circumcision.
Our study suggested parents were more satisfied with cosmetic
results than surgeons. It is important to remember that those
parents didn’t analyze their sons’ results, so they didn’t have
any personal issues involved like previous papers cited before.
Scarpa et al.21 have compared objective vs. subjective assessment of cosmetic results after distal hypospadias repair. There
was an excellent level of agreement among four observers
(objective observer, operating surgeon, independent surgeon
and parent of child). Like us, those authors also detected the
highest scores among the parents of patients with hypospadias.
Another important finding from our study is that two pediatricians achieved very good agreement with the gold standard
regarding residual curvature, a better performance than that
of surgeons individually. This finding suggests that the professionals who are most likely to refer patients to surgeons are
well trained with respect to detection of penile curvature, at
least in our institution.

Observ_S: pediatric surgeons; observ_P: pediatricians; observ_N: nurses;
observ_PH: parents of other patients with hypospadias; observ_PW:
parents of patients without hypospadias.

Figure 1. Mean and confidence interval for scores in question
4, according to observer group.
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A possible limitation of the present work is the small number of patients. However, the number of evaluations – 144 –
is more satisfactory. Each patient had nine pictures that were
analyzed 15 times (panel of observers) and also by the investigator, and this total number was sufficient to ensure statistical relevance. Although we observed an unusually high number of complications after hypospadias repairs, these were not
important because all observers had the same picture for analysis, and the focus of this study was on the agreement among
different observers.
Another limitation of this paper is that our scale wasn’t
validated and it was prone to being subjective, since, because
we had parents analyzing pictures, we tried to make it as simple it could be. In the other hand, it looks very easy to apply,
considering it has only four questions.

used a small sample, it was analyzed in a meticulous way. This
conclusion is important to help make surgeons less concerned
with aesthetic issues. Additionally, this paper suggested that
pediatricians were well informed to identify penile malformations, mainly hypospadias associated with penile curvature,
thus leading to appropriate referral for surgical repair. More
data is necessary to assure those findings.
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CONCLUSIONS
This study shows that photography may be a good means
of documenting corrections of hypospadias regarding the shape
of the glans, penile curvature, and postoperative cosmetic outcomes. However, photography was not adequate to assess the
shape of the glans and the position of the meatus, especially
in the presence of small fistulas. Regarding this aspect, upper
view photographs are not necessary, because they did not adequately show meatus position and simply meant three additional pictures per patient. Among all observers, parents of other
children with hypospadias expressed the highest satisfaction
with the cosmetic outcome of hypospadias repair. This finding
could suggest that surgeons are more concerned with aesthetic
aspects than patients’ parents. At least, this trend is perceived
according to data obtained at our institution, and although we
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Postoperative transient elevation of serum cancer
antigen 125 in non-small cell lung cancer patients
Yiwang Ye1*

SUMMARY
OBJECTIVE: The aim of this retrospective study was to investigate the correlation of transiently elevated postoperative serum cancer
antigen 125 levels and prognosis in patients with non-small cell lung cancer.
METHODS: A total of 181 non-small cell lung cancer patients with normal levels of preoperative serum cancer antigen 125 were
statistically summarized in this study.
RESULTS: Out of the analyzed patients, 22 (12.2%) showed elevation of serum cancer antigen 125 within one month after surgery.
Serum cancer antigen 125 level decreased to normal at three months postoperation. Serum cancer antigen 125 was positively correlated
with pro-brain natriuretic peptide in non-small cell lung cancer postoperative patients (p=0.00035). Univariate analysis did not find significant
difference in disease progression survival between those who experienced cancer antigen 125 elevation in the early postoperation and
those who did not (p=0.646).
CONCLUSIONS: In conclusion, transient elevation of cancer antigen 125 is associated to pro-brain natriuretic peptide increase after
pulmonary surgery in non-small cell lung cancer patients.
KEYWORDS: Carcinoma, non-small-cell lung. CA-125 antigens. Biomarkers. Neoplasms. Natriuretic peptide, brain.

INTRODUCTION

NSCLC patients and it regressed spontaneously in three
and eight months post-operation. However, no other studies
reported this drop in CA-125. In this study, we have systemically investigated the relationship between transient elevation of serum CA-125 status in early postoperative NSCLC
patients with clinical data and pro-BNP.

Cancer antigen 125 (CA-125) is a glycoprotein antigen
commonly produced by epithelial serous cells in fetal tissues but in mesothelial cells in adults1. It has been used as
a clinical tumor marker for prognosis and therapy monitoring in ovarian and breast cancer patients2,3. High serum
levels of the CA-125 have also been reported in heart failure, nephrotic syndrome, liver cirrhosis, tuberculosis and
pelvic inflammatory diseases4-11. The CA-125 levels were
positively correlated with pro-brain natriuretic peptide (proBNP) in patients with coronary heart disease. Some studies
also reported CA-125 as a marker for worse prognosis in
lung cancer12-14. Preoperative CA-125 measured in serum
in operable patients has been suggested as a prognostic factor in NSCLC in some studies15-17. Nuñez et al.18 reported
two cases of elevated serum CA-125 levels in postoperated

METHODS
Patients
This study was approved by the ethics committee of the Peking
University Shenzhen Hospital. We enrolled 181 patients with
normal levels of serum CA-125, who underwent surgeries from
January 2016 to May 2019 in the Thoracic Surgery Department
of Peking University Shenzhen Hospital (Shenzhen, China).
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RESULTS

Among these patients, 22 of them were found to have elevation of serum CA-125 within one month after operation.
We have analyzed clinicopathological features, including age,
gender, smoking, history of hypertension, other nonmalignant diseases (heart failure, nephrotic syndrome, liver cirrhosis, tuberculosis, and pelvic inflammatory disease), location,
surgical approach, type of resection, operation time, postoperative pleural effusion (in one month after surgery), histological type, classification system stage, pro-BNP, and survival outcomes. We adopted the staging system of the Union
for International Cancer Control (UICC), eighth edition,
2018.01. Most of these NSCLC patients underwent lobectomy plus systematic mediastinal lymphadenectomy, while
some patients with pure ground-glass opacity (pGGO) less
than 1 cm underwent segmentectomy or wedge resection
plus systematic mediastinal lymphadenectomy or mediastinal lymph node sampling.

Patient characteristics
The patient characteristics are given in Table 1. All 181 patients
were diagnosed with NSCLC and have normal preoperative
serum CA-125 level. The average age was 55.5 years and the
subjects were predominately male (female to male ratio 84:97).
Table 1. Baseline characteristics of non-small lung cancer
patients with normal preoperation cancer antigen 125 level.
n
Age (years)
Gender
Smoking

Initial assessment and follow-up
Operation time
(hours)

Initial evaluation included complete medical history and physical examination, with extra attention to symptoms often associated with lung cancer. Chest computed tomography (CT)
scan or positron emission tomography – computed tomography (PET/CT) and laboratory tests were performed, including CA-125 level.
Serum CA-125 was tested half a month before and one
month after operation, and the following tests were conducted at three months, six months, and then every year
after operation. All tests were performed according to the
manufacturer’s instructions. The cutoff point for CA-125
was 30 ng/mL, as determined by the manufacturer (Abbott,
ARCHITECT i40000).
Pro-BNP was tested half a month before operation and
within one day after surgery, and repeated one month after
operation. All tests were performed according to the manufacturer’s instructions. The cutoff point for pro-BNP, as determined by the manufacturer, was 125 pg/mL.
Recurrences were evaluated by physical examination, CT,
PET/CT, magnetic resonance imaging and/or histological biopsy.

Surgical approach

Type of resection

Tumor location
Hypertension
Postoperative
pleural effusion
Stage

Histology

Statistical analyses
Statistical analyses were carried out using the software SPSS
25.0 (IBM Corp, Armonk, NY, USA). The statistical endpoint
of analyses was disease-free survival (DFS) from the date of
surgery. Group distributions for each clinicopathological trait
were compared using the two-tailed Fisher’s exact procedure
and the χ² test. Univariate analysis was performed using the
Cox proportional hazards model. Statistical significance was
defined as p<0.05.

Other nonmalignant
diseases
Pro-brain natriuretic
peptide elevated
postoperatively
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<70

166

≥70

15

Male

84

Female

97

Yes

51

No

130

<3

148

≥3

33

Thoracotomy

14

Video-assisted
thoracic surgery

167

Lobectomy/
pneumonectomy

142

Segmentectomy/
wedge resection

39

Upper lobe

107

Middle lobe/low lobe

74

Yes

37

No

144

Yes

27

No

154

I

112

II/III

69

Adenocarcinoma

137

Squamous cell
carcinoma/other type

44

Heart failure

0

Nephrotic syndrome

0

Liver cirrhosis

0

Tuberculosis

5

Yes

38

No

143

Ye, Y.

A total of 112 patients (61.9%) were classified as stage I, and
other 69 patients (30.1%) as stage II or III. A total of 137 cases
were of lung adenocarcinoma, and other 44 cases of lung squamous cell carcinoma or other type of NSCLC. Thirty-seven
patients had history of hypertension and blood pressure control
well before surgery. As for other nonmalignant diseases (heart
failure, nephrotic syndrome, liver cirrhosis, tuberculosis, and
pelvic inflammatory disease), only 5 patients had history of
tuberculosis. Serum pro-BNP levels were in normal range in
all 181 patients pre-operatively, and raised above normal level
(>125pg/mL) in 38 patients within one day after surgery and
decreased to normal level in one month follow-up.

hypertension, and pro-BNP. Compared to the normal group,
patients with transient elevation of CA-125 had significantly
correlated transient elevation of pro-BNP (p=0.00035) (Table 2,
Figure 1B). There were no significant differences within other
data with transient elevation of serum CA-125 in post-operative patients. All of the tuberculosis patients’ postoperative
CA-125 levels were normal.

Cancer antigen 125 status and pattern of
disease progression survival in non-small
cell lung cancer patients
Within a median follow-up period of 23 months (range 4–34
months), 42 patients had died or had cancer-recurring incidents.
By univariate analysis, comparison of disease progression survival (DFS) between the two groups (CA-125 elevated and not
elevated in the early postoperated patients) did not reach statistically significant levels (MST: 31.0 vs. 31.0 months, p=0.646)
(Figure 2). The factor influencing DFS in the univariate analysis was stage (95%CI 1.539–5.632; HR=2.944) (Table 3).

Levels of cancer antigen 125
Levels of serum CA-125 were found to be transiently elevated
in one month after surgery in 22 patients (12.2%), and it
returned to normal level in the follow-up examination after
three months (Figure 1A). On the other hand, in the rest of
the 159 patients, the levels of CA-125 were found to be normal in three months postoperation.

DISCUSSION

Transient elevation of serum cancer
antigen 125 postoperative and clinical
characteristics

CA-125, a high molecular weight glycoprotein determinant
recognized by murine monoclonal antibody (OC125), is a
tumor marker for ovarian cancer, and is usually used to monitor
the clinical course of patients with advanced ovarian cancer1,9.

The baseline characteristics of patients were considered, including
age, gender, operative time, tumor stage, tumor differentiation,

Figure 1. (A) Serum CA125 levels from pre-operation to 6 months post-operation in all 181 NSCLC patients; (B) boxplot
showing the comparison of pro-BNP between CA125 elevated and normal group.
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Several studies have shown that high levels of preoperative serum CA-125 were signiﬁcantly correlated with
poor prognosis in NSCLC17. However, the correlation of
postoperative CA-125 level and prognosis in lung cancer
patients remains elusive. But some other studies found that
the prognostic values of CA-125 for NSCLC are limited11.
Therefore, the prognostic effect of CA-125 remains to be
further studied.
In this study, we noticed a group of NSCLC patients
presented transient elevation of serum CA-125 after surgery, and evaluated the potential of using this phenomenon as a prognostic biomarker. It was also found that serum
CA-125 was decreased to normal level three months after
surgery. By univariate analysis, transient elevation of serum
CA-125 has not reached statistically significant DFS compared with no transient elevation of serum CA-125 (MST:

Figure 2. Kaplan-Meier estimates of disease-free survival in
the patients with transiently elevated CA125 (n=22, red) and
in patients without CA125 elevation (n=159, blue)

Table 2. Correlation between cancer antigen 125 elevation/nonelevation and clinicopathological characteristics.

Age (years)
Gender
Smoking
Operation time (hours)
Surgical approach

Type of resection
Tumor location
Hypertension
Postoperative pleural effusion
Stage
Histology
Pro-brain natriuretic peptide
elevated postoperatively

<70
≥70
Male
Female
Yes
No
<3
≥3
Thoracotomy
Video-assisted
thoracoscopic surgery
Lobectomy/pneumonectomy
Segmentectomy/wedge
resection
Upper lobe
Middle lobe/low lobe
Yes
No
Yes
No
I
II/III
Adenocarcinoma
Squamous cell carcinoma/
Other type
Yes
No

Cancer antigen
125 elevated
19
3
13
9
3
19
19
3
1

Not
12
147
84
75
48
111
129
30
13

21

146

16

140

6

19

14
8
2
20
3
19
16
6
16

93
65
35
124
24
135
96
63
104

6

55

10
12

28
131

Cancer antigen 125 elevation: serum cancer antigen 125 was transiently elevated in one month after surgery.
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p
0.400
0.652
0.132
0.770
1.000

0.090
0.818
0.257
1.000
0.351
0.632
0.00035*

Ye, Y.

Table 3. Univariate analysis for disease-free survival (DFS) of clinical variables in relation to DFS for non-small cell lung cancer patients
Univariate analysis
Hazard ratio (95%CI)

p

Age (<70y vs. ≥70y)

0.650 (0.271–1.561)

0.335

Gender, (F/M)

0.912 (0.492–1.693)

0.771

Smoking (yes vs. no)

0.814 (0.386–1.714)

0.587

Operation time (<3h vs. ≥3h)

1.384 (0.559–3.426)

0.482

Surgical approach Thoracotomy vs. video-assisted thoracoscopic surgery

1.248 (0.522–2.984)

0.619

Type of resection (Lobectomy/pneumonectomy vs. segmentectomy/wedge resection)

0.042 (0.000–5.498)

0.202

Tumor location (upper vs. middle/low lobe)

0.860 (0.452–1.637)

0.646

Hypertension (yes vs. no)

1.619 (0.759–3.453)

0.213

Postoperative pleural effusion (yes vs. no)

0.905 (0.379–2.159)

0.821

Stage (I vs. II/III)

2.944 (1.539–5.632)

0.001

Histology (adenocarcinoma vs. squamous cell carcinoma/other)

0.828 (0.421–1.628)

0.584

Cancer antigen 125 elevated (yes vs. no)

1.263 (0.448–3.563)

0.659

Pro-brain natriuretic peptide elevated postoperatively (yes vs. no)

0.988(0.437–2.232)

0.976

(Table 2). Several previous studies have shown that both
CA-125 and pro-BNP was significantly related with heart
function in heart disease patients, and the CA-125 levels
were positively correlated with pro-BNP in heart disease
patients21-23. Pro-BNP is a quantitative biomarker of myocardial function. Postoperative elevation of pro-BNP was
correlated with the pulmonary vascular resistance increased
in pulmonary resection patients24. We speculated that postoperative transient elevation of serum CA-125 is not specifically related to NSCLC, but is more likely to be associated with enhancement of pulmonary vascular resistance
after pulmonary surgery.

31.0 vs. 31.0 months, p=0.646) (Figure 2). Therefore,
the condition of transient elevation of serum CA-125 in
postoperated patients may not be a prognostic factor for
NSCLC after surgery.
The transient elevation of CA-125 levels after surgery is an
interesting clinical phenomenon and worth thorough investigation. One explanation is possible tumor cell shedding from
tumor tissues during surgery. This notion is supported by
studies showing that post-operative circulating tumor DNA
(ctDNA) levels in some patients were higher than preoperative levels during the lung cancer surgery19,20. However, in
our study, transiently elevated CA-125 levels in postoperated
patients are not relevant to operation time, surgery type of
resection, or worse DFS. Therefore, this hypothesis needs
further investigation.
High serum levels of CA-125 have also been reported
in other nonmalignant diseases, including heart failure,
nephrotic syndrome, liver cirrhosis, tuberculosis, and pelvic inflammatory disease4-10. All five patients with tuberculosis had normal levels of CA-125 postoperatively. We cannot confirm the relationship between these nonmalignant
diseases and elevation of serum CA-125 postoperatively
according to our limited data.
By careful examination of all clinical features with transient CA-125 elevation, we found that pro-BNP levels after
surgery were strongly correlated with transient elevation of
serum CA-125 in NSCLC patients (Figure 1B) p=0.00035

CONCLUSIONS
It can be concluded from the above findings that postoperative transient elevation serum CA-125 had no correlation
to recommend their use for diagnosis of tumor prognosis
and recurrence in NSCLC patients. Transient elevation of
CA-125 was found to be associated with pro-BNP level, and
further investigation on these features and their clinical relevance is needed.
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Hyperglycemia in pregnancy: sleep alterations,
comorbidities and pharmacotherapy
Cristina Façanha1* , Veralice de Bruin2 , Pedro de Bruin2 , Arthur Façanha3 ,
Hellen Cristina Rocha3 , Mariana Araujo4 , Adriana Forti5 , Rejane Macêdo5

SUMMARY
OBJECTIVE: To investigate sleep alterations and associated factors in pregnant diabetic women (n=141).
METHODS: Sleep profile, sociodemographics and clinical information were collected. Poor sleep quality (Pittsburgh Sleep Quality Index
>5) and excessive daytime sleepiness (Epworth Sleepiness Scale ≥10), sleep duration (h), sleep latency (min), frequent sleep interruption
and short sleep (≤6 h) were assessed in type 1 diabetes mellitus (16.3%), type 2 diabetes mellitus (25.5%) and gestational diabetes
mellitus (58.2%).
RESULTS: Poor sleep quality was found in 58.8% of patients and daytime sleepiness in 25.7%, regardless of hyperglycemia etiology. No
correlation existed between daytime sleepiness and poor sleep quality (Pearson correlation r=0.02, p=0.84). Short sleep duration occurred
in 1/3 of patients (31.2%). Sleep interruptions due to frequent urination affected 72% of all and sleep interruptions due to any cause
71.2%. Metformin was used by 65.7% of type 2 diabetes mellitus and 28.7% of gestational diabetes mellitus. In gestational diabetes
mellitus, parity number was independently associated with poor sleep quality (p=0.02; OR=1.90; 95%CI 1.07–3.36) and metformin use
was also independently associated with poor sleep quality (p=0.03; OR=2.36; 95%CI 1.05–5.29).
CONCLUSIONS: Our study originally shows that poor sleep quality and excessive daytime sleepiness are frequent in diabetic pregnancy
due to different etiologies. Interestingly, only in gestational diabetes mellitus, metformin therapy and higher parity were associated with
poor sleep quality.
KEYWORDS: Diabetes mellitus. Sleep. Pregnancy in diabetics. Diabetes, gestational. Sleepiness.

INTRODUCTION

Short sleep, excessive daytime somnolence and poor sleep quality due to different etiologies has also been related to adverse
pregnancy outcomes, such as preterm birth, Cesarean delivery,
gestational diabetes and pre-eclampsia4,5.
There is compelling evidence that sleep alterations are linked
to metabolic disorders and cardiovascular disease. Short sleep
duration, sleep quality and, recently, long sleep duration have
all been linked to poor health outcomes6. Both short and long
sleep duration are associated with increased risk of T2DM,

Hyperglycemia complicates nearly 1/5 of pregnancies and may
be secondary to type 1 (T1DM) and type 2 diabetes (T2DM),
or gestational diabetes mellitus (GDM)1. Diagnosing and providing care to women with hyperglycemia in pregnancy should
be a priority, given that diabetes during gestation is associated
with adverse maternal and neonatal outcomes2.
Sleep alterations are also frequent in pregnancy and poor
sleep quality is reported in about 45.7% of pregnant women3.
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strengthening the significance of appropriate sleep duration in
the prevention and management of T2DM7. Obstructive sleep
apnea (OSA), a frequent cause of sleep disruption, is associated
with increased incidence of T2DM in large cohort studies, and
also related to high glycated hemoglobin (Hba1c) in patients
with T2DM8. The pathophysiological mechanisms explaining
the elevated prevalence and significant associations between
sleep disorders, increased mortality and comorbid conditions
requires more clarification9.
Little is known about sleep in T1DM and even less knowledge exists on sleep in pregnancy associated with T1DM. Poor
sleep quality, shorter sleep duration, and OSA were all associated with suboptimal glycemic control in T1DM10. It has
been suggested that the interactions between sleep and type
1 diabetes are bidirectional, as painful peripheral neuropathy, nocturia related to poor glycemic control and hypoglycemic episodes may compromise sleep quality. However, it
remains to be clarified whether improvement of sleep favors
glycemic control10.
Extensive evidence shows an independent association of
sleep disturbances with the development, control, and progression of disorders affecting glucose metabolism9. In short, sleep
is a critical factor in glucose metabolism. Given the ascending
prevalence of obesity and T2DM, the importance of lifestyle
factors, including dietary intake, exercise, sedentariness, sleep,
and stress in the prevention and control of hyperglycemia in
pregnancy cannot be understated11. Sleep duration is a potential modifiable risk factor, and can be focused upon in order
to improve health and pregnancy8.
Sleep disturbances have been connected with GDM.
Poor sleep quality during early pregnancy was formerly
associated with an increased risk of GDM 12. Objective
measurements support that short sleep duration is linked
to maternal hyperglycemia13. In partial contradiction, a
meta-analysis including 18,203 subjects at baseline, and
1,294 GDM cases during follow-up, showed that extreme
sleep duration during pregnancy is closely associated with
GDM: long but not short sleep duration would predict
the risk of developing GDM 14.
This conflicting data indicates that undetermined factors
may influence sleep and add to the toxicity of hyperglycemia
in pregnancy. Basic diagnosis, clinical characteristics, comorbidities and pharmacotherapy may influence general health
and sleep in pregnancy. For instance, it has been demonstrated
that factors such as maternal pregestational body mass index
(BMI) and glycemic levels can alter placental mitochondria15.
Questions remain regarding definition of the glucose threshold
for diagnosis of diabetes in pregnancy and recommended pharmacotherapy16. Previous study suggests that factors influencing

sleep in diabetes associated with pregnancy need to be better
understood17.
The objective of this study was to examine sleep quality
and somnolence, and the influence of associated factors, such
as comorbidities and pharmacotherapy, in patients with hyperglycemia, secondary to T1DM, T2DM or GDM, in the 2nd
and 3rd trimesters of pregnancy.

METHODS
Study design, sample and setting
This was a cross-sectional study conducted at the Center for
Diabetes and Hypertension (CIDH-CE) in Northeast Brazil. The
unit serves approximately 600 pregnant women with diabetes
per year. The study population was derived as a nonprobability
sampling, recruiting over a 15-month period, from October
2016 to January 2018. Women with singleton pregnancy, 18
years of age or older, diagnosed with diabetes (T1DM, T2DM,
GDM) according to the criteria used by Brazilian Diabetes
Society – SBD18 were included. The study was approved by
the Insituto para o Desenvolvimento da Educação (IPADE)
ethics committee (1.801.860). The objectives and study procedures were explained and a written informed consent was
obtained from all patients.

Data collection
Data was obtained using a face-to-face interview, done by
previously trained paramedical professionals. Sleep profile,
sociodemographics and clinical information were collected
using a structured questionnaire. Information about maternal
and gestational age, parity and previous history of sleep disturbances were obtained from patient interview and further
confirmed by chart review. Body mass index, blood pressure
and information about patients’ treatments were collected
from their records. During three consecutive days prior to
the interview, the information about capillary fasting blood
glucose was collected from patients’ records and expressed as
mean fasting glucose.
For the evaluation of sleep quality, a Brazilian version of
the Pittsburgh Sleep Quality Index (PSQI) was used19. This
instrument consists of seven components: subjective sleep
quality, sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleeping medication, and daytime
dysfunction. The sum of the index scores range from 0–21,
and a score greater than 5 indicates poor sleep quality 20.
Additionally, patients were asked about the average sleep
duration (h) and sleep latency (min) in the last 30 days; sleep
latency was defined as the time between going to bed and
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falling asleep. Patients were asked whether they had frequent
sleep interruption and if it was associated with urination. Short
sleep was considered in participants who reported an average
sleep duration ≤6 hours per night in accordance with recommendations of the National Sleep Foundation, USA21. The
validated Brazilian version of the Epworth Sleepiness Scale
(ESS) was used to assess the level of daytime sleepiness19. ESS
scores ranged from 0–24. Excessive daytime sleepiness (EDS)
was defined as a total score ≥1022.

Initially, a total of 165 patients agreed to participate in the
study. Out of these, 24 were excluded: 23 failed to provide complete data and 1 was out of age range. Finally, the total number
of study participants came to 141 pregnant diabetic women.
Diabetes before pregnancy was present in 41.8%: 16.3% had
T1DM and 25.5% T2DM. The remaining 58.2% developed
diabetes mellitus during pregnancy (GDM). T1DM patients
were younger, had lower BMI and were evaluated in a lower gestational age. Patients with GDM had more remunerated work.
Pharmacological treatment, i.e. metformin or insulin, was used
by all the preexistent diabetic patients (T1DM and T2DM).
Patients with T2DM (65.7%) and with GDM (28.7%) used
metformin. Levels of fasting blood glucose and insulin dose
were higher in T1DM and T2DM than in GDM. Metformin
was more frequently used in T2DM than in GDM (Table 1).
The association of metformin and insulin was also more common in T2DM than in GDM.
Regardless of diabetes etiology, poor sleep quality20 was observed
in 58.8% of patients. Overall, 16% of the study group reported
subjective sleep complaints before pregnancy. In general, PSQI

Statistical analysis
Descriptive statistics are presented as mean ± standard
deviation, range, and frequency (% values). Analysis between
groups were made using Kruskal-Wallis or one-way analysis of
varience (ANOVA), followed by Mann-Whitney or Student’s
t-test, when appropriate. Pearson correlation test was used
between PSQI and ESS scores. The selection of variables analyzed for association with poor quality sleep and EDS were
based on previous reports, clinical impression, and data that
was obtained. Variables associated with poor sleep quality were
examined by logistic regression analysis.

Table 1. Clinicodemographic data of all pregnant women and as grouped by diagnosis – Type 1 diabetes mellitus, Type 2
diabetes mellitus and Gestational diabetes mellitus.

Clinical Profile
Age, years mean (SD)
Body mass index (kg/m2) mean (SD)
Glycemia (mg/dL) mean (SD)
Gestational age (weeks) mean (SD)
Parity (n) mean (SD)
Abortion (n) mean (SD)
Remunerated work (%)
Any pharmacological treatment (%)
Metformin mean (mg/day) (SD)
Insulin (UI/kg) mean (SD)
Hypertension (%)
Overweight/obesity (%)
Sleep Profile
Pittsburgh Sleep Quality Index Score
(mean±SD)
Epworth Score (mean±SD)
Sleep Duration, h (mean±SD)
Sleep interruption (%)

All patients
n=141

Type 1
diabetes
mellitus n=23
(16.3%)

Type 2
diabetes
mellitus n=36
(25.5%)

Gestational
diabetes
mellitus n=82
(58.2%)

p-value

31.6 (5.8)
30.7 (5.4)
88.9 (11.0)
25.0 (8.1)
1.24 (1.0)
0.48 (1.0)
50.8
62.6
1.62 (0.43)
0.62 (0.34)
20
77.1

25.2 (4.6)
26.2 (4.25)
98.5
19.8 (7.2)
1.0 (0.8)
0.25 (0.5)
47.8
100
–
0.94 (0.28)
4.5
45.5

34.0 (4.9)
30. 9 (4.6)
90.1
21.5 (8.1)
1.3 (1.0)
0.67 (0.8)
28.1
100
1.8 (0.36)
0.51 (0.27)
22.9
91.2

32.6 (5.2)
31.9 (5.4)
83.9
28.(6.9)
1.28 (1.1)
0.46 (0.7)
58.7
35
1.35 (0.41)
0.28 (0.14)
23.1
79.7

**<0.01a
**<0.01a
**<0.005
*<0.01a
0.50a
0.12a
0.01c
**<0.005c
**<0.01
**<0.005
0.13c
**<0.005c

6.7±3.4

5.9 (2.7)

6.6 (3.4)

7.3 (3.5)

0.35b

6.9±3.9
7.3±1.7
71.2

6.9±3.9
7.22±1.5
73.9

6.5 (4.2)
7.0 (1.5)
86.1

7.19 (4.0)
7.46 (1.9)
63.8

0.52b
0.43a
0.05c

SD: standard deviation; Overweight/obesity: body mass index adjusted for gestational; aAnova; bKruskall-Wallis test; cFisher’s exact test; *p<0.05; **p<0.01.
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mean score was 6.8. Patients with GDM tended to have higher
scores (mean=7.03, DP=3.5) than the other groups (T2DM;
mean=6.61, DP=3.4 and T1DM; mean=5.87, DP=2.7); however,
this difference was nonsignificant (Kruskal-Wallis, p=0.41) (Table
1). In general, EDS (ESS ≥10), was observed in 25.7%. No correlation was found between daytime sleepiness (ESS scores) and
sleep quality (PSQI scores) (Pearson correlation test, r=02, p=84).
Furthermore, short sleep duration (≤6 hours) was registered in
31.2% and sleep latency was 35 minutes on average. Sleep interruptions due to frequent urination occurred in 72% of all patients.
There were no significant differences in sleep quality, sleep duration or EDS among patients with diabetes due to different etiologies. Sleep interruption of any cause (71.2%) tended to be more
frequent in type 2 DM (Fisher’s exact test, p=0.05) (Table 1).
Table 2 exhibits logistic regression analysis between variables and poor sleep quality. After grouping by diagnosis, in
GDM patients, parity number was associated with poor sleep
quality (Figure 1) that was maintained after controlling for age
(p=0.02; OR=1.90; 95%CI 1.07–3.36]. Furthermore, in GDM
patients, metformin therapy was also associated with poor sleep
quality (Figure 2) that was maintained after controlling for age
and parity (p=0.03; OR=2.36; 95%CI 1.05–5.29). This was not
the case with T2DM (Table 2). Other variables, such as BMI,
gestational age, abortion, remunerated work or hypertension
did not estimate the presence of poor sleep quality (Table 2).

Figure 1. Logistic regression analysis between poor sleep
quality and parity number.

DISCUSSION
This study shows that poor sleep quality and ESS are frequent in hyperglycemia in pregnancy, despite the differential
etiology. Higher parity was associated with worst sleep quality.

Figure 2. Poor sleep quality and metformin use in gestational
diabetes mellitus patients.

Table 2. Logistic regression analysis of factors influencing poor sleep quality (Pittsburgh Sleep Quality Index Score>5) in
patients with Type 1 diabetes mellitus, Type 2 diabetes mellitus and Gestational diabetes mellitus.
Type 1 diabetes mellitus

Type 2 diabetes mellitus

Gestational diabetes
mellitus

p-value; OR [95%CI]

p-value; OR [95%CI]

p-value; OR [95%CI]

Age, years

0.13; 0.85 [0.69–1.05]

0.66; 1.03 [0.88–1.21]

0.97; 1.00 [0.91–1.09]

Body mass index (kg/m2)

0.85; 1.01 [0.83–1.24]

0.32; 0.92 [0.79–1.07]

0.75; 1.01 [0.93–1.10]

Gestational age (weeks)

0.40; 1.05 [0.93–1.18]

0.48; 0.96 [0.87–1.06]

0.32; 0.96 [0.90–1.03]

Parity (n)

1.00; 1.00 [0.37–2.66]

0.95; 0.97 [0.49–1.92]

0.03*; 1.76 [0.03–1.10]

Abortion (n)

0.67; 0.70 [0.13–3.76]

0.69; 1.19 [0.49–2.86]

0.69; 1.14 [0.58–2.21]

Remunerated work (%)

0.53; 1.68 [0.32–8.75]

0.38; 0.49 [0.10–2.39]

0.66; 0.80 [0.31–2.11]

Lives with partner (%)

0.46; 0.85 [0.28–16.3]

1.00; 1.30 [0.88–1.21]

0.63; 1.42 [0.33–6.01]

Metformin (%)

0.83; 0.91 [0.69–1.05]

0.92; 0.93 [0.88–1.21]

0.01*; 5.03 [0.28–2.94]

Hypertension (%)

1.00; 0.85 [0.69–1.05]

0.22; 2.77 [0.53–14.5]

0.47; 0.65 [0.20–2.09]

*p<0.05.
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In patients with GDM, the use of metformin was independently
associated with poor sleep quality. These results are vital, given
that poor sleep is a largely modifiable parameter. Identifying
and treating sleep disturbances in pregnancy may positively
influence glycemic control, maternal and fetal well-being.
It is recognized that poor sleep quality generally occurs in
pregnancy. In literature, studies on poor sleep quality vary from
37 to 66% according to patients’ characteristics and gestational
age23. A recent meta-analysis reported an estimate mean PSQI
score=6.07, 95%CI 5.30–6.853, and an overall prevalence of
poor sleep quality (PSQI ≥5) in 45.7% of pregnant women
in general. Recently, in a study evaluating healthy pregnant
women in a primary care setting in the city of Fortaleza/Brazil,
poor sleep quality was found in 42% (PSQI: 5.6±3) and EDS
in 28% (ESS: 7.6±4)24. In this study, patients with hyperglycemia, in particular patients with GDM and T2DM, had worse
sleep quality expressed as higher PSQI scores. Despite the
common presence of poor sleep quality in healthy pregnancy,
it is recommended that moderate/severe cases are attended to,
given the potential maternal and neonatal adverse outcomes.
To date, studies evaluating sleep quality in diabetic pregnancy are scarce, and conflict regarding associated factors and
pharmacotherapy still exist. Metformin is a widely used antidiabetic drug to treat insulin resistance. Its use during pregnancy has been increasingly common in daily practice25. Besides
knowledge of benefits of glycemic control, weight neutral effects
and low risk of hypoglycemia, metformin use during pregnancy
remains a matter of concern among physicians26. Previous evidence regarding the use of metformin and sleep alterations are
mixed: metformin has been linked to improvement of sleep quality27 and, conversely, was associated with insomnia and nightmares28. Presently, only GDM patients had poor sleep quality
related to metformin therapy. It has been properly theorized
that glucose control substances interfere with brain levels of
glucose and lactate, and, as a consequence, an interference with
cerebral metabolism and function would occur29. We speculate
that in some GDM patients, glycemia levels are more borderline,
exposing patients to critical levels during sleep. A prospective
study focusing on metformin dosage, time of administration,
or glucose levels during sleep might be clarifying.
Excessive daytime sleepiness was found in 25.7% of patients
evaluated in this study. Interestingly, sleep quality was not
associated with EDS. Using a different cutoff to define EDS
(ESS >8), Reutrakul et al.30 reported EDS in 42% of pregnant
women evaluated, and the prevalence was similar in pregnancy
with or without diabetes.
In our study, BMI was noninfluential to sleep quality or EDS.
Previously, Ribeiro et al.31 reported poor sleep quality in 67.7%
of a group of overweight and obese nondiabetic pregnant women

in Brazil; PSQI score was higher in overweight/obese patients
(p=0.02). Other reports in pregnancy are similar32,33. In fact, high
pre-pregnancy BMI is a critical determinant for sleep disturbances
and for the development of gestational diabetes33. Considering our
results, we hypothesize that diabetes itself is the main contributor
to poor sleep quality and, therefore, the differences of sleep quality
between thin and overweight pregnant woman were attenuated.
In this study, poor sleep was not associated with hypertension.
A relationship between hypertension and sleep in nonpregnant
patients has been described, however, during pregnancy, the association between PSQI score and hypertension was not demonstrated34.
In GDM patients, parity was independently associated with
poor sleep quality. Similar findings have been reported in nondiabetic pregnancy35.The additional overload of housework and
worries that pregnant mothers are exposed to might influence
sleep, and should be taken into consideration when evaluating
sleep quality in pregnancy. Nulliparous and multiparous mothers face different challenges during pregnancy and perinatal
period, as they incorporate their new role as a mother and the
additional demands of previously born children.
Limitations must be acknowledged. This study involved behavioral questionnaires and, as a pitfall, objective measures such as
actigraphy and polysomnography were not available. Moreover,
investigation of sleep breathing problems, especially in risk groups
like overweight and older pregnant women, were not available.
Originally, and as a merit, this study shows the clinical profile and factors influencing sleep alterations in pregnancy associated with hyperglycemia due to different etiologies.

CONCLUSION
This study shows that poor sleep quality and excessive daytime
sleepiness are frequent in diabetic pregnancy. These findings were
similar among T1DM, T2DM and GDM. Interestingly, a higher
number of parities and metformin treatment were independently
associated with poor sleep quality only in GDM patients.
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thyroiditis in psoriasis patients
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SUMMARY
OBJECTIVE: To study the prevalence of Hashimoto’s Thyroiditis in a sample of psoriasis patients.
METHODS: Cross-sectional observational study of 120 individuals (60 with psoriasis and 60 control subjects) paired by gender and age for
thyroid function (thyroid stimulating hormone, free T4), antithyroperoxidase and antithyroglobulin tests and physical examination. Psoriasis
Area and Severity Index and Nail Psoriasis Severity Index were evaluated simultaneously. Epidemiological, clinical and treatment data was
collected from medical records. Patients with documented hypothyroidism and/or goiter associated with positive antithyroperoxidase
antibody were considered to have Hashimoto’s Thyroiditis.
RESULTS: The prevalence of Hashimoto’s Thyroiditis in the group with psoriasis was 21.6%; in the control group, it was 4/60 (6.6%)
with p=0.03 (OR=3.8; 95%CI 1.18–12.6). In the group of patients with psoriasis, Hashimoto’s Thyroiditis was more common in women
(p=0.002) and less common in those who had polyarticular arthropathic psoriasis (p=0.05) and plaque psoriasis (p=0.005). A logistic
regression showed that the only independent variable associated with Hashimoto’s thyroiditis was plaque psoriasis.
CONCLUSIONS: There is a high prevalence of Hashimoto’s Thyroiditis in psoriatic patients, especially in women. Hashimoto’s Thyroiditis
is less common in patients with the plaque form of psoriasis.
KEYWORDS: Psoriasis. Hashimoto disease. Thyroiditis.

INTRODUCTION

of keratinocytes7. A common signaling pathway in psoriasis
and HT has been observed with increased levels of Interferon
Gamma (INF-Y), Interleukin (IL)-23 and Th17 cells, which
explains the association of these two diseases7,8.
Both HT and psoriasis are diseases influenced by genetic
background. Therefore, the association of these two diseases
may differ according to the studied population. In the present
study, an association between psoriasis and HT in a sample of
Brazilian patients was sought, as well as a possible association
of this combination with the clinical profile of psoriasis.

Psoriasis is a common autoimmune disease, clinically
expressed by scaly and red plaques and papules induced by
premature keratinocyte maturation1. A genetic predisposition
and environmental factors are involved on its pathogenesis1.
Patients with psoriasis may suffer from other autoimmune diseases, such as vitiligo, bullous pemphigoid, systemic
lupus, rheumatoid arthritis and Chron’s disease2. Hashimoto’s
Thyroiditis (HT) has also been described as more common
in psoriasis than in the general population, although current
studies are controversial1-4. Some authors have found that psoriasis is more common in HT patients, and that its severity
is influenced by thyroid hormone levels5,6. In the skin, thyroid’s hormone generates the production of epidermal growth
factor, which responds for proliferation and differentiation

METHODS
The local committee of Ethics in Research approved
the present project and all participants signed consent. We
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included 120 individuals (60 with psoriasis and 60 control
subjects) of both genres and with at least 18 years of age.
This is a cross-sectional study with a convenience sample that
includes all patients with psoriasis from a single tertiary care
center that came for regular consultations over the period
of one year and agreed to participate in the study. Pregnant
women were excluded. Epidemiological data (gender, age,
disease duration, tobacco exposure), data on psoriasis (type
of psoriasis, presence and type of ungueal involvement, presence and form of arthritis and treatment data) were obtained
through chart review. Psoriasis extension was measured
by Psoriasis Area and Severity Index (PASI)9, and ungueal
involvement was measured by Nail Psoriasis Severity Index
(NAPSI)10. Serum to determine the thyroid stimulating hormone (TSH), free thyroxine (T4) and antithyroid antibodies
were collected. TSH and T4 were measured by chemiluminescence; regular TSH values varied between 0.3–4.0 mUI/
mL and T4 between 0.7–1.8 ng/dL. Serum antibodies to Tg
(antithyroglobulin antibodies) and TPO Ab (antithyroperoxidase antibodies) were determined by immunometric assays
(Inova-KIT, Quanta Lite Inova Diagnostics, San Diego, CA,
USA). Test results were considered positive if the levels were
≥50 IU/mL for TPO Ab and ≥325 IU/mL for Tg Ab. HT
was diagnosed either when hypothyroidism (high TSH and
low T4) was detected, or when the need for thyroid hormone
replacement therapy or goiter were associated with positive
TPO Ab with or without Tg Ab11.
The group used as control was obtained from a gynecology
clinic (women who went for a regular checkup) and from an
ophthalmology clinic (patients who went for refraction), paired
by age and gender, and proceeded from the same geographical
area (same iodine intake) as patients with psoriasis.
Data was gathered in contingency and frequency tables. The
test of Shapiro Wilk was used to analyze data distribution. To
compare nominal data, χ² and Fisher tests were used. To compare nominal data, Mann Whitney and unpaired t-test were
calculated. A logistic regression was done using the presence
of HT as the dependable variable and including all independent variables that associated with HT with p<0.1 to test their
independence. The significance adopted was of 5%.

54.5 years old (IQR=40.2 to 62.0) with pairing by age with
p=0.55. In this group, 4/60 (6.6%) had HT.
When the prevalence of HT in psoriasis group (21.6%)
was compared with control subjects (6.6%), an odds ratio of
3.8 (95%CI 1.18–12.6; p=0.03) was found.

Comparison of the characteristics of
psoriasis in patients with and without HT
The comparison of psoriasis sample with and without HT
is on Table 2.
Figure 1 shows the comparison of psoriasis skin subtypes.
A logistic regression including variables with p<0.1 (gender, plaque psoriasis, guttate psoriasis and polyarticular form of
arthritis) showed that only plaque psoriasis was an independent
variable associated with HT (OR=0.14; 95%CI 0.03–0.58).

DISCUSSION
Our results showed a high prevalence of HT among psoriasis patients of our region. This finding corroborates those
of previous works by Alidrisi et al.7 and Wang et al.12. Also,
a work by Khan et al.13, which looked for psoriasis in 8,214
patients with thyroid disease, found a higher prevalence of this
skin disease in those with anti-TPO antibodies.
Gul et al.14 could not prove the association of psoriasis with HT in their 105 patients with psoriasis, but these
authors excluded patients with associated psoriatic arthritis
from their studies. This could explain the dissimilarity of
the results. Curiously, a study in individuals with psoriatic
arthritis found a higher prevalence of HT in those with the
polyarticular form of this disease15. Our different results may
be explained by the fact that we studied patients with psoriasis in general, and not only plaque psoriasis. Other explanation for this difference could be the ethnicity of the studied
samples. The Brazilian population is highly mixed, and this
provides a unique genetic background. It is also worthwhile
to note that the polyarticular involvement did not associate
independently with HT, but the plaque psoriasis did. Both
variables, plaque psoriasis and polyarticular form, were less
common in HT patients. So, it is possible that the true association behind this finding involves plaque psoriasis, and not
the arthritis form.
The existence of more than one autoimmune disease
in the same patient is a well-known event in the literature16. A shared genetic predisposition or exposition to a
common environmental precipitating factor are some of
the explanations given16,17. The occurrence of psoriasis and
HT in monozygotic twins favors the role of genetic contribution 3. Also, the genetic polymorphisms of the cytotoxic

RESULTS
Description of studied sample
The description of the studied sample is on Table 1. In this
sample, the prevalence of HT was 21.6% (13/60).
In the control sample, 40/60 (66.6%) were females (pairing with psoriasis sample with p=1.0) and the average age was
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Table 1. Main characteristics of psoriasis sample (n=60)
Females (n%)

40/60

66.6

Auto declared caucasian background (n%)

52/60

86.6

Tobacco exposure (current and ex-smokers) (n%)

19/60

31.6

21.0–81.0

51.4±15.5

Average body mass index (kg/m ) (interquartile range)

17.61–45.40

26.98 (24.25–31.97)

Average disease duration (years) (interquartile range)

1–35.0

10.0 (5.23–18.5)

Arterial hypertension (n%)

26/60

43.3

Diabetes mellitus (n%)

17/60

28.3

Depression (n%)

7/60

11.6

Vitiligo (n%)

1/60

1.6

Plaque psoriasis (n%)

43/60

71.6

Palmo-plantar psoriasis (n%)

7/60

11.6

Guttata (n%)

5/60

8.3

Inverted psoriasis

3/60

5.0

Erythrodermic (n%)

1/60

1.6

Scalp involvement (n%)

26/60

43.3

Average psoriasis area and severity index (interquartile range)

0–29.5

2.10 (0.82–3.88)

Total of patients with nail involvement (n%)

36/60

60

Onycholysis (n%)

14/60

23.3

Pitting (n%)

18/60

30

Hemorrages (n%)

4/60

6.6

Leukoniquia (n%)

4/60

6.6

Oilstain (n%)

2/60

3.3

Crumbling (n%)

3/60

5

0–20.0

1.50 (0–4.0)

Polyarticularform (n%)

12/60

20

Oligoarticularform (n%)

7/60

11.6

Spondyloarthritis (n%)

4/60

6.6

Phototherapy (n%)

8/60

13.3

Only topical treatment (n%)

26/60

43.3

Acitretin (n%)

2/60

3.3

Methotrexate (n%)

23/60

38.2

Cyclosporin (n%)

3/60

5

Leflunomida (n%)

4/60

6.6

Adalimumab (n%)

4/60

6.6

Ustequinumab (n%)

4/60

6.6

Etanercept (n%)

1/60

1.6

Mean age (years) (standard deviation)
2

Associated diseases

Psoriasis skin characteristics

Psoriasis nail characteristics

Average nail psoriasis severity index (interquartile range)
Psoriatic articular involvement

Treatment
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Adalimumab (n%)

4/60

Table 2. Comparison of patients with
psoriasis with(n%)
and without Hashimoto’s
Thyroiditis
Ustequinumab
4/60

Etanercept (n%)

With 1/60
HT
n=13

6.6
6.6
1.6 HT
Without
n=47

and without Hashimoto’s
Females (n%) Table 2. Comparison of patients with psoriasis with13/13–100
27/47Thyroiditis
(57.4)
With HT

Caucasian ethnic background (autodeclared)

13/13–100

Tobbaco exposure (n%)

Females (n%)
Mean age (years)
(±standard
deviation)
Caucasian ethnic background (autodeclared)
Tobbaco
exposure (n%)
Average disease duration (years)
(interquartile
range)
Mean age (years) (±standard deviation)
Scalp involvement
(%) disease duration (years) (interquartile
Average
Median psoriasis area and severity index
(interquartile range)
range)

4/13–30.7

7.0 (1.0–18.5)

Median psoriasis area and severity index

Polyarticulararthritis (%)

(interquartile range)
Oligoarticulararthritis (%)
Average nail psoriasis severity index

39/47 (82.9) p
n=47
17/47 (36.1)
27/47 (57.4)
0.002
51.5±14.4
39/47 (82.9)
0.18
17/4711.0
(36.1)
0.19
(6.0–19.0)
51.5±14.4
0.95
22/47–46.8

11.0 (6.0–19.0)

0.18
0.19
0.95
0.36
0.35
0.10

4/13–30.7
1 (0–4.0)

22/47–46.8
2.0 (0–5.0)0.35

0.66

0/13
1.4 (0–3.45)

12/47–25.50.10
2.7 (1.0–6.3)

0.05

2.7 (1.0–6.3)

1/13–7.6

(interquartile range)
Polyarticulararthritis (%)
Oligoarticulararthritis (%)
Spondyloarthritis (%)

0.002

0.36

1.4 (0–3.45)

Scalp
involvement
(%)range)
Average nail psoriasis severity
index
(interquartile

Spondyloarthritis (%)

n=13
2/13–15.3
13/13–100
51.2±19.7
13/13–100
2/13–15.3
7.0
(1.0–18.5)
51.2±19.7

Without HT

p

6/47–12.7

12/13–15.3
(0–4.0)

2.0 (0–5.0)
2/47–4.2 0.66

0/13
1/13–7.6
2/13–15.3

12/47–25.5
6/47–12.7
2/47–4.2

1.000
0.20

0.05
1.000
0.20

90,00%
80,00%
70,00%

p=0.005

60,00%
50,00%
40,00%

p=0.16

p=0.06

30,00%

p=0.52

20,00%
10,00%
0,00%

Plaque psoriasis Palmoplantar Inverted psoriasis
With Hashimoto

Guttata

Without Hashimoto

Figure 1. Comparison of psoriasis skin subtypes in patien ts with an d without
Figure 1. Comparison
of psoriasis
skin subtypes
in with
patients
with and without
thyroiditis.
Patients
with erythrodermic
Hashimoto
thyroiditis.
Patients
erythrodermic
formHashimoto
not studied
due to low
number
form not studied due to low number of cases.

of cases.

T-lymphocyte regulatory gene (CTLA4), which plays an
important role in the antigen presentation to T cells, has
been connected to HT and psoriasis 18. Concerning environmental pollution, smoking has been related to both
psoriasis 19 and HT20.

We also found that HT was less common in plaque psoriasis and this was an independent association. We have no good
explanation for this finding. Al-Shobaili et al.21 have found
that, in patients with plaque psoriasis, thyroid tissue modified
by oxidative radicals, generated by the inflammatory process,
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CONCLUSIONS

may lead to new antigen formation, which induce autoantibodies. However, the exact meaning of this finding in the present context is unknown.
Recognizing the coexistence of these diseases is important
in daily practice for at least two reasons. First, psoriasis patients
are known to be obese, to have more metabolic syndromes and
risk for cardiovascular diseases than the population in general22.
Individuals with hypothyroidism, even subclinical, may develop
dyslipidemia with high LDL and low HDL, favoring atherosclerosis23. Therefore, hypothyroidism, if not recognized and left
untreated, may further aggravate the metabolic consequences
of psoriasis. The second reason is the well-known association
of HT and thyroid malignancy24. The recognition of HT by
the dermatologist who treats psoriasis will offer an opportunity for this professional to practice vigilance in this aspect.

A high prevalence of HT in our psoriasis sample was found.
This combination was more common in females and occurred
less frequently in those with plaque psoriasis and polyarticular arthritis.
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Comparison of early and long-term follow-up
results of percutaneous mitral balloon valvuloplasty
and mitral valve replacement
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,

SUMMARY
BACKGROUND: Percutaneous mitral balloon valvuloplasty and mitral valve replacement have been the treatment options for mitral
stenosis for several years, however, studies that compare these two modalities are very rare in the literature.
ObjectIve: In this article, we aim to investigate the comparison of clinical results of percutaneous mitral balloon valvuloplasty and mitral valve replacement.
Methods: 527 patients with rheumatic mitral stenosis, treated with percutaneous mitral balloon valvuloplasty or mitral valve replacement
(276 patients with percutaneous mitral balloon valvuloplasty and 251 patients with mitral valve replacement) from 1991 to 2012 were evaluated.
The demographic characteristics, clinical, echocardiographic and catheterization data of patients were evaluated retrospectively. The results of
early and late clinical follow-up of patients after percutaneous mitral balloon valvuloplasty and mitral valve replacement were also evaluated.
Results: The mean follow-up time of the percutaneous mitral balloon valvuloplasty group was 4.7 years and, for the mitral valve
replacement-group, it was 5.45 years. The hospital stay of the percutaneous mitral balloon valvuloplasty group was shorter than that
of the mitral valve replacement group (2.02 days vs 10.62 days, p<0.001). The hospital mortality rate of percutaneous mitral balloon
valvuloplasty and mitral valve replacement were 0% and 2% respectively (p=0.024). In the percutaneous mitral balloon valvuloplasty
group, early postprocedural success rate was 92.1%. The event-free survival of percutaneous mitral balloon valvuloplasty and mitral valve
replacement was found to be similar. While reintervention was higher in percutaneous mitral balloon valvuloplasty-group (p<0.001),
mortality rate was higher in mitral valve replacement-group (p<0.001).
ConclusIon: Percutaneous mitral balloon valvuloplasty seems to be more advantageous than mitral valve replacement due to low mortality
rates, easy application of the procedure and no need for general anesthesia.
KEYWORDS: Mitral Valve. Balloon Valvuloplasty. Outcome, Treatment. Follow-Up Studies.

INTRODUCTION

Carditis is the most important sequela of ARF that causes
morbidity and mortality. It is observed in 40–60% of patients
with rheumatic fever4. Carditis typically reveals itself as valvulitis. Mitral valve is the most frequent involvement site,
while aortic and tricuspid valves are less frequently involved.
Isolated mitral stenosis occurs in 25% of rheumatic valvular

The most common cause of mitral stenosis is rheumatic involvement. Acute Rheumatic Fever (ARF) is a multisystem, autoimmune
disease caused by group-A beta-hemolytic streptococcal infections.
It is still a serious health problem in many developing societies, and
one of the leading causes of morbidity and mortality1-3.
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heart diseases, while mitral stenosis and mitral regurgitation
exist concurrently in 40% of the patients. The primary symptoms of mitral stenosis are fatigue and exercise intolerance.
Dyspnea in normal daily physical activities, orthopnea and pulmonary edema may occur as the disease progresses. Mitral valve
area in normal healthy adults is 4–6 cm2. If it is below 2 cm2,
that is called mild mitral stenosis. A valve area between 1 to
1.5 cm2 is assessed as moderate stenosis, while one below 1 cm2
is severe mitral stenosis5. Echocardiography is the most widely
used and most useful method in the diagnosis and monitoring
of mitral stenosis.
The treatment of mitral stenosis consists of three modalities; medical treatment, percutaneous mitral balloon valvuloplasty (PMBV) and surgery, particularly mitral valve replacement (MVR).
The early therapeutic approach for patients with severe
mitral stenosis was only surgical. With the advent of technology, percutaneous commissurotomy techniques have developed
significantly6. In 1982, Dr. Kanji Inoue described the Inoue
technique, using a novel single balloon device for percutaneous
mitral commissurotomy7. At first, PMBV was described as an
alternative treatment option to surgical mitral commissurotomy for mitral stenosis6. Clinical trials comparing the long-term
results of PMBV and surgery demonstrated that both modalities
produce similar hemodynamic improvement7. Today, PMBV
is accepted as the preferred treatment in selected patients due
to shorter hospital stay, lack of general anesthesia and lower
morbidity rates than any other surgical techniques7. MVR is
performed for mitral insufficiency and patients with calcified
mitral valve or left atrial thrombus.
We aimed to compare the echocardiographic parameters
and the result of early and late clinical follow-up of patients
after PMBV and MVR.

and catheterization data of patients were evaluated retrospectively. Pretreatment clinical (functional capacity, medical history, concomitant disease), echocardiographic parameters and
long-term follow-up of the patients were obtained.
The main end points included in hospital early follow-up
and long-term follow-up were defined as death, need of early
surgery, need of reintervention, pericardial tamponade, embolic
stroke and serious hemorrhage. Early surgery was defined as
need of MVR or re-MVR as a complication of the procedure at
hospitalization. Need of reintervention was defined as re-PMBV
and re-MVR on long-term follow-up. Serious hemorrhage was
defined as bleeding leading to decrease in hemoglobin level of
5 g/dL or to the need of surgery for bleeding control (without
dental/nasal/skin/hemorrhoids), as well as intravenous vasoactive agents.

Echocardiographic evaluation
2-dimensional and color Doppler echocardiographic evaluation
was performed in all patients before and after the procedure.
In addition to routine measurements, the mitral valve area was
calculated by the planimetry of mitral valve orifice in parasternal short axis view and continuous wave Doppler technique
was used to calculate the mitral gradient and the peak pressure
gradient of tricuspid regurgitation for estimated systolic pulmonary arterial pressure (sPAP).

Statistical analysis
In this study, statistical analysis was made by SPSS (Statistical
Package for Social Sciences) version 16.0. χ², Fisher’s exact χ²
test were used for comparison of descriptive statistical methods (mean, standard deviation), as well as categorical variables,
incidence and rate. Student’s t-test was used for the comparison
of variable mean of the two groups in parametric assumptions.
Mann-Whitney U test was used in nonparametric assumptions. Wilcoxon signed-rank and marginal homogeneity tests
also were used when needed. p<0.05 was considered for statistical significance.

METHODS
The study consisted of 527 patients with rheumatic mitral valve
stenosis that were treated with PMBV or MVR (276 patients
with PMBV and 251 patients with MVR) in our tertiary clinic
between January 1991 and December 2012. All patients were
followed up for at least 6 months with echocardiography and
12 months with clinical evaluations. The patients who undergone concomitant coronary artery bypass grafting, aortic valve
replacement, tricuspid valve procedures or ablation procedures
for atrial fibrillation were excluded. The treatment strategy for
patients with mitral stenosis (MS), PMBV or MVR was determined by the attending cardiologist or cardiovascular surgeon
and was based on echocardiographic and clinical findings.
The demographic characteristics, clinical, echocardiographic

RESULTS
In our study, PMBV group’s mean age was 40.88±11.56 and
MVR group’s mean age was 51.49±11.51 (p<0.05). In the
PMBV group, 84.8% of patients were women; in the MVR
group, 68.9% were women (p<0.05). Pre-procedure left
atrium diameter was 5.08±0.68 cm in the PMBV group and
5,49±0.87 cm in the MVR group, which was statistically significant (p<0.05). In the PMBV group, pre-procedure rhythm
was sinus in 71.4% of patients, whereas in the MVR group,
pre-procedure rhythm was sinus in 41.4% patients (p<0.05).

59
Rev Assoc Med Bras 2021;67(1):58-63

Comparison of early and long-term follow-up results of percutaneous mitral balloon valvuloplasty and mitral valve replacement

Baseline clinical and echocardiographic characteristics for all
patients are summarized in Table 1. After the intervention, the
hospital stay of the PMBV group was significantly shorter than
that of the MVR (2.02±1.75 days; 10.62±4.53 days, p<0.001).
The mean follow-up time of the PMBV group was 4.7 years,
and, for the MVR group, it was 5.45 years (p=0.053).
The hospital mortality rates of PMBV and MVR were 0%
and 2%, respectively. In the PMBV group, early postprocedural success rate was 92.1%, whereas 7.9% of patients needed
surgical intervention during hospital stay. Comparison of

early results of the PMBV and MVR groups are summarized
in Table 2.
The mortality rates of the PMBV group and the MVR
group were 0% and 4%, respectively (p<0.001). The reintervention rate of the PMBV group was 16.3%, and this rate
was 2.4% for the MVR group (p<0.001). The rate of eventfree survival of PMBV after the follow-up was 81% and, in
the MVR group, it was 88% (p=0.107). The comparison of
long-term follow-up results of the PMBV and MVR groups is
summarized in Table 3.

Table 1. Baseline clinical and echocardiographic characteristics.
PMBV (n=276)

MVR (n=251)

mean±std

mean±std

40.88±11.56

Pre-procedural MVA (cm )

t

p

51.49±11.51

-10.54

0.001**

1.00±0.22

1.04±0.21

-2.178

0.029*

Pre-procedural mean gradient (mmHg)

13.68±5.55

13.00±4.10

-0.474

0.633

Pre-procedural LA diameter (cm)

5.08±0.68

5.49±0.87

-6.23

0.001**

51.87±14.01

53.02±13.23

-1.383

0.167

n (%)

n (%)

χ

p

Sex (female)

84.8

68.9

17.908

0.001**

Pre-procedural rhythm SR

71.4

41.4

AF

33.3

58.6

1.867

0.001**

Previous procedure

11.6

23.1

0.010

0.001**

Pre-procedural MR None

51.8

23.1

+1

37.7

51.2

+2

8.0

21.5

63.608

0.001**

+3

2.6

12.0

+4

0.0

0.0

Pre-procedural FC NYHA 1–2

46

50.2

NYHA 3–4

54

49.8

0.035

0.850

Age
2

Pre-procedural sPAP (mmHg)

2

*p<0.05; PMBV: percutaneous mitral balloon valvuloplasty; MVR: mitral valve replacement; MVA: mitral valve area; LA: left atrial; sPAP: systolic pulmonary
arterial pressure; SR: sinus rhythm; AF: atrial fibrillation; MR: mitral regurgitation; FC: functional class; NYHA: New York Heart Association.

Table 2. Comparison of early results of percutaneous mitral balloon valvuloplasty and mitral valve replacement groups.
PMBV (n=276)
mean±std

MVR (n=251)
mean±std

z

p

2.02±1.75 (2)

10.62±4.53 (10)

-19.40

0.001*

n (%)

n (%)

χ2

p

No

276 (100)

246 (98)

Yes

0 (0)

5 (2)

5.551

0.024*

No

257 (93.1)

251 (100)

Yes

19 (6.9)

0 (0)

15.99

0.001**

Hospital Stay (day)

Death
Urgent Surgery

p<0.05; PMBV: percutaneous mitral balloon valvuloplasty; MVR: mitral valve replacement.

*

60
Rev Assoc Med Bras 2021;67(1):58-63

Usta, E. et al.

DISCUSSION

in both studies. In our study in the PMBV group, the mean
age was 40.88, and 84.8% of patients were women, which are
both statistically significant factors in comparison to the MVR
group. In the PMBV group, pre-procedure rhythm was sinus
rhythm in 71.4% of patients, whereas, in the MVR group,
pre-procedure rhythm was atrial fibrillation in 58.6% of patients.
These baseline characteristics were similar to previous studies9.
Immediate procedural success for both of these modalities
has been shown in some randomized clinical trials8-14. Early procedural success for PMBV is defined as MVA>1.5 cm2 without
significant mitral regurgitation (MR)8-9,11. In the PMBV group,
early postprocedural success rate was 92.1% in our study, which
was relatively higher when compared to previous studies.
MR is the most common complication of PMBV.
According to previous studies, severe MR after PMBV was
observed in between 7.5–18.5%15-18 of patients. In our study,
severe MR occurred in 3.6% of patients, which was relatively
low compared to other studies. Mild to moderate MR is one of
the most important determinant factors to patient selection for
PMBV or MVR. Due to the aforementioned reason, the MVR

In our retrospective clinical study, we demonstrated that the
hospital mortality rate of PMBV was significantly lower than
MVR. The event-free survival of PMBV and MVR was found to
be similar. The need of reintervention was higher in the PMBV
group than in the MVR group, which was statistically significant,
however, the mortality rate of MVR was higher than PMBV’s.
Almost all of the rheumatic mitral stenosis patients need
intervention7. In the patients with inappropriate anatomic and
clinical conditions for percutaneous approach, MVR and other
surgical procedures can be performed. There are several studies
that compare PMBV and other surgical procedures, such as open
or closed mitral commissurotomy. Nevertheless, there are very
few studies that compare early and long-term complications of
PMBV and MVR. Although success rates of these modalities have
been proven, complications can be seen in follow-up duration.
Early randomized, controlled studies showed similar clinical outcomes for both PMBV and MVR8,9. The limitation of
previous clinical studies was the heterogeneity for both patient
groups; moreover, open mitral commissurotomy was included

Table 3. Comparison of long-term follow-up results of the percutaneous mitral balloon valvuloplasty and mitral valve
replacement groups.
PMBV (n=276)
mean±std

MVR (n=251)
mean±std

z

p

Clinical follow-up (year)

4.70±4.16 (3)

5.45±4.54 (4)

-1.936

0.053

Echocardiographic follow-up (year)

3.52±3.01 (2)

4.93±4.64 (3)

-0.397

0.001**

Postprocedural LA diameter (cm)

4.88±0.71 (5)

5.44±3.82 (5)

-5.236

0.001**

38.23±11.92 (37)

40.63±10.26 (38)

-3.399

0.001**

n (%)

n (%)

χ

p

No

276 (100)

241 (96)

Yes

0 (0)

10 (4)

11.209

0.001**

No

231 (83.7)

245 (97.6)

Yes

45 (16.3)

6 (2.4)

27.545

0.001**

NYHA 1-2

261 (94.5)

239 (95.2)

NYHA 3-4

15 (5.5)

16 (4.8)

0.012

0.910

206 (81.1)

222 (87.9)

2.596

0.107

No

271 (98.2)

246 (98.0)

Yes

5 (1.8)

5 (2.0)

0.023

1.000

No

275 (99.6)

249 (99.2)

Yes

1 (0.4)

2 (0.8)

0.438

0.607

SR

184 (66.7)

119 (47.4)

AF

92 (33.3)

132 (52.6)

19.166

0.001**

Postprocedural sPAP (mmHg)

Death
Reintervention
Postprocedural functional capacity
Event-free survival
Embolic stroke
Endocarditis
Postprocedural rhythm

2

**p<0.01; PMBV: percutaneous mitral balloon valvuloplasty; MVR: mitral valve replacement; LA: left atrial; AF: atrial fibrillation; sPAP: systolic pulmonary
arterial pressure; NYHA: New York Heart Association; SR: sinus rhythm.
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group had higher MR incidence in our study, corroborating
previous studies. In the MVR group, Dhasmana et al.19 found
a rate of 5.7% perivalvular leakage; in our study, this rate was
6.4%. Additionally, like similar studies, we found 2 days hospital stay in the PMBV group, whereas, in the MVR group,
hospital stay was 10 days, which is statistically significant.
Cardiac tamponade is one of the serious complications of
both PMBV and MVR. In an analysis of 23.000 patients with
percutaneous cardiac interventions, cardiac tamponade ratio
is highest in PMBV patients20. In our study, 4 patients (1.4%)
had a cardiac tamponade due to PMBV, but no deaths were
observed in the follow-up.
In our study, mortality rates of PMBV and MVR were
0% and 4% respectively, which was statistically significant.
Korkmaz et al.11 found a 0.7% death rate on long-term follow-up.
Zhang et al.21 found that the death rate after MVR was 2–10%
in the early period. In our study, the death rate was 2% in early
stage and 2% in long-term follow-up. The reason for death was
hemorrhagic cerebrovascular disease in three patients, gastrointestinal bleeding in one patient, and unknown in one patient.
The reintervention rate of the PMBV group was 16.3%, and
this rate was 2.4% for the MVR group (p<0.001). According
to previous studies10,22, MVR rate after PMBV is 15–27%; in
our study, we found it to be 13.8% (7.9% on early stage, 5.9%
on long-term follow-up). Karp et al.23 found 5% re-MVR after
5 year follow-up; in our study, 2.4% of patients needed re-PMBV.
Although PMBV and MVR are accepted gold standard therapy for mitral stenosis, both of them have some important complications. Babic et al.24 found a 2% rate of embolic stroke after
PMBV; similarly, in our study, five patients (1.8%) had embolic
stroke. Four of them had embolic stroke on long-term follow-up.
On the other hand, Cohen et al.8 found 2% cerebrovascular
stroke rate after MVR; similarly, in this study, the cerebrovascular stroke rate was 2% (five patients) in the MVR group. Infective
endocarditis due to mechanical valve is one of the serious complications after MVR, and Katircioglu et al.25 have seen it in 2% of
patients on long-term follow-up; in our study, the ratio was 0.8%
on long-term follow-up. Cohen et al.8 presents a rate of 13% of
atrial septal defect due to PMBV; in our study, this rate was 3.3%.
Event-free survival rate of the PMBV group after the follow-up was 81%, and, in the MVR group, it was 88% (p=0.107).

Song et al.9, after 8 years follow-up, found an event-free survival rate of 82% on PMBV and 86% on MVR patients. In
our study, the 81% ratio on PMBV and 88% ratio on MVR
patients’ event-free survival could explain the increased rate of
PMBV treatment for mitral stenosis worldwide, with noninferiority of PMBV to MVR. Our study showed that, although
event-free survival of both the PMBV and the MVR groups
were similar, the need of reintervention was higher in the PMBV
group; contrarily, mortality rate in the MVR group was higher
than in the PMBV group.

Study limitations
The most important limitation of this study was that it was a
retrospective study. The other limitation of this study was lack
of echocardiographic mitral valve score of patients.

CONCLUSION
In our study, the event-free survival rates of PMBV and MVR
were found to be similar. The need of reintervention was higher
in the PMBV group; however, the mortality rate of MVR was
higher than PMBV. In conclusion, despite the fact that both
modalities are used in the treatment of mitral stenosis, PMBV
seems to be more advantageous in selected patients, considering the low mortality rates, easy application of the procedure
and no need for general anesthesia.
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The association between the histopathological
features and microsatellite instability in young
patients with urothelial carcinoma of the bladder
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SUMMARY
OBJECTIVE: Bladder cancer under the age of 40 is extremely rare. Bladder cancer development involves complex and multi-stage processes,
one of which is the DNA damage repair mechanism. In this retrospective study, we aimed to evaluate the histopathological features of
bladder urothelial carcinoma seen in patients under 40 years of age and tumor microsatellite instability status using immunohistochemistry.
METHODS: A total of 50 patients under the age of 40 with urothelial bladder carcinoma from two different centers in the same country
were included. Expression of the mismatch repair proteins MLH1, MSH2, MSH6, and PMS2 was analyzed by immunohistochemistry.
RESULTS: Age at the time of diagnosis ranged from 17 to 40 years old. Most tumors were non-invasive papillary urothelial carcinoma.
Two cases had nuclear loss of MSH-6 and PMS-2. We observed that tumor grade, tumor stage, presence of tumor differentiation, and
infiltrative growth pattern of the tumor have significant impact on prognosis, but microsatellite instability does not have an effective
role in bladder carcinogenesis in young patients.
CONCLUSIONS: Our results indicate that the presence of microsatellite instability is not related to the low tumor grade and stage in
urothelial neoplasms in young patients, suggesting that urothelial carcinoma of the bladder in young patients may represent a genetically
stable form of neoplasia.
KEYWORDS: Urinary bladder neoplasms. Microsatellite instability. Young adult. Carcinoma.

INTRODUCTION

the genomic material and indicates a possible mutation of a
mismatch repair gene (MMR)11-13. DNA damage repair mechanism plays an important role in repairing mutagenic changes
in nucleic acids6. Normally, the MMR system monitors and
corrects base-pair errors within the microsatellite regions11,13 as
it is one of the main DNA-repair pathways in human cells and
maintains genetic stability6.The MMR system includes hMLH1,
hPMS1, hPMS2, hMSH2, hMLH3, and hMSH6 proteins11.
In routine pathology practice, the presence of MMR deficiency,
i.e., MSI, is investigated in several cancers. MSI is one of the
genetic changes frequently detected in BCs3,5. An increased risk

Bladder cancers (BCs) are among the most frequently seen
cancers around the world and usually show urothelial carcinoma (UC) morphology1-3. BC is more common in males1,4,
and most patients are over 55 years of age. The incidence of
bladder cancer under the age of 40 is reported to be 1–2%2,5.
Development of BC involves complex and multistage processes, including oncogenes, tumor suppressor genes, as well
as genes involved in recognition and repair of DNA damage6-10. Tumor microsatellite instability (MSI) can be defined
as the expansion or deletion of one or two repetitive units of
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of urothelial carcinoma of bladder (UCB) and upper urinary
tract has been reported in patients with Lynch syndrome8,9.
Moreover, it has been suggested that MSI can be an independent prognostic factor for recurrence risk in UCB14.
However, to the best of our knowledge, no detailed information is available on MSI status of UCB in young patients.
Therefore, in this study, we aimed to evaluate the histopathological features of urothelial carcinoma of bladder (UCB) seen
in patients under 40 years of age and tumor MSI status.

P-values less than 0.05 were interpreted as statistically significant. The correlation between overall survival (OS) and disease-free survival (DFS) and age, tumor grade, tumor differentiation, LVI, and necrosis were investigated using Kaplan
Meier method and log rank analysis. Multivariate analyses of
OS were performed using the Cox regression method.

RESULTS
Patients’ ages at the time of diagnosis ranged from 17 to 40 years
old, with a median age of 32 years. Only seven cases were of
females. Median follow-up time was 48.5 months (min: 4–
max: 75, SD: 42.17). Thirty-eight (76%) patients presented
with hematuria; six (12%), with dysuria; four (8%), with
incidental; and three (6%), with dysuria. Most tumors were
non-invasive papillary UC (pTa, n=42, 84%), and the others
were pT1 (n=6, 12%), pT2 (n=1, 2%), and pT3 (n=1, 2%).
As to histopathologically, 35 cases (70%) were low grade,
15 cases (30%) were high grade. Most cases (74%) showed
papillary growth pattern. Seven cases (14%) had inverted
papillary, and four cases (8%) had infiltrative; two cases (4%)
had inverted morphology. Three cases showed squamous (two
cases) and sarcomatoid (one case) differentiation. Necrosis was
observed in three cases. Table 1 demonstrates the histopathological and clinical findings.
All low-grade tumors were non-invasive. Seven of the highgrade tumors were pTa, six were pT1, one was pT2, and one
was pT3. There was a statistically significant association between
tumor grade and pathologic T stage (p=<0.001).
Most low-grade tumors had papillary growth pattern.
Infiltrative growth pattern was observed only in high-grade
tumors. There was a significant relation between tumor grade
and growth pattern (p=<0.001).
Necrosis and differentiation were observed only in high-grade
tumors. This relation between necrosis and differentiation and
tumor grade was statistically significant (p=0.023, p=0.023).
In 48 of 50 patients, no loss of MLH1, MSH2, MSH6, and
PMS2 expression was detected (Figure 1). In two cases, highgrade papillary urothelial carcinomas, one non-invasive and the
other muscular invasive, had loss of MSH-6 and PMS-2 expression (Figure 2). When the prognoses of these cases were examined, no recurrence was observed in the non-invasive tumor,
whereas the tumor showing muscular invasion was observed in
the bladder and upper urinary tract 21 months after diagnosis.
One of the patients who died during the follow-up was a
37-year-old male; the other was a 29-year-old female. In both
cases, tumor was high-grade, stage was pT1; tumor growth pattern was infiltrative. No tumor necrosis, LVI, and MSI were
observed in both cases. One of the cases had tumor differentiation.

METHODS
A total of 50 cases with UCB in patients under 40 years of age
diagnosed at two different centers in the same country, between
2000 and 2018, were included. Age, gender, tumor type, grade,
stage, presence of necrosis, lymphovascular invasion (LVI), and
lymph node metastasis were re-evaluated. Information about
the treatment, recurrence and survival status of the cases were
retrieved from hospital records.
Expression of the mismatch repair proteins MLH1 (Ventana,
M1), MSH2 (Ventana, G219-1129), MSH6 (Ventana, SP93),
and PMS2 (Ventana, A16-4) was analyzed immunohistochemically. Immunohistochemistry (IHC) was performed on formalin-fixed paraffin embedded tissue microarray (TMA) blocks,
using automatic staining system. For the preparation of microarray blocks, hematoxylin-eosin stained slides were reviewed,
and tumor areas without necrosis were selected. Two mm core
punches from selected areas were used for constructing TMA
blocks (Tissue-Tek, Sakura). Normal epithelium was used as
positive external control; stromal and inflammatory cells in
the tumor sample have been used as positive internalcontrol13.
Loss of expression of proteins located in the nuclei of tumor
cells was evaluated immunohistochemically. Staining was scored
as positive (preserved expression) or negative (loss of expression), according to the percentage of nuclear immune labelling and the staining intensity; cases displaying less than 20%
positive tumor cells and/ or very faint staining were classified
as negative (MSI phenotype)6.
Staining pattern was grouped as follows8,9:
1. Positive: showing nuclear staining in at least some
tumor cells;
2. Negative: no nuclear staining with a positive internal control;
3. Cannot be assessed: insufficient technical quality to
ensure a definite result despite repeated assays.

Statistical analysis
Statistical analysis was done using the Statistical Package of
Social Sciences version 24 (IBM Corp.;Armonk, NY, USA).
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DISCUSSION

When data related to survival were compared, a statistically significant relationship was found between tumor invasion (Figure 3A), pT (Figure 3B), infiltrative growth pattern
(Figure 3C), and presence of tumor differentiation (Figure 3D)
and overall survival (p=0.001, p=0.002, p<0.001, p=0.001).
Survival was not associated with tumor accompanying CIS,
necrosis, LVI, and MSI (p=0.762, p=0.736, p=0.797, p=0.762).

Bladder cancer (BC) is the most common cancer seen in the genitourinary tract. Although there are improvements in treatment
options, there has been no significant improvement in the survival
rates of BCs over the past 30 years10. Currently, the decision to
treat BC is based on the TNM staging system. However, there
are significant differences in prognosis of BC patients with the
same stage. Today, targeted therapies developed for various tumors
and their benefits have directed the researchers to investigate the
molecular changes that play a role in the development of BCs.
Microsatellites are repetitive sequences scattered throughout
the human genome, consisting of normal nucleotide repeats.
Microsatellite regions tend to accumulate mutations because
DNA polymerases cannot bind efficiently to these DNA
regions during DNA synthesis11. Errors developing in these
areas are normally corrected by the mismatch repair (MMR)
system11,12,15,16. The MMR system includes hMLH1, hPMS1,
hPMS2, hMSH2, hMLH3, and hMSH6 proteins11. MMR deficiency can be detected by IHC, PCR, or new-generation sequencing (NGS)16. The tumor MSI phenotype determined by PCR
is a more specific and “gold standard” method for changes in
DNA repair genes, but it has been emphasized that the IHC
method can be used as a primary low-cost test12,15. MMR protein analysis by IHC (using four antibodies) and MSI detection by polymerase chain reaction are the first valid screening
tests to detect the MMR / MSI phenotype in tumor samples13.
Both MSI and low MMR expression have been detected in
various cancers, including BC7,16. However, in UCB, very different results have been reported regarding the role of MSI. In the
first systematic review, and the study performed by GonzalezZulueta et al.17, which is one of the largest series published so far,
seven different microsatellite genetic changes were investigated
in 200 UCB cases. However, data regarding the age of the cases
was not available. MSI was detected in six of 200 cases. Since
these six cases were pTa or pT1, they claimed that MSI was effective in the early period of bladder tumorigenesis. As a result, the
rate of MSI-H detection in UCB cases was reported to be 3%17.
In their study, Mylona et al.7 investigated MSI in the tumor,
which included 130 bladder urothelial carcinoma cases, with a
median age of 68.9 years. This is the first study to report that
hMSH6 protein expression correlates with proliferative and apoptotic indices, hMSH2 and hMSH6 protein expression loss with
low-grade noninvasive tumors, and has positive prognostic significance in patients with UC. Catto et al.18 evaluated the hMLH1
and hMSH2 repair genes in 280 patients with bladder and upper
urinary system UC and a mean age of 70 years, and MMR loss
was detected by hMLH1 promoter methylation in only one of
117 cases with UCB. They observed that this rate was higher
(10%) especially in tumors originating from the upper urinary

Table 1. Demographic, clinical, surgical, and pathological
characteristics of patients.
Median of age (range)

n (%)
32 (17–40)

Gender
Female (%)

7 (14)

Male (%)

43 (86)

Symptoms
Hematuria

38 (76)

Pain

6 (12)

Incidental

4 (8)

Disuria

3 (6)

Pathologic stage
pTa

42 (84)

pT1

6 (12)

pT2

1 (2)

pT3

1 (2)

Tumor grade
Low-High

35 (70), 15 (30)

Tumor growth pattern
Papillary

37 (74)

Papillary + inverted

7 (14)

Inverted

2 (4)

Infiltrative

4 (8)

Tumor differentiation
Present-absent

3 (6), 47 (94)

Necrosis
Present-absent

3 (6), 47 (94)

LVI
Present-absent

2 (4), 48 (96)

Loss of nuclear MLH1 expression

0

Loss of nuclear MSH2 expression

0

Loss of nuclear MSH6
and PMS2 expression

2 (4)

LVI: Lymphovascular invasion
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system18. In the study by Vaish et al.14, involving 44 patients, the
mean age of patients was 62 years. The authors concluded that
MSI plays an important role in the development and progression of bladder tumors, and the incidence of MSI is higher in
patients with high-grade superficial disease. Moreover, they suggested that the high incidence of MSI in superficial tumors that
relapse independently of tumor grade may provide an indication
for a more radical approach to improving survival14.
Bladder carcinoma is usually observed at an advanced age
and the incidence of BC under the age of 40 has been reported
as 1–2 %2,5. Therefore, there are fewer studies evaluating MSI in
young cases. In the study by Migaldi et al.2, a series of 19 microsatellite loci, previously reported to be associated with BC, were
analyzed as for microsatellite changes in a total of 58 superficial
(pTa, pT1) UCB subgroups. They reported that microsatellite
changes in the form of deletion (LOH) or repetitive sequences
are common occurrences in bladder tumorigenesis of young
patients, and can be detected at one or more locations in all
cancers analyzed. In addition, they reported that microsatellite

changes are more frequently detected in low-grade and low-stage
tumors, and suggested MSI as a potential predictor of favorable prognosis2. In the study by Wild et al.19, performed on 14
patients aged 19 or younger with carcinogen-induced urothelial
neoplasm (urothelial papilloma (n=1), papillary urothelial neoplasms of low-malignant potential (n=7), pTa low-grade (n=5),
pTa high-grade (n=1)), and reported that the UCs are detected
rarely in this age group, and they are generally of low grade with a
good clinical course. In the same study, they immunohistochemically evaluated the expressions of hMSH2, hMLH1, hMSH6
in the tumor, and did not detect any loss in the expressions of
these genes19. In their study, Giedl et al.5 evaluated 204 cases by
dividing them into two groups of 17–45 (median age:40) (109
cases) and 50–87 years old (95 cases). Since paraffin-embedded
tissue samples were not available in 13 out of 109 cases, immunohistochemical examination could not be performed. MSI-H
status was found in one of 109 cases. This case was a 35-year-old
patient with T3 BUC. MSI-L was detected in six cases. In two
out of 96 cases, loss of MMR protein was detected, as well as

Figure 1. No loss of nuclear expression of MMR proteins (A: MLH-1, B: MSH-2, C: PMS-2, D: MSH-6).
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immunohistochemical expression of MSH6. They suggested that
the emergence of bladder tumors at a younger age (<45 years
of age) is not indicative of MSI5. Similar to the results of Giedl
et al.5, PMS-2 and MSH-6 protein expression loss was observed
in only two cases in our study who were both male. Both tumors
were high-grade, one was invasive and the other was non-invasive; the tumor showing muscular invasion also had necrosis,
squamous, and sarcomatoid differentiation. This supports the
fact that the development of BC at a young age cannot be solely
explained by the presence of MSI. In addition, in our study, MSI
was associated with high-grade tumor, unlike the results reported
by Migaldi et al.2 and Wild et al.19, indicating that the presence
of MSI was compatible with low-grade and low-stage tumors.
Achievement of different clinical results after treatment in
most patients with similar stages and grades, in studies conducted in BC patients with a heterogeneous clinical course,
led researchers to investigate new and reliable prognostic factors. Based on various study results, female gender, presence

of tumor differentiation, LNM, necrosis and LVI have been
reported as prognostic factors4,20-22. The relation of histopathological features observed in the tumor with overall survival was
also investigated. In our study, in addition to tumor grade and
stage, tumor differentiation, tumor infiltrative growth pattern
and survival in young patients was another relation noted.
The present study has a few limitations. The low number of cases
in the study in which the young patient population was included
is the most important study limitation. Due to the young age of
cases, only two of our cases died with unknown causes, and they
were evaluated only in terms of overall survival. Another limitation is that the MSI status in the tumor was only evaluated by
immunohistochemistry and could not be correlated with PCR.
While designing the study method, evaluating the MSI status
with IHC in the first setting, in terms of cost-effectiveness, was
planned; and then moving on to the PCR phase with positive
cases. However, due to the presence of MSI-H in only two cases
in our study, advanced level projecting could not be managed.

Figure 2. A: Histopathological view of the tumor (H&E, x100), B: No loss of nuclear expression of MSH-2 (DAB, x100), C: Loss
of nuclear expression of MSH-6 (DAB, x200), D: Loss of nuclear expression of PMS-2 (DAB, x100).
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CONCLUSIONS

young patients should be evaluated as a biologically different
and genetically stable group.

Today, targeted therapies applied by determining tumor
development pathways are becoming more popular, and
they are also being used to make progress in the treatment
of BC. The results of the studies on this issue are still controversial. Unlike similar studies, one of the most important
features of the present study is that MSI was evaluated with
IHC. Another aspect is that the case series is wider than that
of other studies evaluating the young age group. When the
study results are examined, the most striking point that draws
attention is that MSI has no effect on tumor prognosis in
young patients. Additionally, unlike the current literature,
the presence of MSI was not related to the low tumor grade
and stage. In the light of histopathological findings evaluated
other than MSI, tumor grade and stage, tumor differentiation and the infiltrative growth pattern of the tumor have
prognostic effects in patients with UCB under 40 years of
age. Considering the results herein, we suggest that UCB in
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Assessment of left atrial function by strain in
patients with acute ıschemic stroke left atrial
function and acute stroke
Unal Ozturk1

, Onder Ozturk2*

SUMMARY
OBJECTIVE: Myocardial speckle-tracking echocardiography can detect subtle abnormalities in the left atrial function. In this study, we
aimed to investigate the relationship between left atrial myocardium and tissue function n assessed by two-dimensional speckle-tracking
echocardiography and the National Institutes of Health Stroke Scale score in patients with acute ischemic stroke.
METHOD: The study was composed of 80 patients (45 men, 35 women, mean age: 67±15 years) with acute ischemic stroke. The patients
were divided into two groups based on the calculated National Institutes of Health Stroke Scale score (group 1, National Institutes of
Health Stroke Scale score < 16; group 2, National Institutes of Health Stroke Scale score ≥ 16). Demographic, clinical, and laboratory
data for all patients were collected. Cardiac functions were evaluated using two-dimensional speckle-tracking echocardiography within
48 hours from admission to the neurology care unit.
RESULTS: There were no significant differences between the patients’ clinical parameters. Left ventricular ejection fraction was significantly
higher in group 1 than in group 2 (59.2±5.6 to 51.4±6.3, p=0.024). Left atrial longitudinal strain was significantly higher in group 1 than
in group 2 (34.48±9.73 to 26.27±7.41, p=0.019). There were no significant differences between other echocardiographic parameters.
CONCLUSION: Our results suggest that left atrial longitudinal strain is associated with stroke severity during admission in patients with
acute ischemic stroke. Left atrial longitudinal strain is an indicator of left atrial myocardial function.
KEYWORDS: Atrial function. Heart atria. Echocardiography. Stroke.

INTRODUCTION

Echocardiography is most commonly used for the assessment of cardiovascular functions in acute ischemic stroke
(AIS) patients. Few authors have demonstrated that left atrial
enlargement (LAE) is independently associated with new neurological events in patients with first-ever AIS. Assessment of
left atrial (LA) function is important in acute stroke patients5,6.
Two-dimensional (2D) speckle-tracking echocardiography
(STE) allows for the assessment of global and local myocardial
tissue function7. It calculates the regional ratio of myocardial
tissue deformation. This novel echocardiographic technique
evaluates the left ventricular (LV) myocardium and tissue.

Acute stroke is an important cause of morbidity and mortal1,2
ity . Cardiovascular complications are common after an acute
stroke3. Increasing sympathetic activation leads to myocardial injury.
Neurogenic stress cardiomyopathy (NSC) is a condition of acute
left ventricular systolic dysfunction caused by acute neurological
diseases, such as acute ischemic or hemorrhagic stroke, cranial
trauma, intracranial hemorrhage, and epilepsy4. However, there is
no significant obstruction of the coronary arteries in patients with
NSC. Acute systolic heart failure caused by NSC is an important
cause of lethal ventricular dysrhythmia and mortality4.
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Two-dimensional speckle-tracking analysis

However, this technique has seldom evaluated the tissue function and the atrial myocardium8.
In our study, we aimed to investigate the association
between the tissue function and the atrial myocardium assessed
by 2D-STE and National Institutes of Health Stroke Scale
(NIHSS) score in AIS patients.

Strain analysis was carried out by a skilled investigator who
was blinded to the clinical parameters, using the latest commercially available 2D wall motion tracking software (Philips
Healthcare Systems). For speckle-tracking analysis, apical fourand two-chamber view images were obtained using conventional 2D grayscale echocardiography, at end-inspiration with
a stable ECG logger. Particular attention was paid to obtain
an adequate grayscale image, allowing a reliable delineation
of the myocardial tissue and the extracardiac structures. The
average recording of three consecutive heart cycles was taken.
The frame rate was set between 60 and 80 frames per second.
These settings are recommended to combine temporal resolution with adequate spatial definition and to enhance the feasibility of the frame-to-frame tracking technique7.
To evaluate LA myocardial tissue function, LA endocardium
was manually traced when the left atrium was at its maximum
volume, just before mitral valve opening, as recognized in the
apical four-chamber and two-chamber views. The LA basal septal, basal lateral and apical myocardial borders were manually
traced, followed by automatic tracing of the LA endocardial
and epicardial borders. This described an area of interest composed of six segments. Longitudinal strain curves were generated by the software for each atrial segment after analysis of
segmental tracking quality and manual adjustment of the area
of interest. LA longitudinal speckle tracking was calculated in
six segments of the atrium (Figure 1)8. Pathan et al.10 found a
normal reference range of 39% for left atrial longitudinal strain
(LALS) (38–41%).

METHODS
Study participants and design
Patient selection
We prospectively studied 97 consecutive patients (males,
42; females, 55; mean age, 65±16 years; range 41–80 years)
within ≤24 hours from the onset of AIS symptoms admitted to
the neurology care unit, between October 2016 and December
2017. Seventeen patients were excluded. The patients’ demographic and baseline clinical characteristics, including the
severity assessment of neurological deficit with NIHSS upon
admission to the neurology care unit, were recorded. Patients
with a well-defined time of symptom onset of acute ischemic
stroke were included in this study. Baseline stroke severity was
evaluated using the NIHSS score9.
All patients underwent immediate computed tomography
after being admitted to the emergency care unit. Troponin
values were calculated, and an electrocardiogram (ECG)
was recorded after admission to the neurology intensive care
unit. Echocardiography was performed within the first 48
hours after admission. The study was certified by our hospital’s Ethics Committee. Informed consent was obtained
from all patients.

Definition of Stroke
and Assessment of Stroke Severity
The updated definition of stroke in the American Heart
Association/American Stroke Association guidelines states
that ischemic stroke is diagnosed based on the combination
of symptoms and/or signs of typical neurological dysfunction
and imaging that is proof of cerebral infarction11.
The NIHSS is a simple, valid, and reliable systematic assessment tool that measures acute stroke–related neurological deficit12. The higher the NIHSS score, the higher the impairment of
a stroke patient. There are five stroke severity groups: NIHSS=0
(no stroke), NIHSS=1–4 (minor stroke), NIHSS=5–15 (moderate stroke), NIHSS=16–20 (moderate to severe stroke), and
NIHSS=21–42 (severe stroke). A baseline NIHSS score >16
indicates a strong probability of patient disability and death12.
Patients were categorized into two groups according to severity: group 1, composed of patients with non-severe stroke
(NIHSS<16; n=58); group 2, composed of patients with severe
stroke (NIHSS≥16; n=22).

Echocardiographic examination
All patients underwent detailed 2D transthoracic echocardiographic study at rest according to the echocardiographic recommendation9, using a Philips EPIQ 7C ultrasound system (Philips Healthcare, Andover, MA, USA)
coupled with a multifrequency transducer (3–8 MHz)
and tissue harmonic imaging ability. A single-lead ECG
was placed permanently during the study, and 2D echocardiographic images of the LA and LV were acquired in
the apical four-chamber and two-chamber view at end-inspiration. The frame rate was adjusted between 60 and 80
frames per second. At least three successive cardiac cycles
of 2D echocardiographic images in the apical four-chamber and two-chamber view were stored in order to choose
the images with the best quality for off-line speckle-tracking analysis 8.
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Cerebral Infarction Volume Measurements

using the Region Grow in the Volume Edit module, with manual removal of artifacts when necessary. The total volume was
reported in milliliters.

A neurolog computed the “cerebral infarction volume”
in each patient by using Analyze 12.0, a software package for
biomedical imaging analysis (Biomedical Imaging Resource,
New York, NY, USA). The regions of interest were segmented

Statistical analysis
Statistical analysis was conducted with the SPSS statistical
package (version 12.0; SPSS Inc., Chicago, IL, USA). All baseline
parameters were analyzed. Continuous variables were expressed
as mean ± SD; and categorical variables were expressed as percentage rates. Intraobserver variability was calculated as the absolute difference between the two measurements as a percentage of
their mean. The Mann-Whitney U test and the Chi-square test
were used appropriately for comparing data. P-values of < 0.05
were considered as statistically significant. Pearson’s correlation
was used to determine the association between LA 2D-STE and
other echocardiographic parameters. The Pearson’s or Spearman’s
correlation was used for assessing correlations between variables.

RESULTS
AVC: aortic valve closure.

Baseline characteristics

Figure 1. Example of echo-derived left atrial strain using
speckle tracking. Regional strains are denoted by the colored
lines, longitudinal strain by the white dotted line.

The patients’ baseline characteristics are summarized in
Table 1. Clinical characteristics of groups were similar with

Table 1. Patients’ clinical characteristics.
Group 1
(NIHSS score <16) n=58

Group 2
(NIHSS score ≥l6) n=22

p-value

65.4±12.7

69.8±17.7

0.619

Gender (F/M), n

32/26

13/9

0.718

Hypertension, (n%)

28 (48)

13 (59)

0.062

SBP (mmHg)

143.5±15.2

159.8±18.5

0.043

DBP (mmHg)

76.4±8.6

84.3±12.7

0.048

Heart Rate (bpm)

Age (years)

92.3±14.7

115±16.5

0.027

Diabetes Mellitus, (n%)

14 (24)

6 (29)

0.091

Smoking, (n%)

7 (12)

4 (16)

0.076

Dyslipidemia, (n%)

9 (15)

8 (36)

0.043

Infarct volume (mL)

16 mL±2.3

44 mL±4.1

0.034

6.143

14.705

0.037

HbA1c (%)

6.24±1.43

9.56±1.53

0.009

Glucose (mg/dL)

143.5±37.4

192.7±48.5

0.026

1.3±0.4

1.8±0.6

0.023

LDL cholesterol (mg/dL)

103.3±27.1

128.4±39.5

0.008

HDL cholesterol (mg/dL)

42.1±12.3

39.4±10

0.384

Troponin (ng/L)

Creatinine (mg/dL)

NIHSS: National Institutes of Health Stroke Scale. F: Female. M: Male. SBP: Systolic Blood Pressure. DBP: Diastolic Blood Pressure. LDL: Low Density
Lipoprotein. HDL: High Density Lipoprotein.
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DISCUSSION

respect to age, gender, hypertension, diabetes, and smoking (p
> 0.05). Systolic blood pressure (BP), diastolic BP, heart rate,
dyslipidemia, infarction volume, glucose, creatinine, and troponin levels in group 2 were significantly higher than group 1
(p < 0.05). Serum hemoglobin HbA1c and low-density lipoprotein (LDL) cholesterol levels were significantly higher in
group 2 than group 1 (p < 0.05).

Ischemic stroke and heart failure are important causes of
morbidity and mortality. Heart failure is associated with an
increased risk of ischemic stroke13. LV dysfunction occurs frequently after cerebrovascular events14. LVEF is a beneficial
marker of systolic function; however, it was not detected in early
LV systolic dysfunction. Global longitudinal strain (GLS) is an
indicator of myocardial deformation, which is different from
LVEF. GLS can detect early myocardial dysfunction despite
the preserved LVEF15.
LV longitudinal strain is an important parameter of LA
myocardial function. LV function has an effect on the systolic

Echocardiographic findings
Echocardiographic findings are summarized in Table 2. LV
wall thickness and E/e’ values were significantly higher in group
2 than in group 1 (p < 0.05). The absolute value of LALS and
LVEF were significantly higher in group 1, with lower NIHSS
scores, than in group 2, with higher NIHSS scores. Around 10
patients (12%) were randomly assigned to assess intraobserver
variability and it was calculated as 3.8%.
Correlation analysis was performed to investigate the relationship between the NIHSS score and echocardiographic
parameters. A negative correlation was found between the
NIHSS score and LVEF and the absolute value of the LALS.
There was a positive correlation between the absolute value of
the NIHSS score and age, heart rate, and E/e’ (Table 3). Logistic
regression analysis was performed to identify the potential predictors for stroke severity. Results of the multivariate analysis
revealed age, LVEF, and LALS as powerful predictors of severe
ischemic stroke (Table 4).

Table 3. Correlation between the National Institutes of
Health Stroke Scale score and clinical parameters in acute
ischemic stroke patients.
Pearson’s correlation
coefficient (r value)

p-value

LALS

-0.573

0.026

LVEF

-0.314

0.038

E/e’

0.217

0.026

Age

0.320

0.042

Heart rate

0.419

0.023

Parameters

LALS: Left atrial longitudinal strain. LVEF: Left ventricular ejection fraction.

Table 2. Patients’ echocardiographic parameters.
Group 1
(NIHSS score<16) n=58

Group 2
(NIHSS score≥l6) n=22

p-value

LV septal thickness, mm

11.2±1.8

12.7±1.7

0.027

LVDd (mm)

51.2±6.3

54.6±6.8

0.348

LV posterior Wall thickness, mm

10.8±1.5

11.9±1.6

0.034

LVSs (mm)

40.5±4.2

43.2±5.8

0.241

LVEDV (mL)

86.0±17.7

95.4±24.3

0.192

LVESV (mL)

41.1±12.4

44.7±14.2

0.246

LAD (mm)

39.5±4.3

42.4±4.6

0.624

RAD (mm)

32.6±3.4

34.7±3.7

0.590

RVDd (mm)

28.1±2.5

30.7±2.8

0.369

LVEF (%)

59.2±5.6

51.4±6.3

0.024

LALS (%)

34.48±9.73

26.27±7.41

0.019

LV GLS (%)

-1.4±2.2

-15.9±2.7

0.003

E/e’

8.7±2.9

10.4±3.6

0.017

NIHSS: National Institutes of Health Stroke Scale. LV: Left Ventricle. LVDd: Left ventricular diastolic diameter. LVSs: Left ventricular systolic diameter.
LVEDV: Left ventricular end-diastolic volume. LVESV: Left ventricular end-systolic volume. LAD: Left atrial diameter. RAD: Right atrial diameter. RVDd: Right
ventricular diastolic diameter. LVEF: Left ventricular ejection fraction. LALS: Left atrial longitudinal strain. LV GLS: Left ventricular global longitudinal strain.
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significantly increased in patients with higher NIHSS scores.
Hendrix et al24. found that history of diabetes mellitus was an
important predictor of stroke severity.
Regardless of the previous cardiovascular situation, an early
period of stroke prominently affects systemic BP, heart rate,
LV function, and biochemical parameters (glucose, troponin,
and creatinine)14. Our study showed that troponin values were
significantly higher in severe ischemic stroke patients. Chang
et al.25 observed that cardiac biomarkers, especially serum troponin levels, were related with acute large-vessel occlusion in
ischemic stroke patients. Lindsberg et al. observed elevated
blood glucose was frequent in the early period of the stroke26.
Blood glucose levels were significantly higher in severe stroke
patients during admission in our study. Also, E/é’ value was
significantly higher in severe stroke patients. Ryu et al.27 suggested that E/e’ ratios were related with acute arterial occlusion in AF-associated stroke and may play an important role
in recognizing patients at high risk of severe stroke. Our study
showed that creatinine levels were significantly higher in severe
stroke patients. Mostofsky et al.28 demonstrated that underlying
risk factors for cardiovascular diseases, including age, diabetes
mellitus, hypertension, and left ventricular hypertrophy, may
represent an important vascular pathogenesis resulting from
impaired renal clearance. Renal function is a very important
predictor of survival in AIS patients.

Table 4. Multivariate logistic regression analysis between the
National Institutes of Health Stroke scale score and clinical
parameters in acute ischemic stroke patients.
Parameters

OR

95%CI

p-value

LALS

0.571

0.289–0.752

0.042

LVEF

0.835

0.770–0.920

0.025

Age

1.218

1.090–1.465

0.030

Heart rate

1.130

0.972–1.223

0.453

OR: Odds ratio. LALS: Left atrial longitudinal strain. LVEF: Left ventricular
ejection fraction.

descent of the mitral plane16. As a result, an impaired LV longitudinal strain causes a low LA longitudinal strain. The evaluation of LV longitudinal strain is an indirect calculation of
LA myocardial function and compliance17.
Both atrial fibrillation (AF) and cardiovascular risk
factors have been related with abnormalities of LA myocardial mechanical function 18. The occurrence of strain
imaging allows a sensitive evaluation of myocardial deformation, involving the analysis of LA myocardial function19.
Impaired LA myocardial speckle tracking has been defined
in patients with arterial hypertension and/or diabetes mellitus, but with normal LA diameter20. The Atherosclerosis
Risk in Communities (ARIC) study demonstrated that LA
size is an important predictor of cardiovascular death, morbidity, and mortality21.
LA myocardial STE is a beneficial marker for assessment of
LA myocardial function. Very little is known about the association between AIS severity and LA myocardial function. Our
study is the first-ever to assess LA function using 2D-STE in
the early period of AIS. The novel and most important finding
is that even mildly impaired LA function was detected with
2D-STE after AIS. We found that the absolute value of LALS
was significantly higher in patients with lower NIHSS scores.
Lower LALS is reportedly associated with hypertension, LV
hypertrophy, and diabetes mellitus22. We found that BP at admission is significantly higher in severe ischemic stroke patients.
However, Bonardo et al.23 found that young patients with AIS
and large infarction volume did not show high blood pressure
at admission. We found that LDL cholesterol and HbA1c were

CONCLUSIONS
The results of our study suggest that LALS is associated
with stroke severity in AIS patients upon admission. LALS can
evaluate LA myocardial function and stress in patients with
acute neurological diseases. LALS can detect early atrial myocardial dysfunction. Therefore, this study suggests that LALS
can detect early LA myocardial dysfunction in AIS patients.
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Prevalence of premalignant and malignant skin
lesions in oculocutaneous albinism patients
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SUMMARY
OBJECTIVE: Oculocutaneous albinism describes a group of pigmentary disorders that lead to skin sensitivity and predisposition to skin malignances.
Aims: To analyze clinical and epidemiological data in oculocutaneous albinism patients and to determine the prevalence of malignant
skin lesions, assessing possible risk factors for skin cancer.
METHODS: Cross-sectional study evaluating epidemiological data, habits of sun exposure and sun protection, and clinical examination
of albino patients followed in a reference dermatology outpatient clinic in Brasil. Our primary outcome was the occurrence of malignant
skin lesions in biopsied tissues.
RESULTS: Of 74 patients analyzed, 11 (15%) had one or more suspicious lesions and were biopsied, of which 8 (72.7%) patients presented
with basal cell carcinomas, 7 (63.3%) presented with squamous cell carcinoma, and 1 (9%) presented with melanoma. Moreover, 32(43%)
patients presented with actinic keratosis. Age, female gender, previous history of sunburn, history of malignant lesions and history of
sun exposure without photoprotection were associated with the presence of malignant lesions.
Limitations: Unicentric, non-aleatory sample.
CONCLUSIONS: There was a high prevalence of malignant and pre-malignant lesions in this population. Some potentially modifiable
risk factors were associated with the occurrence of malignant skin lesions.
KEYWORDS: Albinism. Epidemiology. Skin neoplasms. Albinism, oculocutaneous. Pigmentation disorders.

INTRODUCTION

Due to pigmentary alterations, OCA patients may be
more prone to increased morbidity and mortality related to
the development of premalignant and malignant skin lesions,
even at young ages8. Despite the global distribution, data
on the prevalence and risk factors for malignant lesions in
this population are scarce in the literature, especially in the
Brazilian population6,9-12.
The aim of the present study was to analyze the clinical
and epidemiological data and to determine the prevalence of
malignant and pre-malignant skin lesions in OCA patients.
Additionally, we sought to identify potential risk factors associated with skin cancer in this population.

Albinism is a generic term used to describe a heterogeneous
group of inherited autosomal recessive disorders characterized
by changes in melanin biosynthesis causing absence or reduction
in the pigmentation of the skin, hair, and/or eyes1-4. Albinism
is caused by mutations in different genes1-4 and is classified as
oculocutaneous albinism (OCA), when it affects the skin, hair
and eyes, or ocular albinism (OA), when the phenotype is primarily restricted to the eyes and optical system5. Albinism affects
all ethnic groups, with an estimated global prevalence of 1:
17,000 live births6. However, the prevalence varies widely in
the world, with a major impact on the African continent6,7.
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METHODS

photoprotection (57 patients, 77%). Moreover, 28 (41%)
patients reported previous history of skin malignancies or premalignant lesions. In contrast, 50 patients (68%) reported current

This study was conducted in the outpatient clinic for OCA
patients in the Dermatology department of an academic center,
Hospital Professor Edgar Santos, of Universidade Federal da
Bahia (HUPES-UFBA), in Salvador, Bahia, Brasil. Data were
collected from March 2016 to June 2017. The outpatient
clinic is a referral center for albinism patients in the state of
Bahia since 2013 and agreements have been made with associations of albinism patients to increase referral and adherence to the clinic.
This is a cross-sectional, observational, and unicentric study.
All OCA patients who were followed at the dermatology outpatient clinic in the study period and that gave informed consent were included, with no age restriction.
All patients were submitted to a questionnaire and total
body skin examination. Demographic and epidemiological
data and habits of sun exposure and adherence to photoprotection were recorded. In addition, previous history of sunburn and previous history of pre-malignant or malignant
lesions were also collected. Total body skin examination also
included dermoscopic examination and was performed by the
same investigator (ANR). Additionally, patients with suspicious
malignant skin lesions were submitted to cutaneous biopsy for
histopathological study. Skin lesions with suspected actinic
keratosis were diagnosed clinically and were not submitted to
biopsy. Dermoscopy findings during the clinical exam have
been reported elsewhere12.
Categorical variables were described as proportions.
Continuous variables were described as mean ± standard
deviation or median (interquartile range), as appropriate.
Proportions were compared using the χ2 test. Continuous variables were compared with the Student’s t-test or the MannWhitney U-test, as appropriate.
Statistical analysis was performed with SPSS version 21.0
(SPSS Inc., USA). A p-value of less than 0.05 was considered
as statistically significant.
This study was approved by the research ethics committee
of the HUPES-UFBA. Participants in the study agreed to participate in the study and signed the informed consent form.

Table 1. Characteristics of the patients (n=74).
Characteristics
Female gender, N (%)

39 (52.7)

Age, mean ± SD

22±18

Family income inferior to 2 minimum
wages, N (%)

68 (95.8)

Alcohol consumption, N (%)

15 (20.3)

Smoking, N (%)

0 (0)

Parents with OCA, N (%)

3 (4.2)

Other relatives with OCA, N (%)

42 (56.8)

Current sun exposure, N (%)

16 (21.6)

History of sunburn, N (%)

61 (82.4)

Previous sun exposure without
photoprotection, N (%)

57 (77.0)

Frequency of use of sunscreen, N (%)
Do not use

14 (18.9)

Rarely use

4 (5.4)

1–3 days per week

2 (2.7)

4–6 days per week

4 (5.4)

Daily use

50 (67.6)

Use of mechanical photoprotection, N (%)
Long sleeve clothes

48 (64.9)

Sun umbrella

50 (67.6)

Hat

47 (63.5)

Reasons for non-utilization of photoprotection
measures, N (%)
Cost

54 (73.0)

Cosmetics

18 (24.3)

Heat

32 (43.2)

Aesthetics

11 (14.9)

First consultation with dermatologist, N (%)

RESULTS
During the study period, 74 patients with OCA were evaluated. Mean age was 22±18 years, ranging from 1 to 67 years.
There were 39 women (53%) (Table 1). Although 42 (57%)
of the patients reported having other relatives with albinism,
only 3 (4%) reported having albino parents.
Most patients reported previous history of sunburn
(61 patients, 82%) or previous sun exposure without

11 (15.3)

Previous history of malignant or
premalignant skin lesions, N (%)

28 (40.6)

Actinic keratosis, N (%)

27 (36.5)

BCC, N (%)

10 (13.5)

SCC, N (%)

2 (2.7)

Melanoma, N (%)

1 (1.4)

Previous lesion with unknown histology,
N (%)

4 (5.4)

OCA: oculocutaneous albinism. BCC: basal cell carcinoma. SCC: squamous
cell carcinoma.
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use of sunscreen cream daily and about 60% reported current
mechanical photoprotection (Table 1). The main related reason
of non-use of photoprotection was the high cost of sunscreens,
as reported by 54 (73%) patients. On clinical examination, 69
(93%) patients presented with one or more benign lesions, as
described in Table 2A.
Premalignant or malignant skin lesions were found in 32/74
(43%) patients (Table 2B). Nineteen (59%) patients presented
only with lesions with suspicion for actinic keratoses, which were
diagnosed on clinical examination and were not submitted to
biopsy. Thirteen (40.6%) patients had one or more suspicious
malignant lesions on physical examination and 11/13 (84.6%)
of these had a biopsy done. As each of the 11 patients could
have had more than one lesion biopsied, a total of 29 lesions
were biopsied. Of the biopsied lesions, 15 (51%) resulted in
basal cell carcinomas (BCC), 9 (31%) resulted in squamous
cell carcinomas (SCC), 1 (3%) resulted in a melanoma in situ,
1 (3%) was an undifferentiated epithelioid neoplasia, and 3
(10%) resulted in actinic keratoses. The distribution of the 29
biopsied lesions according to their site in the body is depicted
in Table 3. Most lesions were in the trunk (62%), followed by
limbs (20%), and head or neck (17%).

Some characteristics were associated with an increased prevalence of pre-malignant or malignant skin lesions on clinical
examination. Female gender [OR (95%CI)= 4.1 (1.5–11.2),
p=0.004], no previous use of regular photoprotection [OR
(95%CI)= 8.3(1.7–39.9), p=0.003], and prior history of premalignant lesions or skin cancer [OR (95%CI)= 52.5 (11.9–
230.6), p<0.001] were associated with an increased prevalence
of pre-malignant or malignant lesions. Additionally, among
patients with and without prior history of sunburn, 32 (52%)
and 0 (0%) had pre-malignant or malignant lesions, respectively, p=0.001. Moreover, patients with pre-malignant or
malignant lesions were older, with a mean age of 38±15 years,
while patients without pre-malignant or malignant lesions were
younger, with a mean age of 10±9 years, p=0.001.

DISCUSSION
In this study, we observed a high prevalence of malignant and
pre-malignant lesions in OCA patients. In addition, some sun
exposure and photoprotection habits were associated with a
higher prevalence of malignant or pre-malignant skin lesions.
Furthermore, some potentially modifiable barriers to adherence to the use of photoprotection measures were found, which
could possibly be addressed by healthcare policies.
Actinic keratosis was the most frequent lesion among
malignant and pre-malignant lesions, with a prevalence of
43%. This high prevalence is demonstrated in other studies.
For instance, in a population of 164 OCA patients in Tanzania,
a prevalence of 42% of actinic keratosis was found, reaching
100% in those with more than 30 years of age13. However, even

Table 2. Patients with skin lesions on clinical examination.
Each patient may have presented with more than one lesion.
A= Patients with benign skin lesions on clinical examination
(n=69). B= Patients with pre-malignant and malignant lesions
(n=32). Diagnoses were made with biopsy of suspected lesions
(basal cell carcinoma, squamous cell carcinoma, melanoma
and others) or clinical exam (actinic keratoses).
A. Benign lesions (N=69)

N (%)

Elastosis

48 (64.9)

Melanocytic nevi

38 (51.4)

Distribution of skin lesions

N (%)

Solar melanosis (solar lentigo)

22 (29.7)

Lesions in the trunk

18 (62)

Actinic cheilitis

19 (25.7)

BCC

13 (72)

Glandular cheilitis

15 (20.3)

SCC

3 (16.6)

Table 3. Distribution of the 29 biopsied skin lesions.

Seborrheic keratosis

5 (6.8)

Melanoma

1 (5)

Lentigo simplex

2 (2.7)

Actinic keratosis

1 (5)

Ephelides

1 (1.4)

Lesions in the limbs

6 (20)

B. Pre-malignant or malignant
lesions (N=32)

N (%)

Basal cell carcinomas (BCC)

8 (10.8)

Squamous cell carcinomas (SCC)

7 (9.5)

Melanoma

1 (1.4)

Undifferentiated epithelioid neoplasia

1 (1.4)

Actinic keratosis

SCC
Actinic keratosis

2 (33.3)

Undifferentiated epithelioid neoplasia

1 (16.6)

Lesions in the head or neck

32 (43.2)

3 (50)

5 (17)

BCC

2 (40)

SCC

3 (60)

BCC: basal cell carcinoma. SCC: squamous cell carcinoma.
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in the population without OCA, the prevalence of actinic
keratosis can be high, ranging from 15–23% in the United
Kingdom, reaching 40–60% in the population over 40 years of
age in Australia, the country with the highest number of cases
of skin cancer in the world and where the ultraviolet radiation
rates are also high14,15. As such, the study design, which lacks
a control group, prevents conclusions on the role of albinism
as a risk factor for such skin lesions.
In our data, the prevalence of BCC was higher than that of
SCC. This finding goes against previous data showing SCC as the
most common subtype of skin cancer in OCA patients3,5,8,13,16,17.
Only one previous study, also conducted in Brasil and evaluating
biopsy results, showed a higher prevalence of BCC compared
to SCC, however the difference between the prevalence of the
subtypes of skin cancer was of only 3%, with a prevalence of
37% for BCC and of 34% for SCC10. In our study, the difference was greater, as the prevalence of BCC was 51% compared
with 31% for SCC. This discrepancy could be explained by
the fact that our patients are accompanied regularly and 85%
of the patients had more than one consultation, so the lesions
may be diagnosed and treated in early phases. For example, the
actinic keratoses could have been treated before transformation to SCC. Moreover, most of those studies were based in
histological reviews of excised biopsies, which could lead to an
overestimation of SCC in relation to BCC of slow growth5,17, as
previous discussed by Kiprono et al.8. An alternative hypothesis
is that those differences may be due to chance, as most OCA
studies have small sample sizes.
We found only one patient with malignant melanoma and
another patient reporting previous melanoma, despite the presence of nevi in 51.4% of the patients. Those findings may be
due to the overall young age of our population, but are also
corroborated by the literature, since melanoma in OCA is rarely
described in albino patients18,19.
In our study, we found the trunk to be the commonest site
of cancer, followed by the limbs and head/neck. In contrast,
in the literature, the most usual site for skin cancers in OCA
patients was head and neck followed by trunk and limbs5,8,17.
One possible explanation is that, as Brasil is a tropical country, with median temperatures near 30°C, even in the winter, OCA patients may be exposed to sunlight with the trunk
uncovered. This is supported by the fact that 57 (77%) of the
participants referred previous sun exposure without protection. Another hypothesis is that the use of sunscreen may be
more usual on the face, which can lead to the neglect of the
trunk and members20.
Age, previous sun exposure without photoprotection,
previous history of malignant or premalignant lesions and

previous sunburn were associated with a higher prevalence
of current pre-malignant or malignant lesions. These characteristics are well-described risk factors for the appearance of
malignant or pre-malignant skin lesions in the general population5,16,21. In addition, in the present study, female gender was associated with a higher prevalence of pre-malignant
and malignant lesions. Although it cannot be completely
ruled out that these findings are due to chance, it is possible that women are more concerned about skin lesions and
seek health services earlier, a fact already described in other
healthcare situations22.
We observed a great variation in photoprotection habits,
with 50 (67.8%) participants using daily photoprotection
measures, although almost 20% did not use any measures.
Among the reasons to non-adhesion to photoprotection
measures, lack of money to buy sunscreens was the most frequently described, being cited by 73% of the participants,
which can be explained by the low socioeconomic status of
the studied population. This information suggests that socioeconomic status may influence the process of preventing the
development of skin lesions in this more susceptible population. This lower adherence to photoprotection habits, when
compared to what has been shown in the literature, in which
adherence may reach 95%, can be explained by the fact that,
during the study period, sunscreens were not being freely distributed to the patients, which may have limited the access
to this photoprotection measure23.
This study has several strengths. This is one of the few studies evaluating skin cancer in albinism patients and one of the
few carried out in Brasil. In addition, we were able to cover
many albinism patients, with high data completeness and it
was possible to describe in detail the lesions found in those
patients. Moreover, despite the cross-sectional nature of the
study, it was possible to describe some putative risk factors for
skin cancer in albinos and to elaborate hypotheses that can be
tested in the future.
However, the study has limitations. This is a convenience
sample study, which may limit the interpretation of the findings, although our results may be generalizable to sites with
similar contexts. Specifically, the prevalence presented in this
study may be interpreted in the context of the relatively young
age of the population studied, considering such prevalence may
increase with older age. However, despite the young age of
our sample, we have found a high prevalence of malignant or
premalignant skin lesions, which harbors the hypothesis that
albino patients may benefit from increased surveillance of skin
lesions, even in younger ages. Due to the observational design,
we only biopsied suspected lesions (and not all lesions found

80
Rev Assoc Med Bras 2021;67(1):77-82

Ramos, A. N. et al.

ACKNOWLEDGMENTS

in the clinical examination), which may have influenced the
final diagnosis. Moreover, because of the cross-sectional design
of the study, it is not possible to make causal statements about
the associations found, nor to rule out the presence of confounding factors, although it was possible to evaluate some
relevant information about the characteristics and habits of
this specific population.

We would like to acknowledge Dr. Shirlei Moreira for the support in the implementation of the study. We also would like
to acknowledge Associacão das Pessoas com Albinismo na Bahia
(APALBA ) for their constant support for albino patients in
Bahia, Brasil.

AUTHORS’ CONTRIBUTIONS

CONCLUSIONS

ANR: Conceptualization, Data Curation, Formal Analysis,
Writing – Original Draft, Writing – Review & Editing. JGRR:
Methodology, Formal Analysis, Writing – Original Draft,
Writing – Review & Editing. JDF: Methodology, Formal
Analysis, Writing – Original Draft, Writing – Review & Editing.

In our study, we found a high prevalence of malignant and
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SUMMARY
OBJECTIVE: To determine the cutoff point of the Clinical-Functional Vulnerability Index-20 to detect poor quality of life in the elderly
in Primary Health Care.
METHODS: This cross-sectional study was carried out in Primary Health Care units of Ceilândia (DF, Brasil) between September 2019
and January 2020. Four hundred and fifty-eight individuals were included in the study and answered the Clinical-Functional Vulnerability
Index-20 (IVCF-20) and the World Health Organization Quality of Life – WHOQOL-BREF (validated to access quality of life) instruments.
Based on the WHOQOL-BREF answers, three subgroups were created: poor, good and undetermined quality of life. The receiver operating
characteristic curve (using Youden index) showed the IVCF-20 cutoff point to detect poor quality of life (in individuals with good quality
of life as the Control Group), and therefore diagnostic tests were performed.
RESULTS: The IVCF-20 cutoff point to detect poor quality of life was ≥11. The area under the receiver operating characteristic curve was
0.97 (95%CI 0.95–0.98). The IVCF-20 diagnostic tests showed good sensitivity (88.1%) and specificity (84.9%).
CONCLUSIONS: The IVCF-20 ≥11 detected poor quality of life adequately in the elderly in Primary Health Care. These data suggest
that elderly individuals with IVCF ≥11 should attend appointments more often in Primary Health Care or geriatrics collaborative care,
considering the impact that quality of life can have on the elderly population’s mortality.
KEYWORDS: Frail elderly. Health Services for the Aged. Frailty. Primary Health Care. Quality of Life.

INTRODUCTION

Consequently, it is a subjective term, involving aspects related
to beliefs, physical, psychological, social, and environmental
aspects. Thus, it is difficult to measure QOL3.
In addition, it is known that QOL in elderly individuals
also works as an independent predictor for unfavorable clinical
outcomes, morbidity, and mortality4,5. Accordingly, concerns
with QOL of the elderly become an important component
when planning actions within a health care system.
However, QOL is usually assessed by specific instruments, such as the World Health Organization Quality of Life
(WHOQOL-BREF)6. This instrument is not so practical to be

The progressive increase in the number of elderly individuals
has a major impact on public health services due to the higher
prevalence of chronic-degenerative diseases and functional disabilities1,2. Consequently, it is fundamental to try maintaining
the functional independence and quality of life (QOL) of these
elderly individuals for as long as possible.
Regarding the QOL, the World Health Organization defines
it as: “an individual’s perception of their position in life in the
context of the culture and value systems in which they live and
in relation to their goals, expectations, standards and concerns”3.
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applied in the daily life in the Primary Health Care (PHC) service, due to the time necessary for its application, when compared to the time available for the appointments7. Hence, the
use of more practical questionnaires for QOL screening is an
interesting proposal to be researched in the PHC8.
In this context, the Clinical-Functional Vulnerability Index20 (IVCF-20, Índice de Vulnerabilidade Clínico-Funcional)
may play a role in QOL screening for the elderly in PHC.
This instrument was created and validated in Brasil to screen
health vulnerability in the elderly treated in PHC units and
can be easily applied by different professionals of the PHC
teams9. Older adults with IVCF-20 <7 are considered robust
older adults; with IVCF-20 between 7 and 14, pre-vulnerable;
and with IVCF-20 ≥15, vulnerable9-12.
Thus, the aim of the present study was to determine the
cutoff point for IVCF-20 as a screening test for poor QOL in
elderly individuals treated in PHC.

Health vulnerability was assessed by applying the IVCF20, which is validated for use in the elderly treated in PHC9-12.
The questionnaire consists of 20 questions divided into eight
sections: age, self-perceived health, functional status, cognition,
mood, mobility, communication, and comorbidities. Thus, the
calculation of the score is easily performed and has a maximum
value of 40 points. Elderly individuals with IVCF-20 ≥7 points
are considered pre-vulnerable9-12.
The WHOQOL-BREF was used to assess QOL. This
questionnaire consists of 26 questions, two of which are general ones, whereas the others cover physical, psychological,
social relations and the environmental domains. It is worth
recalling that the WHOQOL-BREF was previously validated
for Brazilian Portuguese, and previously used to assess QOL for
the elderly treated in PHC6,8,14. However, the calculation of the
WHOQOL-BREF value is more complex and requires the use
of a specific computer program, making it difficult to use it in
the daily routine in PHC.
First, the elderly considered as the group with poor QOL
(poor QOL) were those who answered “poor” or “very poor”
AND “dissatisfied” or “very dissatisfied” to questions 1 and 2
of the WHOQOL-BREF, in accordance with similar PHC
studies8,14. The group considered to have good QOL (good
QOL) consisted of elderly people who answered “good” or
“very good” AND “satisfied” or “very satisfied” in questions 1
and 2 of the WHOQOL-BREF8,14. The group with undetermined QOL (undetermined QOL) consisted of combinations
of answers in questions 1 and 2 that included them neither in
poor QOL nor good QOL8,14 groups.
After defining the groups, the receiver operating characteristic (ROC) curve was used with the Youden Index. Thus, the
IVCF-20 cutoff point was established for poor QOL detection (Case Group: poor QOL; Control Group: good QOL)8.
In addition, diagnostic tests (sensitivity and specificity) were
performed for the poor QOL group in relation to all patients
in the study (poor QOL + good QOL + undetermined QOL).
A test for poor QOL considered positive had an IVCF-20 score
≥ the cutoff point (obtained through the ROC curve); and a test
considered negative had the score < the cutoff point. These analyses were also carried out in the same way as other studies of
diagnostic tests on QOL in the elderly treated in PHC8,14.
The Shapiro-Wilk test was used to evaluate the data distribution normality. A value of p<0.05 was considered statistically
significant. The statistical package Stata version 15.1 (StataCorp
LP, College Station, Texas, United States) was used in all analyses.
The study was approved by the Research Ethics Committee
of Fundação de Ensino e Pesquisa em Ciências da Saúde under
protocol no. 3,497,208. The individuals who agreed to participate and satisfied the eligibility criteria signed the free and

METHODS
This is a cross-sectional study carried out in the PHC units of
Ceilândia, in the Federal District (Brasília, Brasil). Data were
collected from September 2019 to January 2020. In 2019,
the population of elderly individuals living in Ceilândia was
45,02213. Thus, considering a 5% margin of error, a 95%
confidence level, a 50% prevalence, and a 20% addition to
compensate for any losses, the calculated sample comprised
458 patients. This calculation is in accordance with previous
studies on QOL in elderly individuals in PHC14.
Additionally, considering that each Family Health Strategy
(FHS) team is responsible for treating the same number of people, patients were selected in each team in the same amount.
This division was previously described in a similar study methodology carried out in patients that received care in the PHC15.
The criterion for inclusion was older adults (60 years or
older) treated in the PHC units. Individuals with impaired cognitive capacity (defined as those with a score ≤9 at the MiniMental State Examination (MMSE)) were excluded, in addition to those who refused to participate in the study or who
did not sign the free and informed consent form. These criteria are in accordance with previously published studies on the
elderly in PHC8,14.
Two researchers previously trained to collect data for
this research interviewed elderly individuals who met the
eligibility criteria for this study. The questionnaire of sociodemographic and clinical data (age, gender, ethnicity, religiousness, schooling, marital status, income, in addition
to whether the person lived alone or not) was based on the
ELSI study questionnaire16.
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informed consent form. The study was developed according to
the Brazilian Principles of Ethics in Human Research.

90.8% considered religion to be very important; 74.9% had
insufficient income.
The results of the WHOQOL-BREF were: mean score
(standard deviation) was 60.1 (1.2) in the overall domain, 63
(0.6) in the physical domain, 60 (0.5) in the psychological
domain, 62.2 (0.6) in the social domain, and 52.7 (0.5) in the
environmental domain.
Regarding the QOL subgroups, poor QOL had 93 individuals; good QOL, 229; and undetermined QOL, 136. In the
IVCF-20 ROC curve, the cutoff point was ≥11 to detect poor
QOL and the area under the ROC curve was 0.97 (95%CI: 0.95–
0.98), as seen in Figure 1. The IVCF-20 diagnostic test (positive
for poor QOL when ≥11) showed good sensitivity (88.1%) and
specificity (84.9%), as seen in Table 2. Moreover, the sensitivity
and specificity values (for poor QOL) using the IVCF-20 values
≥7 and ≥15 (the cutoff points proposed by the authors of the
questionnaire for vulnerability detection) are shown in Table 2.

RESULTS
A total of 472 elderly individuals were invited to participate
in the study. However, two were excluded due to an MMSE
score ≤9 and 12 because they refused to participate in the study.
Thus, 458 elderly people were included, which is in agreement
with the sample calculation.
Tables 1 and 3 show the sociodemographic characteristics
of the sample (n=458). The following data are highlighted:
66.8% were women; 63.8% were of brown and black ethnicity;
Table 1. Sociodemographic and clinical characteristics of
458 patients treated in primary health care. Ceilândia, DF,
Brasil, 2019.
Sociodemographic and clinical characteristics
Age, median (IQR)

69 (64–74)

Female gender, n (%)

306 (66.8)

DISCUSSION
The main finding of this study was to show, for the first time,
that the IVCF-20 can be used to detect poor QOL in elderly
individuals in PHC. This instrument was originally validated
to screen health vulnerability in older adults in PHC, and
the description of its use to screen poor QOL in this scenario
is unprecedented. In addition, a score ≥11 at the IVCF-20 is
suggested for poor QOL detection.
Considering the purpose of screening for vulnerability, the
author of the IVCF-20 suggests that elderly individuals with
scores between 0 and 6 points should be considered robust,
while those with scores between 7 and 14 points should be at
risk of health vulnerability (pre-vulnerable), and those scoring
15 points or more should be considered vulnerable. In addition,
elderly individuals in the subgroup with a score ≥15 should
be referred to specialized geriatric outpatient care according
to Moraes et al.9.
However, we suggest that the elderly individuals with a score
≥11 on the IVCF-20 should be carefully evaluated either through
frequent assessments in PHC (including geriatrics collaborative
care) or even referral to specialized geriatric and gerontology
outpatient clinics. Our suggested approach is based not only
on health vulnerability, but also QOL impairment, which are
factors associated with adverse outcomes (e.g. institutionalization, hospitalizations, and death). It is noteworthy that the
evaluation of elderly individuals by Geriatrics and Gerontology
has already been discussed and suggested in studies related to
poor QOL detection in elderly individuals in PHC8.
In view of the need to optimize the use of health services,
especially in the Brazilian Unified Health System, we consider

Ethnicity, n (%)
Caucasian

165 (36)

Black

92 (20.1)

Mixed-race

200 (43.7)

Asian

1 (0.2)

Religion – very important, n (%)

416 (90.8)

Schooling in years, median (IQR)

5 (3–8)

Perception of insufficient income, n (%)

344 (74,9)

Married/Common-law marriage/Lives
with partner, n (%)

241 (52.6)

Lives alone, n (%)

79 (17.2)

MMSE, median (IQR)

22 (19–24)

IVCF-20, median (IQR)

7 (3–12)

IQR: interquartile; MMSE: mini-mental state examination; IVCF-20: clinicalfunctional vulnerability index-20.

Table 2. Results of the Clinical-Functional Vulnerability
Index-20 diagnostic tests with cutoff points ≥7, ≥11 and
≥15 to identify elderly individuals with poor quality of life.
Ceilândia, DF, Brasil, 2019.
IVCF-20
cutoff point

Sensitivity (%)
(95%CI)

Specificity (%)
(95%CI)

≥7

100 (96.1–100)

59.7 (54.5–64.8)

≥11

88.1 (79.8–93.9)

84.9 (80.8–85.4)

≥15

73.1 (62.9–81.7)

97.5% (95.3–98.8)

IVCF-20: clinical-functional vulnerability index-20; CI: confidence interval.
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that the cutoff ≥11 in IVCF-20 is a good option for referring the
elderly to be evaluated by geriatrics and gerontology (in a collaborative care or outpatient specialized clinic). This fact is based on
the finding that the score ≥11 shows the best association between
sensitivity and specificity (the Youden Index) for the screening
of elderly individuals with poor QOL. The score ≥15, on the
other hand, prioritizes greater specificity, to the detriment of less
sensitivity in the screening of such elderly individuals with poor
QOL. Thus, the IVCF-20 can have multiple roles, such as those
related to health vulnerability and QOL assessment.
Regarding the sociodemographic and clinical characterization of our sample, it was found to be similar to other studies. The characteristics of age, gender, schooling and the fact
of living alone were similar to a previous study8,14,17. The score
found in the WHOQOL-BREF domains were also similar to
those obtained in a previous study8,17. Hence, further studies
will likely have findings similar to those in the present study
regarding the role of the IVCF-20 in detecting poor QOL.
As a limitation of this study, we can mention its cross-sectional design. Thus, there is an association between health
vulnerability (as measured by the IVCF-20) and poor QOL,
but causality cannot be attributed herein. However, previous
studies used this cross-sectional design to determine the cutoff
point related to poor QOL8,14. Another possible limitation is
that, for the first time, an IVCF-20 cutoff point was suggested
to identify poor QOL, making it impossible to compare our

results with those from other studies. However, such limitation always occurs in studies with unprecedented findings or
approaches. Thus, the present study opens up new windows
for further external validation research.

Figure 1. Receiver operating characteristic curve comparing the
clinical-functional vulnerability index-20 and poor quality of life.

Table 3. Sociodemographic and clinical characteristics of 458 patients treated in primary health care according to clinicalfunctional vulnerability index-20 groups. Ceilândia, DF, Brasil, 2019.
IVCF-20

Sociodemographic and clinical characteristics

0–6

7–14

≥11

≥15

Age, median (IQR)

69 (64–72)

69 (65–75)

69 (64–75)

69 (63–74)

Female gender, n (%)

122 (55.9)

116 (71.2)

112 (81.8)

68 (88.3)

Caucasian

81 (37.2)

59 (36.2)

52 (38.0)

25 (32.5)

Black

43 (19.7)

34 (20.9)

29 (21.2)

15 (19.5)

Mixed-race

93 (42.7)

70 (42.9)

56 (40.9)

37 (48.0)

1 (0.4)

0 (0.0)

0 (0.0)

0 (0.0)

Religion – very important, n (%)

198 (90.8)

147 (90.2)

126 (92.0)

711 (92.2)

Schooling in years, median (IQR)

5 (3–8)

4 (3–8)

4 (2–8)

5 (1–8)

Perception of insufficient income, n (%)

151 (69.3)

128 (78.5)

117 (84.8)

65 (83.3)

Married/Common-law marriage/Lives with partner, n (%)

127 (58.3)

81 (49.7)

56 (40.9)

22 (42.9)

Lives alone, n (%)

40 (18.4)

28 (17.2)

27 (19.7)

11 (14.3)

22 (19–24)

21 (18–24)

22 (18–24)

21 (18–24)

3 (0–5)

9 (8–12)

15 (13–22)

21 (17–24)

Ethnicity, n (%)

Asian

MMSE, median (IQR)
IVCF-20, median (IQR)

IVCF-20: clinical-functional vulnerability index-20; IQR: interquartile range; MMSE: mini-mental state examination.
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CONCLUSIONS
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more often. However, further studies are required to validate
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The impact of visceral fat and levels of
vitamin D on coronary artery calcification
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,

SUMMARY
OBJECTIVE: To evaluated calcification of the coronary arteries and its association with visceral fat and 25-hydroxyvitamin D (25(OH)D)
serum levels.
METHODS: A cross sectional study involving 140 individuals without any previous diagnosis of cardiovascular disease. A biochemical
analysis of vitamin D serum levels was carried out, as well as computed tomography to measure coronary artery calcium score and
visceral adipose tissue.
RESULTS: The mean age of the individuals was 55.9 (±12.4). Coronary artery calcium was observed in 40.7% of the population.
Vitamin D presented median serum levels of 30.4 ng/ml (IQ24.5–39.1), with 14,1 and 33.7% of the individuals presenting deficiency
and insufficiency, respectively. In the univariate analysis, the calcium score was more prevalent in aged patients (p<0.01), in hypertensive
individuals (p<0.01), in diabetics (p=0.02), and in those with a higher concentration of VAT (p=0.02). In the adjusted analysis, it was
found that the highest concentration of VAT (OR: 4.0; 95%CI 1.4–11.7), hypertension (OR: 4.8; 95%CI 1.5–15.3), and age (OR: 10.4;
95%CI 3.9–27.6) were predictors of subclinical atherosclerosis, regardless of body mass index, diabetes, and 25OHD.
CONCLUSIONS: Excess visceral fat was associated with subclinical atherosclerosis, regardless of other risk factors for cardiovascular
disease. Serum levels of 25OHD were not associated with CAD in its early stages.
KEYWORDS: Cardiovascular diseases. Vitamin D. Obesity. Vascular calcification.

INTRODUCTION

process of biomineralization, complexly regulated and closely
related to the degree of inflammatory activity3,4. Several bone
remodeling regulators, such as osteocalcin, hydroxyapatite crystals, osteopontin, bone morphogenetic protein 2, osteoprotegerin, leptin, and oxidized lipids, and factors related to calcium
sensor have been described in calcified atherosclerotic lesions4.
Vitamin D plays an important role in regulating mineral
and bone metabolism5. A recent meta-analysis correlated low
vitamin D levels with increased cardiovascular risk5, suggesting
that hypovitaminosis D may be an undervalued risk factor for

Cardiovascular diseases (CVD) are highly prevalent worldwide. They are an important cause of morbidity and the main
cause of mortality in Brasil and the world1. CVD have insidiously develop over decades, and their first signs can be fatal or
highly limiting. Thus, identifying and modifying the pathological process in the initial subclinical stages of CVD can be
clinically challenging2.
Calcification of coronary arteries (CCA), also known as subclinical atherosclerosis, is currently characterized as a dynamic
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CVD. Evidence accumulated in recent decades indicates that the
beneficial role of vitamin D for cardiovascular health involves
genomic mechanisms responsible for non-classical effects of
vitamin D and are mainly mediated by its active forms, 1α
25-hydroxyvitamin D (1α,25(OH)D) and 1.25-hydroxyvitamin
D (1.25(OH)D), interacting with its intracellular receptor6,7.
Excess body fat is related to many diseases, including CVD
and cerebrovascular disease. However, evidence from the literature suggests that, compared to total body fat, fat deposited
in the abdominal region is a better predictor of high coronary
risk8,9. Furthermore, visceral adipose tissue (VAT) has been
shown to predict differentiated cardiometabolic risk10.
Thus, this study aimed to evaluate the association between
CCA, measured by the calcium score, and serum 25(OH)D
and VAT levels.

Health Organization, and the measurement of AC was obtained
at the midpoint between the last rib and the iliac crest.
Data were analyzed using the Statistical Package for Social
Sciences, version 22.0. Associations between categorical variables
were evaluated by the χ2test. Variables that reached statistical significance (p≤0.20) in the univariate analysis were subsequently
included in the logistic regression model. The significance level
was set at p<0.05 for all statistical analyses.

RESULTS
A total of 161 patients were eligible for the study. However, 6 patients
refused to participate and 15 did not undergo all the proposed
tests. Thus, a total of 140 patients were finally included.
The mean patient age was 55.9±12.36 years, and 72.2%
patients were women, 72% patients were non-white, and
92.3% patients had low socioeconomic status. Furthermore,
28.9% patients had diabetes and 63.4% had hypertension (Table 1).
The presence of CCA was observed in 40.7% of the studied population. The median serum vitamin D levels were 30.4
(IQR 24.5–39.1) ng/mL; 12.9% of patients had deficient levels
and 33.7% had insufficient levels. The median visceral compartment volume was 277.38±95.75 cm3 (Figure 1).
In univariate analysis, the prevalence of CCA was higher in
aged (p<0.01), hypertensive (p<0.01), and diabetic (p=0.02)
individuals and in those with a higher concentration of VAT

METHODS
The study protocol was approved by the Ethics and Research
Committee on Human Beings of Universidade de Pernambuco.
Patients aged ≥35 years without a prior history of heart disease
who were consulted in the outpatient department between June
2014 and October 2015 were included. Individuals with hepatitis and/or splenomegaly, ascites, recent abdominal surgery,
chronic renal failure, and carriers of hypothyroidism or hyperthyroidism and pregnant women were excluded. Informed consent was obtained from all participants.
CCA (the right coronary aorta, left coronary trunk, anterior descending artery and its branches, and circumflex artery
and its branches) was classified as absent (0) or present (>0)
and evaluated by computed tomography (CT) with multiple
detectors. Lesions with a minimum density of 130 Hounsfield
units (HU) and a minimum area of 0.5 mm2 were detected.
VAT levels were evaluated using non-contrast abdominal
CT (Philips Brilliance 10 Slice CT Scanner, VMI Indústria e
Comércio Ltda, Lagoa Santa, MG, Brasil) by a single observer
trained in the study protocol after a 4-hour complete fasting.
Density values between -50 and -250 HU were used to identify adipose tissue. A high volume of visceral tissue and subcutaneous adipose tissue (SAT) was considered when the value
was above the 75th percentile of the distribution (VAT ≥316.0
cm3 and SAT ≥536.2 cm3).
The dosage of 25(OH)D was evaluated using the competitive chemiluminescent immunoassay method. Serum 25(OH)D
levels ≤20 ng/mL, between 21 and 29 ng/ml, and ≥30 ng/mL
indicated deficiency, insufficiency, and sufficiency, respectively9.
Among the anthropometric variables, body mass index (BMI)
and abdominal circumference (AC) were considered. BMI was
classified according to the classification proposed by the World

Table 1. Clinical, anthropometric and demographic
characteristics of the study patients.
n

%

Women

101

72.2

Age ≥60 years

56

39.6

Race White

40

28.0

High status

11

7.7

Low status

129

92.3

Diabetes Mellitus

40

28.9

Hypertension

89

63.4

Normal Weight

36

25.9

Overweight

104

74.1

High Waist Circumference

121

86.6

Socioeconomic status

Body Mass Index

Socioeconomic status defined by Brasilian Economic Classification
Criteria: High social economic stratum: A1, A2 e B1. Low social economic
stratum: B2, C1, C2, D e E.BMI: Body Mass Index. Normal weight: 18.5 a
24.9 kg/m². Overweight: ≥30 kg/m2. High Waist Circumference: >80 cm
for women e >94 cm for men.
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(p=0.02). No association was found between CCA and vitanumber of individuals are at risk for cardiovascular events.
min D status (p=0.25; Table 2).
Based on the results of several studies, the main cardiological
Results of the logistic regression model analysis showed
guidelines recommend the use of CCA for risk stratification
Table
3.
Multivariable
logistic
regression
analysis
for thepatients.
association factors with
that individuals in the ≥75 percentile of VAT levels had a four
in asymptomatic
times higher prevalence of CCA than those with <75 percenAs described in previous studies, vascular calcification is
calcification
coronary
arteries
in adults
without
a prevalent
previous
history
of cardiovascular
tile
of TAV levels of
(odds
ratio [OR]:
4.0; 95%CI
1.4–11.7).
more
in aged,
hypertensive,
and diabetic individu11
Hypertension
als . This is also in line with the results reported by Julie Anne
disease. (OR: 4.8; 95%CI 1.5–15.3) and age >60 years
(OR: 10.4; 95%CI 3.9–27.6) were associated with CCA after
Hof et al.12 in a population-based study including 35,500 paradjusting for confounding variables such as gender, presence
ticipants. Given that the atherosclerotic process usually occurs
of diabetes, SAT, and BMI (Table 3).
over several years, aging is one of the most consistent and robust
OR
95%CI
factors
involved in the incidencep-value
of CVD.
Results of univariate and multivariate analyses showed an
VAT P75
4.0
1.4–11.7
0.01
DISCUSSION
increased prevalence of CCA among hypertensive individuals,
The
detection
of CCA, also known as subclinical
atherosclerosis,
consistent
with the results of previous
studies13,14. Although the
Age
≥60 years
10.4
3.9–27.6
<0.00
has been proposed as a strategy to improve the identification
inter-relationship between hypertension, coronary atheroscleHypertension
1.5–15.3
of
individuals at high risk of cardiovascular 4.8
events, especially
rosis,
and calcification is not fully<0.00
understood, some mechathose in which traditional screening tools can underestimate
nisms, such as the induction of trauma to the arterial wall, have
OR: Odds Ratio; 95%CI: confidence intervals; VAT: Visceral adipose tissue.
the risk. This allows the implementation of more effective prebeen proposed. Trauma to the arterial wall has been suggested
vention
measures.
induce the tissue,
expression of
osteopontin,
a protein
involved in
Adjustments includes: VAT, subcutaneous to
adipose
BMI,
gender,
age,
The prevalence of CCA in this study (40.7%) was similar
mineralization.
hypertension,
diabetes
mellitus.of the Framingham
to
that reported in the
Third Generation
The prevalence of vitamin D deficiency/insufficiency in our
Heart Study cohort study (42.5%)10. Our results reinforce
study (33.0%) was lower than that reported in other studies
in the Brazilian population-Bandeira et al.15 reported a prevthe findings of a high prevalence of CCA, even in populations
without a previous history of CCA, which indicates that a high
alence of 66.7% and Maeda et al.16 reported a prevalence of

%
60
50
40
30
20
10
0

CCA

VAT* =p75

SAT** =p75

Deficiency/insufficiency
of vitamin D***

%
VAT≥p75=316.0 cm3. SAT≥p75=536.2 cm3. Vitamin D: Insufficient= 21–29 ng/mL, Deficient= ≤20 ng/mL.

Graphic 1. Calcification of coronary arteries, visceral adipose tissue, subcutaneous adipose tissue and deficiency/insufficiency
of vitamin D.

Graphic 1. Calcification of coronary arteries, visceral adipose tissue, subcutaneous
adipose tissue and deficiency/insufficiency of 90
vitamin D.
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73%. Differences in the studied population could explain the
lower prevalence of vitamin D deficiency/insufficiency in our
study. Both abovementioned studies15,16 included individuals
with a higher mean age (69.4 and 79.6 years, respectively)
than those in the present one (55.9 years) and some institutionalized patients; hence, their exposure to sunlight may
have been limited. In addition, aging may cause decreased
intestinal absorption and impaired hydroxylation in the liver
and kidneys.
A relationship between vitamin D levels and CVD has been
proposed, but it has not been well established. Although we have
not evidenced this association in our findings, some authors have
shown that low serum 25(OH)D levels were related to increased
carotid intima-media thickness17 and CCA in adults without
symptoms of CVD18. An in vitro study showed that vitamin
D inhibited the proliferation of vascular smooth muscle cells19.
Another study showed that low serum vitamin D levels were
associated with activation of the renin–angiotensin system20.

Our study cohort included a high percentage of patients
who were overweight (74.1%), those with abdominal obesity
(86.6%), and those with a higher mean VAT. Only excess VAT
was associated with CCA in univariate and multivariate analyses, increasing the chance of presenting CCA by four times
compared to individuals with a lower VRT concentration.

Table 3. Multivariable logistic regression analysis for the
association factors with calcification of coronary arteries in
adults without a previous history of cardiovascular disease.
OR

95%CI

p-value

VAT P75

4.0

1.4–11.7

0.01

Age ≥60 years

10.4

3.9–27.6

<0.00

Hypertension

4.8

1.5–15.3

<0.00

OR: Odds Ratio; 95%CI: confidence intervals; VAT: Visceral adipose tissue.
Adjustments includes: VAT, subcutaneous adipose tissue, BMI, gender,
age, hypertension, diabetes mellitus.

Table 2. Association between calcification of coronary arteries and variables clinical, anthropometric, demographic, lifestyle,
abdominal fat (visceral and subcutaneous) and vitamin D levels.
N

CCA Absent %

CCA Present %

p-value*

56

21.8

69.8

<0.01

Male

39

52.6

47.4

Female

101

67.3

32.7

Hypertension

140

48.3

51.7

<0.01

Diabetes mellitus

140

47.5

52.5

0.02

Normal weight

36

27.5

27.1

Overweight

94

72.5

72.9

Abdominal obesity

95

57.9

42.1

Percentile <P75

105

71.1

29.0

Percentile ≥75

35

40.6

59.4

Percentile <P75

106

53.5

46.8

Percentile ≥75

34

46.4

53.2

Deficient

13

53.8

46.2

Insufficient

31

54.8

45.2

Sufficient

48

62.5

37.5

Age
≥60 years
Gender
0.06

Body mass index
0.81
0.28

Visceral adipose tissue
0.02

Subcutaneous adipose tissue
0.20

Vitamin D

CCA: Calcification of coronary arteries. *χ2 test.
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Corroborating our findings, the NeoStudy21 found an association between subclinical atherosclerosis, measured by the thickness of the carotid artery intima media, and vertical auto profile
cholesterol test results in men and women aged 45–65 years.
Similar findings were obtained in the Multi-Detector Computed
Tomgraphy study, which included individuals with a mean of
50 years; the study reported a lower risk of subclinical atherosclerosis in patients with lower values of visceral adiposity22.
The deleterious effect of increased visceral fat concentration appears to be linked to the release of free fatty acids into
liver circulation, which stimulates the release of apolipoprotein
B, thus promoting insulin resistance and leading to increased
plasma glucose levels, with consequent endothelial dysfunction23.
Other mechanisms have also been proposed, such as increased
release of inflammatory cytokines, adiponectin, interleukin 6,
and inhibitor of activation of plasminogen 1 by VAT, which
appear to be involved in the genesis of the atherogenic process.
This finding reinforces the importance of assessing the distribution of body fat rather than global obesity while tracking
the risk of CVD. This is in line with the observations reported
by See et al., who provided evidence of a correlation of CCA
with VAT, but not with BMI24.
Our study has some limitations. First, the study had a cross-sectional design. Second, the relatively small sample size and the

larger proportion of women may limit the generalization of results.
However, the use of CT, considered the “gold standard” for measuring the visceral compartment, is an important strength of our study.

CONCLUSIONS
Excess visceral fat is associated with subclinical atherosclerosis,
independent of other risk factors of CVD. Here, serum 25(OH)
D levels were not associated with CCA in its early stages.
More research is needed to achieve more definitive conclusions on the association between these parameters and CCA.
However, it is important in clinical practice to adopt strategies for the analysis of the intra-abdominal fat composition as
a method of CCA risk screening.
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Limited cardiopulmonary capacity in patients with
liver cirrhosis when compared to healthy subjects
Igor Nasser1,2,3* , Humberto Miranda1,2 , Renata de Mello Perez4,5 , Ramona Cabiddu6 ,
Luciana Malosa7 , Ingrid Dias1 , Amanda Brown1 , Michel Silva Reis1,4

SUMMARY
OBJECTIVES: The present study compared cardiorespiratory capacity between cirrhotic patients and healthy subjects.
METHODS: Nineteen cirrhotic patients and 19 healthy subjects, paired by age and gender, participated in the study. Volunteers performed
an incremental cardiopulmonary test with a ramp protocol, a ventilatory and metabolic variables were obtained and analyzed. The recovery
was analyzed by calculating the time needed for 50% of oxygen consumption (VO2) recovery to occur as the median between the peak
of the exercise and the end of recovery on the VO2 curve (T1/2). The VE/VCO2 slope were performed by the linear regression of ventilation
(VE) and carbon dioxide production (VCO2) data.
RESULTS: During resting condition, cirrhotic patients presented significantly higher levels of VO2 compared to healthy subjects. The VE/
VO2 and VE/ VCO2 values were significantly higher in the control group at the anaerobic threshold and at the peak of the test compared
to cirrhotic patients. Time under effort was significantly higher for healthy subjects.
CONCLUSIONS: Based on these findings, it is possible to conclude that liver cirrhosis can compromise the patients’ quality of life, mainly
by inducing metabolic alterations which can impair functional capacity and lead to a sedentary lifestyle.
KEYWORDS: Liver cirrhosis. Oxygen consumption. Exercise test. Physical fitness.

INTRODUCTION

hepatopulmonary syndromes, cardiomyopathy, encephalopathy, and other metabolic alterations4-8.
Skeletal muscle dysfunction has been described as a comorbid
status, reflecting the systemic impact of cirrhosis. Decreased mitochondrial amount and volume, and limited oxidative enzyme
activity are contributing factors to peripheral muscle weakness9.
Depending on the disease stage, patients may experience sarcopenia as consequence of muscle disuse and impaired protein

Cirrhosis is the end-stage of several chronic liver diseases,
including hepatitis, and alcoholic and non-alcoholic steatosis1. This condition is characterized by fibrous scar tissue
resulting from aggression and distortion of the liver parenchymal architecture2. In this stage, patients can be affected not
only by hepatic dysfunction, but also by portal hypertension
and ascites3. Moreover, cirrhosis can result in hepatorenal and
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synthesis by the liver10. This condition could help explain the
reduction in strength observed in these patients, which results
in impaired functional capacity and reduced quality of life11.
Additionally, a strong association was found between reduced
mobility and mortality, suggesting that people with reduced functional capacity, mainly evidenced in elderly individuals, tend
to die at a younger age12.
Oxygen uptake (VO2) is a metabolic parameter used to evaluate the cardiorespiratory system capacity to carry oxygen (O2)
to the target muscles13. The cardiorespiratory test by ergospirometry is the gold standard technique for determining this
capacity, as it quantifies the respiratory gas exchange during
exercise, consisting in VO2 and carbon dioxide production
(VCO2)14. In incremental exercise, lactate concentration and
other metabolites tend to accumulate in the muscle and in the
bloodstream and the hydrogen ions (H+) increase, resulting in
an acid-base imbalance and in a pH reduction15. In an incremental ergospirometry test, this situation corresponds to the
anaerobic threshold (AT), in which the muscle tissue and blood
require the activation of the metabolites removal mechanism16.
As the exercise continues, the participant reaches the peak VO2
(VO2 peak), which is related to the stroke volume, the cardiac
output, the O2 distribution, and the muscle O2 uptake mediated by the oxidative mechanism17.
Most cirrhotic patients lead an inactive and sedentary lifestyle, which can compromise their functional capacity and
aggravate their health status. The practice of physical activity
is recommended in this population, as it can improve cardiorespiratory capacity, increasing VO2 peak and muscle mass, thus
reducing fatigue sensation and improving functional ability and
mobility capacity18. However, little is known regarding cardiorespiratory capacity in cirrhosis patients and how the disease
can influence their quality of life. Thus, the aim of the present
study was to compare cardiorespiratory capacity between liver
cirrhosis patients and healthy subjects by applying ergospirometry during an incremental test. For this purpose, relative and absolute VO2 and VCO2 and the power output at the
AT and at the peak of the test were considered. T1/2 was measured at the end of the test. We hypothesized that the investigated parameters would be altered in patients with liver cirrhosis, reflecting lower cardiorespiratory fitness.

Janeiro, Brasil. The investigation was conducted inside the
hospital by a multidisciplinary group. The study is in accordance with the Declaration of Helsinki and with the Good
Clinical Practice Guidelines of 1975 and was approved by the
research ethics committee of the University under the number
36888314.7.0000.5257.
Inclusion criteria were: diagnosis of liver cirrhosis with a
Child-Pugh (CP) score= A or B, age between 50 and 70 years,
and an inactive lifestyle, consisting of daily routine activities
and never having been engaged in exercises programs for a long
time. Patients were excluded from the study if they had had any
decompensation episodes with upper gastrointestinal bleeding
within two weeks before the intervention, had presented hepatocellular carcinoma, coronary artery disease or any infectious
condition or had reported lower limb joint pain. Patients were
also excluded from the study if they were smokers, pregnant or
made use of corticoids. Thirty-eight individuals participated
in the study, divided into two groups. Nineteen patients (ten
females, nine males) with clinical diagnosis by imaging (magnetic resonance and elastography) or biopsy composed the
liver cirrhosis group (LCG). The characteristics of the LCG are
presented in Table 1. Nineteen healthy subjects (10 females,
9 males), matched according to age and gender, with inactive
lifestyle, composed the control group (COG – age: 59.7±5.1
years; weight: 80.4±16.4 kg; height: 1.64±7.7 cm; body mass
index (BMI): 29.99±6.3 kg/m2).

Study design
All tests were performed in an air-conditioned laboratory
with temperature between 22 and 24°C and relative humidity
between 50 and 60%, always at the same period of the day
(between 08:00 a.m. and 12:00 a.m.). Patients were advised
to avoid the intake of stimulating drinks, not to perform
physical activity, and to have light meals the day before the
test and to have at least eight hours of sleep the night before
the test. First, the volunteers were familiarized with the
experimental set-up and the involved researchers. Then, systolic and diastolic arterial blood pressure were measured.
Each volunteer performed an incremental cardiopulmonary
test (ICT) with a ramp protocol; the ICT was performed on
an electromagnetic braking cycle ergometer (Corival, Lode
BV, Groningen, The Netherlands) with the subjects sitting
in an upright position. After one minute of rest sitting on
the cycle ergometer, subjects pedaled without load (about
15 W) during a three-minute warm-up period. Afterward,
the exercise protocol was initiated, with power increments
determined according to the functional capacity reported by
subjects during their clinical assessment (10 W/min) and a
constant speed of 60 rpm, until a respiratory exchange ratio

METHODS
Subjects
Patients were randomly selected to participate in the study
among those that underwent clinical visits at the hepatology
center of the Hospital Universitário Clementino Fraga, Rio de
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(R) higher than 1.0 was reached. The load distribution was
controlled through the ventilatory expired gas analysis system (VO2000 System, Medical Graphics Corporation, St.
Paul, MO, USA). The post-test recovery monitoring period
consisted of three minutes of active recovery followed by two
minutes of rest. The electrocardiogram (ECG) (CardiO2
System, Medical Graphics Corporation, St. Paul, MO, USA)
(modified derivations MC5, DII, DIII, aVR, aVL and aVF

and V1 to V6) was continually monitored during all experimental procedures and arterial pressure was intermittently
assessed throughout the protocol. The tests were carried out
by a team of researchers, composed of physical therapists and
physicians, who monitored physiological responses and signs/
symptoms exhibited by subjects.
Ventilatory and metabolic variables were obtained
through a computerized ergospirometric measurement system

Table 1. Liver cirrhosis group (LCG) and control group (COG) characterization.
LCG (n=19)

COG (n=19)

p-value, t-test

Age (y)

56.8±12.1

59.7±5.1

0.890

Height (cm)

1.60±0.2

1.64±7.7

0.985

Weight (kg)

76.8±24.7

80.4±16.4

0.535

BMI (kg/m2)

30.4±5.7

29.99±6.3

0.648

18/1

–

–

MELD score

10.6±4.3

–

–

Sodium (mg/L)

138.3±4.4

–

–

Potassium (g/dL)

4.5±0.4

–

–

Creatinine (mg/dL)

1.0±0.2

–

–

Platelets

141.5±60.2

–

–

Leukocytes

6194±2666

–

–

33.7±7.3

–

–

121.6±33.4

–

–

4.3±0.4

–

–

77.3±26.4

–

–

INR

1.2±0.3

–

–

Total bilirubin (mg/dL)

1.1±1.2

–

–

AST (U/L)

40.4±20.7

–

–

ALT (U/L)

47.2±27.5

–

–

1 (5%)

–

–

Virus

20 (53%)

–

–

Steatosis

8 (42%)

–

–

Ascites (n)

0

–

–

Edema (n)

1

–

–

Previous variceal bleeding (n)

2

–

–

Portal vein thrombosis (n)

2

–

–

Esophageal varices (n)

5

–

–

Encephalopathy (n)

0

–

–

Beta-blockers (n)

4

–

–

Child-Pugh score (A/B)

Urea (μmol/L)
Glucose (mg/dL)
Albumin (g/L)
PT (%)

Etiology
Alcohol

BMI: body mass index; MELD: model for end-stage liver disease; PT: prothrombin activity time; INR: international normalized ratio; AST: aspartate
transaminase; ALT: alanine transaminase.
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RESULTS

(VO2000 System, Medical Graphics Corporation, St. Paul,
MO, USA) using the Aerograph software. The tidal volume
was obtained through a Pitot pneumotachometer connected
to the VO2000 System and attached to a face mask selected
considering the volunteer’s face size, providing an adequate
fit in order to avoid air leakage. The device provides real-time
values for applied power (W), pedaling speed (rpm), VO2,
VCO2, and minute ventilation (VE). Ventilatory equivalent
values (VE/VO2 and VE/VCO2) and R were also calculated
and registered. The power applied during the exercise protocol was controlled by the system through an interface with
the cycle ergometer.
Breath-to-breath VO2 and VCO2 correlation curves, VE/
VO2 and the expiratory fraction (FEO2) were graphically represented. Subsequently, two independent observers determined
the AT according to the following criteria: 1) VE/VO2: nadir
point of this ratio, after which a systematic increase occurs;
and 2) FEO2: nadir point of this variable, after which a systematic increase occurs. The section selected for subsequent
AT determination was set from the beginning of the responses
of ventilatory and metabolic variables to the end of exercise.
Each observer performed the analysis independently, on a
15-inch monitor (SyncMaster 550V, Samsung) connected to
MedGraphics software. Additionally, the time needed for 50%
of VO2 recovery to occur (T1/2) was calculated on the VO2 curve
as the median between the peak of the exercise and the end of
recovery. To determine the VE/VCO2 slope, the linear regression (y=mx+b, m=slope) were performed to VE and VCO2 data,
from the beginning until the peak of exercise.

Cardiopulmonary variables at baseline, at the AT and at
the peak of the exercise for the LCG and for the COG
are presented in Table 2. In the resting condition, significantly higher values were observed in the LCG when
compared to the COG for absolute VO2 (p=0.05). At the
AT, significantly higher values were found for the COG
when compared to the LCG for VE/ VO2 and VE/ VCO2
(p<0.001). At the peak of the exercise, the time under effort
was significantly higher for the COG when compared to
the LCG (p=0.02), and VE (p=0.05), VE/ VO2 (p<0.001)
and VE/ VCO2 (p=0.01) were significantly higher for the
COG when compared to the LCG. There was no significant difference for VO 2 peak between groups. For the VE/
VCO2 slope, significant differences were observed between
groups (p=0.01) with lower values for LCG. There were no
significant differences for the recovery kinetics parameters
between groups (Figure 1).

DISCUSSION
The main findings of the present study were that, in resting
condition, the LCG presented significantly higher metabolic
demand, as indicated by higher levels of VO2 and VCO2. VE/
VO2 and VE/VCO2 values were significantly higher in the COG
at the AT and at the peak of the ICT, indicating higher cardiopulmonary capacity when compared to the LCG. The COG
presented greater exercise tolerance during the ICT, as indicated by the time under effort, which was significantly higher
than in the LCG. However, VO2 peak did not significantly differ between groups.
In the resting condition, VO2 and VCO2 were significantly higher in the LCG than in the COG. None of the
patients presented a diagnosis of hepatopulmonary syndrome, which is notably known to induce several complications in the cardiorespiratory dynamics, including ventilation-perfusion imbalance, impaired oxygen diffusion,
and pulmonary vascular dilatation 19. However, it is well
established that even liver cirrhotic patients without HPS
can present gas exchange abnormalities, such as widened
alveolar-arterial oxygen gradient (P(A-a)O2) and altered single-breath diffusing capacity for carbon monoxide (TLCO),
that can compromise exercise capacity20. Several metabolic
alterations triggered by portal hypertension are considered
to be the main causes of circulatory dysfunction and pulmonary complications in cirrhotic patients 3,19. One of these
metabolic alterations consists of the accumulation of carbon monoxide, which contributes to the patients’ hyperdynamic circulatory state3.

Statistical analysis
The power of the sample size was determined using G*power
version 3.1.9.2., based on the R response at the peak of the
exercise. Considering the study sample size and an alpha error
of 0.05, the power (1 – ß) was calculated to be 0.85. Statistical
analysis was performed using SigmaPlot version 11.0.0.007
(for Windows®) with the level of significance set at 0.05.
Data were submitted to a normality test (Shapiro-Wilk).
For parametric variables and sample characterization (age,
height, weight, and body mass index), the unpaired t-test was
performed. For non-parametric variables, the Mann-Whitney
test was performed. A significance level of p≤0.05 was used
for all inferential variables. The Cohen’s d effect size was calculated by the following formula: difference between mean
of LCG and COG divided by standard deviation of COG.
The magnitude of the effect size was rated as small (<0.41),
moderate (0.41–0.70), and large (>0.70). Demographic,
anthropometric, and clinical data are presented as mean ±
standard deviation.
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An important finding of the present study was that the
exercise tolerance was significantly higher in the COG when
compared to the LCG. This justifies the higher values of VE/
VO2 and VE/ VCO2, since hyperventilation was necessary to
maintain the workload and the energy demand. Mechanisms
of peripheral fatigue, including inorganic phosphates (Pi), H+,
and regulatory proteins, as well as the buffer system to remove
metabolites, are important to increase physical activity capacity21,22. As expected, cirrhotic patients presented lower effort
tolerance, which may be associated with these patients’ impaired
daily physical activity that negatively affects their quality of
life5. Despite this, VO2 peak, which is considered an important
marker of cardiopulmonary capacity, was not significantly different between groups. Additionally, the

VE/VCO2 slope whose values >34 reflects pulmonary congest was not observed in cirrhotic patients. It is important to
note that the cirrhotic patients that participated in the present
investigation were in absence of ascites and only one ChildPugh B were included. Previous studies found a relationship
between lower VO2 peak values and the severity of the disease5,23,24.
Another important finding is that, despite the greater intensity reached during the test by the COG, the VO2 off-kinetic
measured by T1/2 did not differ from that observed in the LCG.
This result indicates that healthy subjects have the capacity to
perform higher-intensity exercise with elevated energy demand,
but then recover similarly to the cirrhotic patients, who present lower tolerance to exercise. The COG presented longer
ICT duration, which requires higher energy expenditure and is

Table 2. Cardiopulmonary variables at baseline, at the anaerobic threshold and at the peak of the exercise for the liver
cirrhosis patients group and for the control group.
LCG (n=19)

COG (n=19)

p-value

Cohen’s d

VO2 (l.min)

0.50±0.30*

0.31±0.20

0.05

0.93 (large)

VO2 (mL.kg.min)

6.41±3.78

4.26±3.01

0.06

0.71 (large)

VCO2 (l.min)

0.43±0.31

0.26±0.15

0.10

1.13 (large)

476±143

511±121

0.44

0.29 (small)

25.29±10.03

26.29±9.97

0.70

0.10 (small)

VO2 (l.min)

1.20±0.44

1.03±0.51

0.32

0.32 (small)

VO2 (ml.kg.min)

15.68±5.08

13.19±6.00

0.08

0.41 (moderate)

VCO2 (l.min)

1.13±0.45

0.95±0.56

0.30

0.32 (small)

R (VCO2/ VO2)

0.94±0.09

0.95±0.10

0.64

0.15 (small)

VE/ VO2

21.19±2.86*

27.22±6.07

0.00

0.99 (large)

VE/ VCO2

22.62±2.56*

29.09±7.87

0.00

0.82 (large)

Work (W)

63±18

66±35

0.73

0.09 (small)

590±133*

697±148

0.02

0.72 (large)

35.05±14.85*

47.76±21.91

0.05

0.58 (moderate)

VO2 (l.min)

1.46±0.63

1.45±0.51

0.94

0.02 (small)

VO2 (ml.kg.min)

18.85±9.15

18.55±5.29

0.66

0.06 (small)

VCO2 (l.min)

1.50±0.67

1.61±0.57

0.60

0.19 (small)

R (VCO2/ VO2)

1.03±0.12

1.11±0.15

0.70

0.55 (moderate)

VE/ VO2

24.25±3.77*

33.13±11.83

0.00

0.75 (large)

VE/ VCO2

23.60±2.94*

29.50±8.13

0.01

0.73 (large)

Work (W)

86±19

105±47

0.20

0.51 (large)

Baseline

Anaerobic threshold (AT)
Time under effort (s)
VE

Peak of the exercise
Time under effort (s)
VE

VO2: oxygen consumption; VCO2: carbon dioxide production; VE: minute ventilation; R: respiratory exchange ratio. *: indicates significant difference
between groups (p≤0.05).
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residues originating from the reactions necessary for its resynthesis18. Aerobic and anaerobic metabolic improvement due to
regular exercise is associated with greater functional capacity,
which can lead to a better quality of life18,23,24.
The major limitation of the present study was the small
number of cirrhotic patients investigated. However, it is worth
noting that inclusion criteria were strict and only patients with
better health conditions were selected. In addition, disease prevalence is low, making it difficult to find recruitable subjects.

CONCLUSION
In conclusion, the present study showed that metabolic
demand in resting conditions is higher in cirrhotic patients
when compared to healthy individuals, as a consequence of
the disease complications. Cirrhotic patients have lower aerobic capacity and exercise tolerance when compared to healthy
subjects, which can compromise the performance of daily
activities and possibly reduce quality of life. Future studies
should investigate the effects and potential health benefits of
specific exercise programs in order to promote better quality
of life for this population.
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Figure 1. Recovery kinetics parameters for the control group
and for the liver cirrhosis patients group. A: recovery time
after effort; B: VO2; C: VE/CO2 slope. *: indicate significant
differences between groups (p≤0.05). d: indicates the Cohen’s
effect size Cohen’s

associated with greater release of catecholamines, higher glycogen depletion, and metabolites accumulation (such as lactate)25.
Regular physical exercise can improve the skeletal muscle aerobic
capacity to efficiently provide cellular energy as well as remove
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A Simple Risk Scoring Systems to evaluate the
presence of aneurysm and one-year mortality in
patients with abdominal aortic aneurysm using
CHA2DS2-VASc and ATRIA
Fatih Aksoy1*

, Dinçer Uysal2

SUMMARY
OBJECTIVE: We aimed to demonstrate the clinical utility of CHA2DS2-VASc and anticoagulation and risk factors in atrial fibrillation risk
scores in the assessment of one year mortality in patients with abdominal aortic aneurysm.
METHODS: We designed a retrospective cohort study using data from Suleyman Demirel University Hospital for the diagnosis of abdominal
aortic aneurysm. The study included 120 patients with abdominal aortic aneurysm who underwent aortic computed tomography.
Patients were divided into two groups according to presence of abdominal aortic aneurysm and the development of mortality. Predictors of
mortality were determined by multiple logistic regression analysis.
RESULTS: Multivariate regression analysis showed that CHA2DS2-VASc score, advanced age, female gender and elevated white blood
cell counts were independent predictors of abdominal aortic aneurysm development while CHA2DS2-VASc score and elevated glucose
levels were independent predictors of one year mortality in patients with abdominal aortic aneurysm. The concordance statistics for
anticoagulation and risk factors in atrial fibrillation risk Score and CHA2DS2-VASc risk score respectively were 0.96 and 0.97 and could
significantly predict one year mortality in patients with abdominal aortic aneurysm (p<0.001, and p<0.001, respectively).
CONCLUSIONS: CHA2DS2-VASc and anticoagulation and risk factors in atrial fibrillation risk scores are easily obtained in an emergency
setting and can accurately predict one year mortality as a noninvasive follow-up in patients with abdominal aortic aneurysm. These simple
scores could be used as a point of care decision aid to help the clinician in counseling patients presenting with abdominal aortic aneurysm
and their families on treatment protocols.
KEYWORDS: Aortic aneurysm. Abdominal. Mortality. Risk assessment. Methods.

INTRODUCTION

an in-hospital mortality of about 40%. Therefore, foreseeing
the development of aneurysm and regression could be beneficial for survival. Recent studies have demonstrated a strong
association between AAA and cardiovascular risk factors3,4.
The CHA2DS2-VASc and Anticoagulation and Risk Factors
in Atrial Fibrillation (ATRIA) risk scores are simple and effortless scoring systems that are used to predict the risk of thromboembolism in non-valvular atrial fibrillation (AF) patients5,6.
Additionally, these scoring systems have been associated with

Abdominal aortic aneurysm (AAA), which is characterized by
abnormal focal dilation of the abdominal aorta, is relatively common and is associated with significant morbidity and mortality.
AAA, whose prevalence increases with age, is the most common
vascular disease of the abdominal aorta in clinical practice, affecting 3% of the population aged over 50 years1,2. Although most
AAA patients are asymptomatic, some patients are admitted to
the emergency services for life-threatening symptoms and have
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worse clinical outcomes in patients with acute coronary syndrome regardless of the presence of AF7,8.
The aim of the study was to evaluate whether CHA2DS2VASc and ATRIA risk scores could accurately predict AAA and
12-month mortality after discharge of AAA patients.

curve analysis was performed to analyze the prognostic value
of ATRIA and CHA2DS2-VASc risk scores for detecting AAA
and one-year mortality. C-Statistic (area under the curve) was
presented as a unified estimate of sensitivity and specificity.

Clinical outcomes and definitions
One year after discharge, the patients were investigated for
the cause of death (cardiac or non-cardiac) via telephone
calls. Computer assisted tomography was used to visualize
the aorta and to determine the maximal aneurysm diameter.
A diameter of 35 mm or more at the level of the infrarenal
abdominal aorta was defined as an abdominal aortic aneurysm. The CHA2DS2-VASc and ATRIA scores were calculated
as stated in previous studies5,6.

METHODS
Patients
In this observational and cross-sectional study, we retrospectively screened data from patients with intact infrarenal AAA
who were admitted to either the Emergency Department or the
Outpatient Clinics at Suleyman Demirel University Education
and Research Hospital between January 2014 and August 2019.
Cases were excluded if they had incomplete clinical or para-clinical data, infectious aneurysms, need for preoperative resuscitation, ruptured/symptomatic AAA or previous endovascular
treatment. The extracted clinical data included gender, age, size
of the aneurysm, presence of hypertension, diabetes, chronic
renal failure, heart failure, cerebrovascular event, peripheral vascular disease, hospitalization duration, and in-hospital mortality rate. The aneurysm size was measured on preoperative computed tomography angiograms. The study was approved by the
medical ethical committee of Suleyman Demirel University’s
School of Medicine and all patients signed a written informed
consent (Decision N° 13.12.2018-247). A total of 178 patients
were screened and 58 subjects were excluded after applying
the exclusion criteria. The final study group consisted of 120
patients who met the inclusion and exclusion criteria. Patients
were divided into two groups according to the presence of AAA.

RESULTS
A total of 120 patients (mean age: 64±12 years; range, 35–95
years) were included in this study. During the follow-up
period, 25 patients (20.8 %) died. The demographic and clinical characteristics of patients with and without aneurysm are
listed in Table 1. The demographic and clinical characteristics
of aneurysm patients with and without mortality are listed in
Table 1. Patients with aneurysm had significantly higher mean
CHA2DS2-VASc (2.6±1.9 versus 1.4±1.3, p<0.001) and ATRIA
scores (5.0±3.7 versus 4.3±2.7 versus, p<0.001) compared to
patients without aneurysm. The mean CHA2DS2-VASc and
ATRIA scores were significantly higher in patients with mortality compared to patients without mortality (4.9±1.2 versus
1.4±0.9, p<0.001; 9.2±2.2 versus 2.9±2.2, p<0.001; respectively). A multivariate binary logistic regression analysis was
carried out by including all characteristics associated with
the development of AAA in the univariate analysis (Table 2).
This analysis showed that CHA2DS2-VASc score (OR=1.39;
95%CI 1.08–1.80, p=0.01), female gender (OR=2.92; 95%CI
1.25–6.82, p=0.01), and white blood cell count (OR=1.11;
95%CI 1.03–1.20, p=0.006) remained as independent risk
factors for AAA development. ROC curve analysis showed
that both ATRIA score (C-statistic: 0.68; 95%CI 0.59–0.78,
p<0.001) and CHA2DS2-VASc score (C-statistic: 0.67; 95%CI
0.58–0.77, p=0.001) were significant predictors of AAA.
We calculated that a cut-off point of 3.5 for ATRIA and 1.5
for CHA2DS2-VASc scores could estimate the development of
AAA with a sensitivity of 58 and 70% and a specificity of 66
and 65%, respectively. A pair-wise comparison of ROC curves
indicated that the predictive value of the ATRIA risk score and
CHA2DS2-VASc score were similar for the prediction of AAA
development (AUC ATRIA versus AUC CHA2DS2-VASc, z
test=0.561, p=0.574; DeLong method). A multivariate binary

Statistical analysis
All calculations were performed using the Statistical Package
for Social Sciences software, SPSS 16.0 (SPSS Inc, Chicago,
Illinois). Continuous variables were expressed as mean (standard deviation) or median (interval between quartiles); categorical variables were expressed as frequency (%) and numbers. Kolmogorov-Smirnov test was used in the evaluation
of normality. Continuous variables were compared using the
Mann-Whitney U test or the Student’s t-test, whereas categorical variables were compared using the χ2 test or the Fisher test.
In all statistical analyses, p<0.05 was considered as statistically
significant. The correlations were analyzed through Pearson or
Spearman correlation analyses where appropriate. To investigate
the association between the variables, AAA, and one year mortality, univariate regression analysis was performed, and variables with p<0.10 were performed in the multivariate logistic
regression analysis. Receiver operating characteristics (ROC)
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DISCUSSION

logistic regression analysis was carried out by including all
characteristics that were associated with mortality in patients
with AAA in the univariate analysis (Table 2). This analysis
showed that a high CHA2DS2-VASc score (OR=29.04; 95%CI
2.34–359.09, p=0.009) and glucose level (OR=1.02; 95%CI
1.00–1.05, p=0.05) remained as independent risk factors for
mortality in patients with AAA (Table 2). ROC curve analysis showed that both ATRIA score (C-statistic: 0.96; 95%CI
0.91–1.00, p<0.001) and CHA2DS2-VASc score (C-statistic:
0.97; 95%CI 0.93–1.00, p<0.001) were significant predictors of mortality in patients with AAA (Figure 1). A cut-off
score of 6 for ATRIA and 3 for CHA2DS2-VASc were calculate
to be able to estimate mortality in patients with AAA with a
sensitivity of 85 and 92% and a specificity of 85 and 100%,
respectively. A pair-wise comparison of ROC curves was performed and estimated that the predictive value of the ATRIA
and CHA2DS2-VASc risk scores were similar in the prediction
of mortality in patients with AAA (AUC ATRIA versus AUC
CHA2DS2-VASc, z test=0.974, p= 0.33, DeLong method).

The present study identified a significant relationship between
CHA2DS2-VASc and ATRIA risk sores and the development of
AAA. Moreover, the present study demonstrated that CHA2DS2VASc and ATRIA risk sores could strongly predict one-year mortality in patients with AAA. Our data suggest that these scores
might be used as prognostic predictors in patients with AAA.
It has been previously reported that the presence of structural
diseases such as mitral annular calcification and an increase in
epicardial adipose tissue were associated with high CHA2DS2VASc scores9,10. Additionally, the same studies also showed
that echocardiographic left ventricular measurements were
associated with high CHA2DS2-VASc scores. Corroborating
these data, AAA, a structural disease, was shown to be associated with a high CHA2DS2-VASc score. The CHA2DS2-VASc
score was previously reported to be associated with in-hospital
and long-term adverse clinical outcomes, including mortality,
in patients with both stable coronary artery disease and acute
coronary syndrome11,12. Similarly, the present study showed

Table 1. Demographic and clinical characteristics of patients with and without AAA; AAA patients with and without mortality
Aneurysm (-)
(n=60)

Aneurysm (+)
(n=60)

p-value

Mortality (-)
(n= 40)

Mortality (+)
(n=20)

p-value

CHA2DS2-VASc score

1.4±1.3

2.6±1.9

<0.001

1.4±0.9

4.9±1.2

<0.001

ATRIA score

2.7±2.7

5.0±3.7

<0.001

2.9±2.2

9.2±2.2

<0.001

Age, years

60.7±11.0

67.7±13.2

<0.001

62.5±12.4

78.2±7.5

<0.001

15 (25)

30 (50)

0.004

18 (45)

12 (60)

0.224

Hypertension n, %

41 (68.3)

49 (81.7)

0.07

29 (75)

20 (100)

0.007

Diabetes mellitus n, %

11 (18.3)

19 (31.7)

0.07

5 (12.5)

14 (70)

<0.001

Stroke–TIA n, %

5 (8.3)

17 (28.3)

0.004

1 (2.5)

16 (80)

<0.001

Mortality n, %

5 (8.3)

20 (33.3)

0.001

13.4 (2.4)

12.1 (2.3)

0.004

12.6±2.2

11.0±2.3

0.01

8743±4100

12258±3500

0.001

11.9±6.8

12.8±5.9

0.643

0.484

245±108

257±131

0.710

Female gender n, %

Hemoglobin (mg/dL)
White blood cell
Platelet

222474±12580 236236±11700

Glucose (mg/dL)

121±45.6

122±45.6

0.959

106±33.1

153±51.6

<0.001

Creatinin (mg/dL)

1.2±1.0

1.2±0.7

0.979

1.0±0.3

1.5±1.1

0.03

Total cholesterol (mg/dL)

200.2±41.2

190.9±38.1

0.310

195.4±35.2

193.2±32.1

0.560

HDL cholesterol (mg/dL)

40±8.0

41±7.5

0.790

39.0±9.1

40±7.5

0.760

LDL cholesterol (mg/dL)

125±29

127±35

0.915

107±47

92±43

0.245

Triglycerides (mg/dL)

156±95

136±32

0.105

154.0±65

140.1±52

0.260

LV ejection fraction (%)

60.1±0,3

60.2±0,3

0.962

60.2±0,3

60.7±0,3

0.480

Aneurysm diameter (mm)

20.72±1.3

53.63±7.2

<0.001

53.8±7.5

53.2±6.8

0.776

Data presented as mean ± standart deviation or number (%) of the patients; CHA2DS2-VASc: congestive heart failure, hypertension, age ≥75 years,
diabetes mellitus, previous stroke, vascular disease, age 65 to 74 years, female gender; ATRIA: Anticoagulation and risk factors in atrial fibrillation risk
score; TIA: Transient ischemic attack; LV: Left ventricular.
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that high scores may also be related to one-year mortality.
Moreover, these scores were associated with contrast-induced
nephropathy and poor coronary perfusion after primary percutaneous coronary intervention13,14. The CHA2DS2-VASc
score, which was created from CHADS2, is recommended in
contemporary guidelines for appraising oral anticoagulant therapy in patients with non-valvular AF6. Although the underlying mechanisms of AAA are not fully understood, previous
studies have shown that systemic processes often caused alterations in the vascular wall, leading to a loss of vascular structural proteins and wall strength. Older age, male gender, cigarette smoking, Caucasian race, atherosclerosis, hypertension,
family history of AAA, and other large artery aneurysms are
the most important risk factors for the development of AAA15.
The CHA2DS2-VASc and ATRIA scores evaluate similar risk
factors for AAA; suggesting that these scores can be used to

predict the risk of AAA16. To the best of our knowledge, no
published study has investigated the relationship between AAA
and the CHA2DS2-VASc score.
Although most AAA patients are asymptomatic, rupture
is a mortal complication of AAA and has an in-hospital mortality rate of about 50%. Even if patients are operated on, surgery-related mortality has been reported to be up to 70%15,17.
However, the elective surgery mortality rates were reported to be
lower than emergent surgery mortality rates17,18. Reliable prediction of outcomes in patients with AAA and efficient follow-up
are very important to reduce mortality and decrease healthcare
costs. Edinburgh Ruptured Aneurysm Score (ERAS), Hardman
Index (HI), and Glasgow Aneurysm Score (GAS) are the three
risk evaluation scores that have been established to predict the
development of AAA19,20. However, Gatt et al.21 showed that HI
and GAS were weak predictors of outcome after rupture of AAA

Table 2. Predictors of AAA and mortality in univariate and multivariate regression analysis
Univariate analysis for
AAA presence
OR

95%CI

p-value

1,237

(1.097–
1.394)

0.001

CHA2DS2VASC
(1.190–
1.516
risk score
1.932)

0.001

ATRIA risk
score

Age

1.048

(1.016–
1.081)

0.003

Female gender

3.00

(1.38–
6.4)

0.005

Hypertension

2.06

(0.88–
4.83)

0.095

Diabetes
Mellitus

2.06

(0.88–
4.83)

0.095

Stroke/TIA

4.34

(1.48–
12.7)

0.007

Hemoglobin

0.80

(0.68–
0.93)

0.005

White blood
cell

1.13

(0.04–
1.22)

0.002

Multivariate analysis
for AAA presence

Univariate analysis
for mortality

Multivariate analysis
for mortality

OR

OR

95%CI p-value

OR

2.49

(1.56–
3.97)

<0.001

15.13

(2.34–
97.59)

0.004

1.14

(1.06–
1.22)

<0.001

16.33

(4.28–
<0.001
62.31)

0.71

(0.55–
0.93)

0.014

1.02

1.39

2.92

1.11

95%CI p-value

(1.08–
1.807)

(1.25–
6.82)

(1.03–
1.20)

0.01

29.04

95%CI p-value

(2.34–
359.09)

0.009

(1.00–
1.05)

0.05

0.01

0.006

Glucose

1.03

(1.01–
1.05)

0.002

GFR

0.97

(0.94–
0.99)

0.03

Creatinine

2.41

(0.90–
6.43)

0.07

OR: odds ratio; CI: confidence interval; CHA2DS2-VASc: congestive heart failure, hypertension, age ≥75 years, diabetes mellitus, previous stroke,
vascular disease, age 65 to 74 years, female gender; ATRIA: anticoagulation and risk factors in atrial fibrillation risk score; TIA: transient ischemic attack;
GFR: glomerular filtration rate.
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repair and no thorough validation of ERAS has been performed
in an independent cohort. A variety of scores have been evaluated in previous studies for predicting mortality risk in patients
with ruptured AAA22-24. Healey et al.22 showed that advanced
age, elevated creatinine and low systolic blood pressure were
associated with 30-day mortality in patients with ruptured AAA
who were being considered for repair in the endovascular area.
Wise et al.23 determined that the GAS score could predict mortality in patients with ruptured AAA. Vos et al.24 evaluated the
presence of a relationship between the mortality risk in patients
with ruptured AAA and five different aneurysm scoring systems,
including GAS, HI, the Vancouver Scoring System (VSS), ERAS,
and Dutch Aneurysm Score. These authors reported a statistically significant difference only between the VSS and the GAS
scores in favor of the VSS. Unlike these studies, the current study

reports that CHA2DS2-VASc and ATRIA risk scores, two simple
risk models for predicting thromboembolic risk in patients with
non-valvular AF, were associated with developmental aneurysm
and could predict one-year mortality in patients with un-ruptured
AAA. Other aneurysm scoring systems are complex and time-consuming as they also require clinical and laboratory variables that
may not be available to the clinician immediately. The present
study showed that, in addition to predicting the development
of AAA, the CHA2DS2-VASc and ATRIA scores were positively
correlated with the size of the aneurysm and, subsequently, with
the risk of rupture. Additionally, patients with high CHA2DS2VASc and ATRIA scores showed an increased risk of mortality.
Therefore, patients with high ATRIA and CHA2DS2-VASc risk
scores should be screened with ultrasonography or, if indicated,
angiography. Risk modifications should be administrated to
decrease morbidity and mortality.
In conclusion, supporting our hypothesis, the current study
shows that the CHA2DS2-VASc and ATRIA risk scores were strong
independent predictors of one year mortality in patients with
AAA and may identify patients who will benefit most from early
invasive management. Individuals with high CHA2DS2-VASc
and ATRIA risk scores should be advised to pay more attention
to the reduction of unfavorable cardiovascular risk factors and
the development of future cardiovascular events. Additionally,
lifestyle changes and cardiovascular risk modifications may reduce
cardiac and vascular structural changes such as left atrial dilatation, left ventricular hypertrophy, and aortic dilatation. Moreover,
individuals with high CHA2DS2-VASc and ATRIA risk scores
should undergo open or endovascular treatment to decrease the
risk of rupture or should be closely monitored with frequent
ultrasonography or angiography to mitigate the risk of rupture.
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SUMMARY
OBJECTIVE: To evaluate the prevalence of breastfeeding in a metropolitan region in Brasil and to identify factors influencing the lack of
adherence to exclusive breastfeeding for 6 months and total breastfeeding for 2 years.
METHODS: In this cross-sectional study, demographic and socioeconomic characteristics of mothers and children in pediatric outpatient
clinics were analyzed. Logistic regression was performed using the backward stepwise method to analyze factors associated with the
lack of breastfeeding compliance.
RESULTS: In total, 385 mothers who visited the pediatric outpatient clinics were included. Among the mothers, 38.44% reported
exclusive breastfeeding for >6 months and 22.6% reported total breastfeeding for 2 years or more. The predictive factors for the lack of
adherence to exclusive breastfeeding for 6 months included single mothers (OR=1.976; 95%CI 1.245–3.135; p=0.004), use of a pacifier
(OR=2.25; 95%CI 1.436–3.524; p<0.001), and low birth weight (OR=2.21; 95%CI 1.192–4.102; p=0.012). Predictive factors for the
lack of adherence to total breastfeeding for 2 or more years included use of a pacifier (OR=4.82; 95%CI 2.722–8.54; p<0.001), planned
pregnancy (OR=0.51; 95%CI 0.305–0.875; p=0.014), and breastfeeding in the first hour of life (OR=0.36; 95%CI 0.208–0.641; p<0.001).
CONCLUSIONS: The prevalence of exclusive breastfeeding for 6 months and total breastfeeding for 2 years or more was insufficient in
the studied population. Several factors were associated with the lower duration of exclusive breastfeeding and total breastfeeding. The
use of a pacifier and no breastfeeding in the first hour were preventable factors associated with both modalities.
KEYWORDS: Breast feeding. Risk factors. Child.

INTRODUCTION

Breastfeeding has benefits such as strengthening the bond
with the child1 and reducing infant mortality4. According to the World
Health Organization (WHO)5, breastfeeding should be exclusive until the age of 6 months and supplemented with other
foods until the age of 2 years or more.
Exclusive breastfeeding (EBF) and total breastfeeding
times have been insufficient in Brasil and other countries5.
The prevalence of total breastfeeding for 2 years or more in
Brasil was 31.8% in 2013, and the worldwide prevalence was
45% in 20176,7.
The prevalence of exclusive breastfeeding for 6 months or
more in all Brasilian capitals and Federal Districts was 41.3% in
2008. The median duration of EBF was 54.1 days (1.8 months),
and the median total breastfeeding duration was 341.6 days

Breast milk is the best and most appropriate source of nutrients, protective factors, and emotional strengthening for the
infant. It plays a fundamental role in the ideal health conditions
of a child with favorable repercussions throughout life, especially
when offered as an exclusive food until the age of 6 months1.
Children who are breastfed for longer periods have lower
morbidity and mortality related to infectious diseases, lower
risk of dental malocclusion, greater intelligence, and possibly
lower risk of developing overweight and long-term diabetes2.
Additionally, breastfeeding strengthens the maternal bond
with the child3. Breastfeeding also protects mothers by preventing breast cancer, improving inter-gestational time, and possibly
reducing the risk of diabetes and ovarian cancer2.

Centro Universitário Saúde ABC – Santo André (SP), Brasil.
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Sample size calculation

(11.2 months)6,8,9. The global prevalence of EBF was 35.7%
in 2013, while the WHO has proposed a target prevalence of
50% by 20256,9.
Several factors, including socioeconomic conditions of
the family, no breastfeeding within the first hour of life, and
reduced access to education, are associated with shorter duration of breastfeeding10,11. Unconfirmed associations have been
suggested with respect to factors that reduce EBF and total
breastfeeding durations12.
The present study aimed to identify factors associated
with the lack of adherence to EBF for 6 months and total
breastfeeding for up to 2 years of age and evaluate the
prevalence of these modalities in a metropolitan region
in Brasil.

Sample size calculation was based on a study of risk factors
for non-adherence to EBF conducted in the city of São Paulo.
Considering maternal age under 20 years with a 19.6% prevalence of EBF (prevalence ratio of 0.53), the ideal sample size
was 224. Considering the condition of not working away from
home with a 28.2% prevalence of EBF (prevalence ratio of 1.8),
the ideal sample size was 126. Adding both these results, the
ideal sample size was 350 participants13.

Statistical analysis
Qualitative variables are presented as frequency and percentage, and quantitative variables are presented as mean
and standard deviation or median and percentiles (p25–p75)
depending on normality. The Shapiro-Wilk test was used to
analyze data distribution.
To evaluate factors associated with EBF for ≤6 months and
with total breastfeeding for <2 years, logistic regression was
performed using the stepwise regression method. The inclusion parameter for the variables was p<0.20. Subsequently,
variables with p≥0.05 were excluded. The significance level
was set at 5%. All analyses were performed using the Stata®
software version 11.0 (StataCorp LLC, College Station,
TX, USA).

METHODS
Study design
Cross-sectional and observational study

Ethical aspects
The study was approved by the Ethics and Research
Committee (CAAE 79849817.7.0000.0082). It was performed in accordance with the regulations of the Declaration
of Helsinki.

RESULTS

Participants

Sociodemographic data

Mothers whose children were cared for by the pediatric outpatient clinics of Faculdade de Medicina do ABC, in
Santo André, were selected and interviewed in 2018. The
Free and Informed Consent Term was signed by all included
mothers. Mothers with breastfeeding children, mothers with
children over 12 years of age, and mothers under 18 years
of age were excluded.

In total, 385 mothers were interviewed at the pediatric
outpatient clinics of Faculdade de Medicina do ABC, in Santo
André, Brasil. Most mothers were married (57.66%), white
(47.01%), and had completed high school education (59.22%).
The median number of children, median number of abortions,
and median number of people living in the same home were
2, 0, and 4, respectively. The median family income was R$
1,547.00 (Table 1). The current average maternal age was 35
years, and the average age of the mothers at the time of delivery was 28 years.

Variables
Demographic data of mothers included color, education,
marital status, family income, and number of people living in
the house. Data related to gestational antecedents included
number of children and abortions, type of delivery and complications, whether the pregnancy was planned, and age at the
time of delivery.
Data related to children included date of birth, weight at
birth, gestational age, and use of a pacifier. Mothers were asked
about breastfeeding in the first hour of life and the duration of
EBF and total breastfeeding in months.
Dependent variables included EBF for <6 months and total
breastfeeding for <2 years.

Child data and birth
The majority of deliveries took place at term (73.77%),
and most of them were performed via cesarean section
(53.51%). The median age of the mothers at the time of
delivery was 28 years. Overall, 79.22% of mothers reported
no complications at the time of delivery. Pregnancy was not
planned in most mothers (54.03%). Low birth weight and
use of a pacifier were reported in 20.63 and 48.57% of children, respectively (Table 1).
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Table 1. Participants characteristics.
Characteristics
Marital status
Married
Single
Color
White
Black
Brown
Yellow
Education
Illiterate
Incomplete elementary school
Complete elementary school
Incomplete high school
Complete high school
Did not complete higher
education
Completed higher education
Time of delivery
Preterm
Term
Post-term
Type of delivery
Cesarean section
Normal or natural
Complications
during delivery
No
Yes
Low birth weight
No
Yes

n

%

222
163

57.66
42.34

181
52
148
4

47.01
13.51
38.44
1.04

3
55
24
29
228

0.78
14.29
6.23
7.53
59.22

5

1.3

41

10.65

71
284
30

18.44
73.77
7.79

206
179

53.51
46.49

305
80

79.22
20.78

Characteristics
Forceps
No
Yes
Used pacifier?
No
Yes
Planned pregnancy
No
Yes
Breastfeeding in the
first hour of life
No
Yes
Exclusive breastfeeding
for more than 6 months
No
Yes
Breastfeeding for more
than 2 years
No
Yes

n

%

365
20

94.81
5.19

198
187

51.43
48.57

208
177

54.03
45.97

165
220

42.86
57.14

237
148

61.56
38.44

298
87

2
0
28

77.4
22.6
Percentiles
(25–75)
1–3
0–0
23–35

4

3–5

R$
1,500.00

R$
900.00–
R$
2,500.00

Median

300
78

Number of children
Number of abortions
Age at the time of delivery.
Number of people living in the
house
Family income

79.37
20.63

Breastfeeding data

pacifier, breastfeeding in the first hour, and unplanned pregnancy (Table 2).
The final predictors for EBF <6 months included marital
status, use of a pacifier, breastfeeding in the first hour, and low
birth weight. Single mothers had a higher risk of not completing EBF for 6 months than married ones (OR=1.976; 95%CI
1.245–3.135; p=0.004). Children who used a pacifier exhibited a two times greater risk of EBF for <6 months than those
who did not use a pacifier (OR=2.25; 95%CI 1.436–3.524;
p<0.001). Children with lower birth weight had a two times
greater risk of EBF for <6 months (OR=2.21; 95%CI 1.192–
4.102; p=0.012).
Mothers who breastfed in the first hour after birth had a lower
risk of not adhering to EBF for 6 months (OR=0.048; 95%CI
0.281–0.714; p=0.001). Women with planned pregnancies

In total, 57.14% of mothers reported breastfeeding within
the first hour after giving birth. EBF for 6 months or more and
breastfeeding for 2 years or more were reported by 38.44 and
22.6% of mothers, respectively (Table 1).

Factors associated with exclusive
breastfeeding <6 months and total
breastfeeding duration <2 years
Independent predictors for EBF for <6 months included
marital status, gestational age, low birth weight, use of a pacifier, breastfeeding in the first hour of life, and unplanned pregnancy (Table 2).
Independent predictors for total breastfeeding duration
<2 years included marital status, gestational age, use of a
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Table 2. Association between analyzed variables and duration of exclusive and total breastfeeding.
Exclusive breastfeeding
≥6 months

<6 months

Total breastfeeding

p*

n (%)

p*

≥2 years

<2 years
n (%)

Marital status
Married

120 (54.05)

102 (45.94)

162 (72.97)

60 (27.02)

Single

117 (71.77)

46 (28.22)

136 (83.43)

27 (16.56)

White

110 (60.77)

71 (39.22)

138 (76.24)

43 (23.75)

Black

30 (57.69)

22 (42.3)

41 (78.84)

11 (21.15)

Brown

95 (64.18)

53 (35.81)

116 (78.37)

32 (21.62)

Yellow

2 (50)

2 (50)

3 (75)

1 (25)

Illiterate

1 (33.33)

2 (66.66)

3 (100)

0 (0)

Incomplete
elementary school

37 (67.27)

18 (32.72)

42 (76.36)

13 (23.63)

Complete
elementary school

10 (41.66)

14 (58.33)

13 (54.16)

11 (45.83)

Incomplete high
school

20 (68.96)

9 (31.03)

25 (86.2)

4 (13.79)

Complete high
school

144 (63.15)

84 (36.84)

182 (79.82)

46 (20.17)

Did not complete
higher education

5 (100)

0 (0)

5 (100)

0 (0)

Completed higher
education

20 (48.78)

21 (51.21)

28 (68.29)

13 (31.7)

Preterm

55 (77.46)

16 (22.53)

61 (85.91)

10 (14.08)

Term

163 (57.39)

121 (42.6)

216 (76.05)

68 (23.95)

Post-term

19 (63.33)

11 (36.66)

21 (70)

9 (30)

Cesarean section

134 (65.04)

72 (34.95)

165 (80.09)

41 (19.9)

Normal or natural

103 (57.54)

76 (42.45)

133 (74.3)

46 (25.98)

No

183 (60)

122 (40)

236 (77.37)

69 (22.62)

Yes

54 (67.5)

26 (32.5)

62 (77.5)

18 (22.5)

No

173 (57.66)

127 (42.33)

226 (75.33)

74 (24.66)

Yes

61 (78.2)

17 (21.79)

65 (83.33)

13 (16.66)

<0.001

0.015

Color

0.672

0.683

Education

0.593

0.913

Time of delivery
0.024

0.044

Type of delivery
0.205

0.217

Complications
during delivery
0.220

0.981

Low birth weight
<0.001

0.135
Continue...
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Table 2. Continuation.
Exclusive breastfeeding
<6 months

≥6 months

No

227 (62.19)

138 (37.8)

Yes

10 (50)

10 (50)

No

105 (53.03)

93 (46.96)

Yes

132 (70.58)

55 (29.41)

No

138 (66.34)

70 (33.65)

Yes

99 (55.93)

78 (44.06)

No

122 (73.93)

43 (26.06)

Yes

115 (52.27)

105 (47.72)

Total breastfeeding

p*

<2 years

≥2 years

285 (78.08)

80 (21.91)

13 (65)

7 (35)

131 (66.16)

67 (33.83)

167 (89.3)

20 (10.69)

171 (82.21)

37 (17.78)

127 (71.75)

50 (28.24)

142 (86.06)

23 (13.93)

156 (70.9)

64 (29.09)

p*

Forceps
0.275

0.173

Used pacifier?
<0.001

<0.001

Planned pregnancy
0.036

0.014

Breastfeeding in the
first hour of life
<0.001

Median (95%CI)

p**

Median (95%CI)

<0.001
p**

Number of children

2 (2–2)

2 (2–2)

0.536

2 (2–2)

2 (2–2)

0.812

Number of abortions

0 (0–0)

0 (0–0)

0.905

0 (0–0)

0 (0–0)

0.544

Age at the time of
delivery

28 (26–29)

29 (27–31)

0.563

28 (26–29)

29 (27.86–33)

0.304

Number of people
living in the house

4 (4–4)

4 (4–4)

0.237

4 (4–4)

4 (4–4)

0.151

R$ 1,300.00
(R$ 1,100.00–
R$ 1,500.00)

R$ 1,550.00
(R$ 1,500.00–
R$2,000.00)

0.104

R$ 1,375.00 (R$
1,145.49–R$
1,500.00)

R$ 2,000.00
(R$ 1,500.00–
R$ 2,000.00)

0.024

Family income

CI: confidence interval; *χ2 test; **Wilcoxon rank-sum (Mann-Whitney) test.

DISCUSSION

had a lower prevalence of early weaning (OR=0.665; 95%CI
0.424–1.042; p=0.075) (Table 3).
The final predictors for lower adherence to breastfeeding
for 2 years or more included pacifier use, unplanned pregnancy, and no breastfeeding within the first hour after birth.
Children using a pacifier exhibited a five times greater risk of
breastfeeding for <2 years than those who did not use a pacifier
(OR=4.82; 95%CI 2.722–8.54; p<0.001). There was a tendency for single mothers to breastfeed for <2 years (OR=1.714;
95%CI 0.99–2.967; p=0.054). Mothers with planned pregnancies (OR=0.517; 95%CI 0.305–0.875; p=0.014) and those
who breastfed in the first hour after birth (OR=0.365; 95%CI
0.208–0.641; p<0.001) had a lower prevalence of early weaning (before 2 years of age) (Table 3).

The main observation in the present study was that the percentage of mothers who followed EBF for 6 months and total
breastfeeding for 2 years was unsatisfactory. Several factors are
associated with reduced breastfeeding duration, some of which
are modifiable. The use of a pacifier was a common factor for
early interruption of both modalities of breastfeeding.
The prevalence of EBF for >6 months was 38.44%, which
was considerably lower than the WHO target of 50% for 20259.
The prevalence of breastfeeding for 2 years or more was 22.6%.
EBF for <6 months was associated with low birth weight
in this and in other studies. Other studies that corroborate this
finding have suggested that newborns with low birth weight
spend more time in the intensive care unit or have sucking or
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Table 3. Logistic regression for exclusive breastfeeding for
6 months and total breastfeeding for 2 years.
Characteristics

OR (95%CI)

swallowing difficulties. Moreover, they receive infant formulas
earlier than other newborns14,15. Maternity hospitals associated
with Faculdade de Medicina do ABC participate in the initiative
of the Ministry of Health, which prioritizes the use of human
milk in nutritional therapy for hospitalized newborns.
Studies have demonstrated the relationship between the use
of a pacifier and the reduction of EBF observed in the present study. This finding might be attributed to the fact that the
use of a pacifier results in a reduced number of feeds per day,
leading to reduced milk production. Moreover, owing to the
so-called nozzle confusion, the child can no longer breastfeed
correctly because of the pacifier16,17. A correlation was observed
between increased EBF and a reduction in the use of pacifiers
in Brasil, a modifiable element that influences the duration of
breastfeeding18.
Single mothers exhibited shorter EBF time of up to 6
months, suggesting that social and family support influence
breastfeeding duration15.
In contrast, mothers who breastfed within the first hour after
the birth of their child were more likely to complete EBF for
6 months, which may be attributed to the fact that the interaction between the mother and child in the first hour of life
contributes to a greater connection and production of oxytocin, which is essential for milk ejection19. This association has
already been described in medical literature20.
A trend toward reduced duration of EBF was observed in
cases of unplanned pregnancy (p=0.075). A similar finding
has been reported in another study and is probably attributed
to the fact that mothers who were not prepared for pregnancy
were not prepared for breastfeeding as well21.
Shorter EBF duration (<6 months) and shorter total breastfeeding duration were associated with the use of pacifiers, as
previously reported22 . A possible explanation for this finding
is that the pacifier reduces the number of feeds per day, which
leads to reduced milk production23 . Similarly, women who
breastfed during the first hour after the birth of their child
exhibited a greater tendency to follow the recommended
breastfeeding duration, which can be justified by the greater
emotional bond built in the early stages of life, an association
described in previous studies11,21.
There was a lower tendency for single mothers to breastfeed
for 2 or more years. This finding was also associated with exclusive
breastfeeding and has been verified in previous studies, reiterating the importance of aggregating social and family elements24,25.

p

Exclusive breastfeeding for 6 months
Marital status
Ref
Single

0.004

1.976
(1.245–3.135)

Pacifier
Ref
Yes

2.25
(1.436–3.524)

<0.001

Planned pregnancy
Ref
Yes

0.075

0.665
(0.424–1.042)

Breastfeeding in the
first hour of life
Ref
Yes

0.001

0.048
(0.281–0.714)

Low birth weight
Ref
Yes

0.012

2.21
(1.192–4.102)
Total breastfeeding for 2 years

Marital status
Ref
Single

1.714
(0.99–2.967)

0.054

Pacifier
Ref
Yes

4.82
(2.722–8.540)

<0.001

Planned pregnancy
Ref
Yes

0.517
(0.305–0.875)

0.014

Breastfeeding in
the first hour of life

Limitations

Ref
Yes

0.365
(0.208–0.641)

The present study had some limitations. It was a cross-sectional and observational study. Hence, we could not establish
cause-and-consequence relationships. Moreover, the collected

<0.001
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information was reported by mothers, which may have led to
recall bias. No data were collected about the professions of the
mothers or the presence of maternity leave, which might be
among the causal factors of early interruption of EBF.
Future prospective studies with larger sample sizes should be
performed to prove the hypotheses suggested in this cross-sectional study.

Therefore, paying attention to factors that limit breastfeeding
may contribute to an increase in the prevalence of breastfeeding in the future.
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CONCLUSIONS
The prevalence of EBF for 6 months and total breastfeeding for up to 2 years was insufficient in the studied population.
Several factors were associated with reduced breastfeeding duration in both the modalities, some of which being modifiable.
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Comparison of two pandemics: H1N1 and SARS-CoV-2
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,

SUMMARY
OBJECTIVE: We aimed to compare the clinical, epidemiological, and prognostic features of the H1N1 pandemic in 2009 and the severe
acute respiratory syndrome coronavirus 2 pandemic in 2020.
METHODS: This retrospective study involved subjects from seven centers that were admitted and found to be positive for H1N1 or
COVID-19 real-time polymerase chain reaction test.
RESULTS: A total of 143 patients with H1N1 and 309 patients with COVID-19 were involved in the study. H1N1 patients were younger
than COVID-19 ones. While 58.7% of H1N1 patients were female, 57.9% of COVID-19 patients were male. Complaints of fever,
cough, sputum, sore throat, myalgia, weakness, headache, and shortness of breath in H1N1 patients were statistically higher than in
COVID-19 ones. The duration of symptoms until H1N1 patients were admitted to the hospital was shorter than that for COVID-19
patients. Leukopenia was more common in COVID-19 patients. C-reactive protein levels were higher in COVID-19 patients, while lactate
dehydrogenase levels were higher in H1N1 ones. The mortality rate was also higher in H1N1 cases.
CONCLUSIONS: The severe acute respiratory syndrome coronavirus 2 pandemic is a major public health problem that continues to affect
the world with its high rate of contagion. In addition, no vaccines or a specific drug for the benefit of millions of people have been found
yet. The H1N1 pandemic is an epidemic that affected the whole world about ten years ago and was prevented by the development of
vaccines at a short period. Experience in the H1N1 pandemic may be the guide to prevent the COVID-19 pandemic from a worse end.
KEYWORDS: Coronavirus infections. Influenza A virus, H1N1 subtype. Pandemics.

INTRODUCTION

others cause epidemics worldwide. Increasing world population,
nutritional problems, globalization, tourism, and economic
reasons have led people to establish a connection with animals
in their natural habitats. This situation has caused humans to

Infectious diseases continue to pose a great threat to public
health, despite the current improvements of science and technology. Some of these illnesses are seen sporadically, while
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face many zoonotic diseases, such as Crimean Congo hemorrhagic fever, swine flu, bird flu, severe acute respiratory syndrome (SARS), Middle East respiratory syndrome (MERS),
and the spread of these diseases on a global scale. The World
Health Organization Emergency Committee announced the
H1N1 influenza pandemic in 2009, polio ‘resurrection’ and
the Ebola epidemic in 2014, and the Zika virus disease in 2016
as public health emergencies1.
The World Health Organization declared the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) disease
as a pandemic in March 2020 after the global H1N1 influenza threat in 20092,3. Respiratory viruses that can be transmitted from person to person are responsible for both pandemics. Although rapid vaccines were produced during the
H1N1 pandemic in 2009 and most cases were mild, 100,000
to 400,000 deaths due to this disease were estimated in the
first year worldwide. However, there is no vaccine to protect
people against COVID-19 yet. Avoiding close contact with
COVID-19 infected individuals and hand washing are the
only ways to prevent this disease4. Currently, this disease has
caused more than 1,000,000 deaths.
In our study, we aimed to compare the clinical, epidemiological, and prognostic features of the H1N1 pandemic in
2009 and the SARS-CoV-2 pandemic in 2020.

variables. Data obtained by measurement are expressed as
mean ± standard deviation. Information taken from counting was expressed as numbers (%). The correlation analysis
was performed by using Pearson’s and Spearman’s correlation tests. Receiver operating characteristic (ROC) analysis
was performed to calculate the sensitivity, specificity, and
negative (NPV) and positive (PPV) predictive values of statistically significant variables. A p-value lower than 0.05 was
considered statistically significant.

RESULTS
The average age of 143 patients with H1N1 diagnosed during
the H1N1 pandemic in 2009 was 41.7±22.2, and the average age of 309 COVID-19 patients in the same centers in
the 2020 SARS-CoV-2 pandemic was 50.2±18.9 (p<0.001).
In contrast, 59 (41.3%) H1N1 patients were male, whereas
in COVID-19, there were 179 (57.9%; OR=1.96; p=0.001).
The duration of symptoms until H1N1 patients were admitted to the hospital was shorter than for COVID-19 patients
(p<0.001). Complaints of fever, cough, sputum, sore throat,
myalgia, weakness, headache, and shortness of breath in
H1N1 patients were statistically higher than in COVID19 ones (p<0.05). Leukopenia (white blood cell – WBC
<4000) was more common in COVID-19 patients (p<0.001).
The C-reactive protein (CRP) value was higher in COVID-19
patients (p=0.027). Lactate dehydrogenase (LDH) was higher
in H1N1 patients (p<0.001). In other laboratory tests, no statistically significant difference was detected between the two
pandemic diseases. H1N1 patients were hospitalized for less
time (p<0.001), but they required more intensive care and
mechanical ventilation (p<0.001; p=0.004). The mortality
rate was also statistically higher in H1N1 cases (p=0.004).
The findings are summarized in Table 1. Odds Ratio (OR)
values of categorical variables in COVID-19 or H1N1 patients
are demonstrated in Figure 1.

METHODS
Our study was performed with 143 H1N1 cases and 309
SARS-CoV-2 cases, which were diagnosed in eight centers in
Turkey between November 2009 and January 2010 and between
March-May 2020 retrospectively. The diagnosis of all H1N1
and SARS-CoV-2 cases was confirmed through the real-time
polymerase chain reaction (RT-PCR) test. Demographic data
(age and gender), comorbid diseases, clinical symptoms (fever,
cough, sputum, dyspnea, sore throat, myalgia, weakness, nausea,
vomiting, diarrhea, and headache), findings (body temperature,
pulse, respiratory rate), laboratory tests, anti-microbiological
treatment, respiratory support, complications, and mortality
information of the patients were recorded in the study form
by examining the patients’ files.

DISCUSSION
Although the H1N1 and COVID-19 pandemics are both
respiratory diseases that can spread from person to person,
there are significant differences between their conditions,
clinical course, and preventive measures. H1N1 influenza is
a disease that has caused epidemics and pandemics of which
we have a knowledge of precautions, antiviral drugs, and vaccination studies. COVID-19 pandemic, on the other hand, is
a disease that the world has not experienced before and does
not have sufficient infrastructure to develop specific antiviral drugs or vaccines. In our study, we compared the clinical,

Statistical analysis
Descriptive statistical analysis was carried out for all variables investigated in the study. Compatibility with the normal distribution of data obtained by the measurement was
found by using the Kolmogorov-Smirnov test. Student’s
t-test was applied for the data that fit the normal distribution, and Mann-Whitney U test was used for the data that
did not. The χ² test was used in the analysis of categorical
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epidemiological, and prognostic features of the H1N1 pandemic in 2009 and the SARS-CoV-2 pandemic in 2020.
Young people were affected more in H1N1 pandemic than in

COVID-19 (p<0.001). In the H1N1 pandemic, the elderly
people were relatively protected, because they were immune
to H1N1 epitopes in influenza outbreaks in 1918 and later5.

Table 1. Demographic, clinical, and laboratory features of the patients.
H1N1 (n=143)

COVID (n=309)

p-value

OR

95%CI

Age

41.7±22.2

50.2±18.9

<0.001

[–]

[–]

Gender (male)

59 (41.3)

179 (57.9)

0.001

0.51

0.33–0.78

Comorbidity

50 (34.9)

127 (41.1)

0.205

[–]

[–]

Duration of symptom (days)

4.5±2.6

3.6±3.2

<0.001

[–]

[–]

Fever

90 (62.9)

151(48.9)

0.016

1.78

1.16–2.72

Cough

117 (81.8)

185 (59.9)

<0.001

3.02

1.82–5.03

Sputum

50 (34.9)

33 (10.6)

<0.001

4.50

2.65–7.64

Sore throat

74 (51.7)

85 (27.5)

<0.001

2.83

1.83–4.36

Myalgia

91 (63.6)

94 (30.4)

<0.001

4.25

2.72–6.64

Weakness

109 (76.2)

160 (51.8)

<0.001

2.99

1.87–4.78

Headache

83 (58)

76 (24.6)

<0.001

4.24

2.72–6.61

Nausea/Vomiting

29 (20.3)

26 (8.4)

0.114

[–]

[–]

Diarrhea

12 (8.4)

25 (8.1)

0.802

[–]

[–]

Dyspnea

84 (58.7)

92 (29.8)

<0.001

3.36

2.18–5.19

9021±5843

5932±3458

<0.001

WBC<4000

16 (11.2)

84 (27.2)

<0.001

0.34

0.18–0.62

Lymphocyte count

1193±821

1501±802

0.092

[–]

[–]

189000±65000

193000±65000

0.780

[–]

[–]

Hb

13.0±1.9

13.4±1.7

0.228

[–]

[–]

CRP

12.3±11.5

32.9±58.1

0.027

[–]

[–]

BUN

30.3±23.2

36.8±29.3

0.031

[–]

[–]

1.1±0.7

0.9±0.2

0.962

[–]

[–]

AST

61.9±66.5

54.0±169.2

0.021

[–]

[–]

ALT

58.6±83.4

51.5±179.6

0.419

[–]

[–]

LDH

503.9±278.7

323.3±153.6

<0.001

[–]

[–]

CPK

319.3±431.3

278.8±166.7

0.909

[–]

[–]

PT

13.9±1.2

14.6±1.9

0.075

[–]

[–]

aPTT

34.2±6.2

31.0±6.7

<0.001

[–]

[–]

INR

1.19±0.3

1.09±0.2

0.003

[–]

[–]

Hospitalization day

4.4±5.7

10.9±7.6

<0.001

[–]

[–]

intensive care

59 (41.3)

57 (18.4)

<0.001

3.11

1.95–4.94

Mechanical ventilator support

40 (28.0)

28 (9.1)

0.004

[–]

[–]

Mortality

12 (8.4)

10 (3.2)

0.004

2.74

1.07–7.04

WBC

Platelet count

Creatinin

WBC: White blood cell; Hb: Haemoglobin; CRP: C-reactive protein; BUN: Blood urea nitrogen; AST: Aspartate aminotransferase; ALT: Alanin aminotransferase;
LDH: Lactate dehydrogenase; CPK: Creatine phosphokinase; PT: Protrombin time; aPTT: Activated partial thromboplastin time; INR: International
normalized ratio.
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In COVID-19, although some degree of cross-protection is
possible for other coronaviruses, the rapid spread of SARSCoV2 suggests that there is no immunity to the disease6.
While H1N1 affected more the female gender, COVID-19
affects more males (p=0.001). In a meta-analysis study, 60%
of COVID-19 cases were reported to be males7. This may be
due to the fact that males pay less attention to protective measures and engage more in social settings. Males were also more
affected in studies of MERS-COV and SARS-COV8,9. It has
been emphasized that X chromosome and sex hormones may
also be responsible for women’s being less affected 10. In the
2009 H1N1 pandemic, however, women were more affected,
although it varied between geographic regions. This is mainly
due to the fact that women of reproductive age being more
affected and admitted to hospital11. In our study, the women
with H1N1 were mostly at reproductive age. The age of the
women was higher in COVID-19 patients.
Although clinical symptoms at the time of admission were
statistically significantly higher in H1N1 patients, COVID19 patients applied to the hospital earlier. This paradoxical

situation may have resulted from the widespread usage of communication tools, especially social media compared to 2009.
In addition, wider filiation by the health authorities caused
more frequent admission to the hospital in the COVID-19
pandemic. Laboratory results have shown that leukopenia
and elevated CRP levels are more common in COVID-19
patients and elevated LDH levels are more common in H1N1
ones. This could be related to the disease severity, levels of
inflammatory cytokines released, and differences in the age
and sex of the patients. During the COVID-19 pandemic,
the decision to follow up in the hospital as much as possible by the health authorities to prevent contamination from
patients and to prevent the circulation of these patients in
the community may explain the reason of hospitalization
for a longer period than in H1N1. The need for intensive
care and mechanical ventilator support was higher in H1N1
patients. The mortality rate in our H1N1 patients was statistically significant higher (p=0.004). While H1N1 mortality
was similar to global mortality rates, COVID-19 mortality
rate was below them7,12.

Figure 1. Plots reporting the Odds Ratio and 95% confidence interval of categorical variables in COVID-19 or H1N1 patients.

118
Rev Assoc Med Bras 2021;67(1):115-119

Kant, A. et al.

The number of people affected globally and of mortality
rates in both pandemics were examined; although the person-to-person transmission rate was low in the H1N1 pandemic, the infected patients were faced with a more severe
clinic. In the COVID-19 pandemic, the rate of transmission
from person to person was quite high, although the clinic one
was milder.2,3,7,12.

by the vaccine developed at a short time, with the advantage of
knowing the vaccination techniques against the influenza virus.
This experience in the H1N1 pandemic may be a guide for
clinicians and researchers in the management of the COVID19 pandemic.
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CONCLUSION
The SARS-CoV-2 pandemic, with its high transmission rate,
is a major public health problem that continues to affect the
world today, with more than one million deaths. No vaccine or
specific medicine to prevent the disease have been found yet.
The H1N1 epidemic, on the other hand, is an epidemic that
affected the whole world about 10 years ago and was prevented
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Race inequalities in maternal mortality
in the city of Rio de Janeiro, Brazil: 2010–2019
Lúcio Gomes Rodrigues Alves1

, Raphael Mendonça Guimarães2*

SUMMARY
OBJECTIVE: To analyze the behavior of maternal mortality according to the race/color variable in the city of Rio de Janeiro, Brazil,
between 2010 and 2019.
METHODS: This is a cross-sectional study that used microdata collected in the Sistema de Informações sobre Mortalidade and Sistema de
Informações sobre Nascidos Vivos. Data were disaggregated by race/color and age groups of childbearing age. Pearson’s χ2 test was used
to compare the ratio in each category of covariates. In order to explore the differences in the maternal mortality ratio of the respective
variables, the data were adjusted using Poisson’s model. Polynomial regression models were tested to describe the trend.
RESULTS: There were 732 maternal deaths in the city of Rio de Janeiro between 2010 and 2019. The time trend analysis of general
maternal mortality showed a significant decline between 2010 and 2018 followed by a new upward trend in 2019. There was a greater
maternal mortality ratio for older age groups, especially for women over 40 (prevalence ratio of 18.80, 95%CI 13.54–26.78; p<0.0001)
and black ones (prevalence ratio of 2.31, 95%CI 1.90–2.80; p<0.0001).
CONCLUSION: There is evidence that maternal mortality is associated with issues of race, which suggests the racial disparity in obstetric
care in the city of Rio de Janeiro.
KEYWORDS: Maternal mortality. Primary healthcare. Healthcare disparities. Racism.

INTRODUCTION

Birth” is unprecedented in this sense and identified racial disparities in the process of paying attention to pregnancy and
childbirth. It showed a gradient from worse to better care among
black, brown, and white women4.
The city of Rio de Janeiro has a persistent and chronically high maternal mortality ratio5. When data are categorized by skin color, the result is that black women are at
least three times more likely to die during pregnancy than
white women6. Racial inequalities in prenatal and childbirth care in Rio de Janeiro were first reported in 2005 7.
Since then, there has been an attempt to monitor the occurrence of racial disparities in obstetric care. Therefore, we
aimed to analyze the behavior of maternal mortality according to the race variable in the city of Rio de Janeiro between
2010 and 2019.

The role of contextual factors and persistent racial inequality in contributing to pregnancy-related mortality among
black women has been extensively explored in the literature1.
Despite advances in the quality and access to maternal and
child healthcare with a marked reduction in infant and maternal mortality rates, certain racial and ethnic groups systematically benefit less from these advances2.
Literature is full of examples of racial disparities in the results
concerning obstetric care, mainly regarding the prevalence of
premature birth, fetal growth restriction, fetal death, maternal
mortality, and inadequate prenatal care3. Only a small amount
of research focused on race/color influences regarding pregnancy and childbirth experience has been conducted in Brazil.
The study “Born in Brazil: National Survey on Childbirth and
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METHODS

assumption of homoscedasticity and adherence to normal distribution was evaluated. In addition, the dispersion diagram
and determination coefficient (R2) values were analyzed.
In order to assess the possible impact of the coverage expansion of the Brazilian Family Health Strategy in the occurrence
of maternal death, which started in 2009, the annual hospitalization rates between 2010 and 2019 were estimated for all
causes. Using the year 2010 as a reference, the rate ratios for
each year and their respective CIs were calculated.

This was an observational cross-sectional study that used microdata from the city of Rio de Janeiro. Women’s deaths during
pregnancy or puerperium periods (up to the 42nd day of puerperium) from 2010 to 2019 were considered based on information provided on the death certificate.
The maternal mortality ratio (MMR) was calculated according to the formula:
The maternal mortality ratio (MMR) was calculated according to the formula:

MMR
=

Deaths in pregnant and puerperal women according to race and age group
𝑥𝑥 100,000
Number of live births according to mother′s age and race
The variables, age group and race, were stratified as: the age variable was

RESULTS

The variables, age group and race, were stratified as: the age varidividedwas
into categorized
white, brown, andasblack.
able
15 to 19 years, 20 to 39 years, and 40 years
maternal
mortality
count
was divided
estimated based
the occurrence
of deaths
and The
older;
whereas
race
was
intoonwhite,
brown,
and for
black.
each of the above-mentioned category. Pearson's χ2 test and its respective p-value were
The maternal mortality count was estimated based on the
used to compare the ratio in each covariate category.
occurrence
of deaths
for each
of the
above-mentioned
category.
Data were adjusted
using Poisson’s
model
to explore
the differences in the maternal
mortality ratio χ
of2the
variable
analyzed variables
werewere
included
in the to
model
Pearson’s
test
andstrata.
its The
respective
p-value
used
comwhen the bivariate analysis indicated a statistically significant association with the studied
pare the ratio in each covariate category.
outcome. In the modeling for each variable, the gross and adjusted prevalence ratios were
Data were adjusted using Poisson’s model to explore the differcalculated according to the best model obtained by the maximum likelihood statistics.
ences
in the
maternal
mortality
ratio
of the
variable
strata. The anaConfidence
intervals
(CIs) were
also estimated
at a 95%
significance
level.
the historical
of the in
maternal
mortalitywhen
ratio for
period were
lyzedThen,
variables
wereseries
included
the model
thethebivariate
analexpanded. The total MMR trend was calculated according to age and race categories. The
ysis
indicated a statistically significant association with the studied
trends were analyzed using the polynomial model, whose dependent variable (Y) is
outcome.
In the modeling for each variable, the gross and adjusted
represented by the maternal mortality ratios, and the independent variable (X), by the
prevalence
best
calendar years. Aratios
residualwere
analysiscalculated
was performedaccording
to choose theto
bestthe
model,
and model
the
assumption ofby
homoscedasticity
and adherence
to normal
distribution
was evaluated. interIn
obtained
the maximum
likelihood
statistics.
Confidence
addition, the dispersion diagram and determination coefficient (R2) values were analyzed.
vals (CIs) were also estimated at a 95% significance level.
In order to assess the possible impact of the coverage expansion of the Brazilian
Then, the historical series of the maternal mortality ratio
Family Health Strategy in the occurrence of maternal death, which started in 2009, the
for
the
period were
expanded.
Thewere
total
MMR
annual
hospitalization
rates between
2010 and 2019
estimated
for alltrend
causes. was
Using calthe year 2010
as a reference,to
theage
rate ratios
eachcategories.
year and their respective
CIs werewere
culated
according
and for
race
The trends
calculated.
analyzed
using the polynomial model, whose dependent variable (Y) is represented by the maternal mortality ratios, and
the independent variableRESULTS
(X), by the calendar years. A residual analysis was performed to choose the best model, and the
categorized as 15 to 19 years, 20 to 39 years, and 40 years and older; whereas race was

Between 2010 and 2019, 732 maternal deaths in the city of
Rio de Janeiro were reported. Over this period, the maternal
mortality ratio varied between 63 and 89 deaths per 100 thousand live births. We analyzed the association between the race
and age group variables and MMR through modeling using
Poisson’s regression. Based on these results, the respective prevalence ratios were calculated (Table 1).
Using the prevalence ratios (PR) and their respective 95%
CIs, we observed an increase in the maternal mortality ratio
for older age groups, especially for women over 40 (PR=18.80,
95%CI 13.54–26.78), and for race, mainly for black women
(PR=2.31, 95%CI 1.90–2.80). No statistical significance in the
gross model was observed for the brown category. However, when
the model was adjusted between the variables, even this category started to have statistical significance, suggesting an effect
of interaction between race and age.
Once it was observed that the age group and race/color variables showed differences between the categories, we carried out
a time trend analysis of MMR for all the categories. The results
are described in Table 2. None of the trends is significant even
for the best fit model, thus an important change in the MMR

Table 1. Gross and adjusted Poisson’s regression models for maternal mortality in the city of Rio de Janeiro, between 2010
and 2019.
Gross model

Adjusted model

PR

95%CI

p-value

PR

95%CI

p-value

15 to 19

1

[–]

[–]

1

[–]

[–]

20 to 39

2.62

1.92–3.66

<0.001

2.78

2.04–3.90

<0.001

40 and more

18.8

13.54–26.78

<0.001

20.62

14.83–29.43

<0.001

White

1

[–]

[–]

1

[–]

[–]

Brown

1.11

0.95–1.29

0.078

1.28

1.10–1.51

0.001

Black

2.31

1.90–2.80

<0.001

2.64

2.18–3.20

<0.001

Age group (years)

Race

Source: Mortality Information System (SIM-SUS), 2020. PR: prevalence ratio; 95%CI: 95% confidence interval.
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trend was observed in the short ten-year period. In addition,
for most categories, the pattern presented in the time series
showed a decline followed by an increase, suggesting that an
initial tendency to reduce the MMR occurred followed by an
apparent change in the trend and return to a growth pattern.
Finally, when analyzing the variation year by year, with the
rate ratio (RR) for each category, the total rates between 2011 and
2018 showed a significant reduction. However, in 2018, we found
a lower MMR than in 2010 (reference year), which was significant, corroborating that there was, in fact, a change in the tendency
towards a decline. This pattern was followed in the color and age
group analysis (Table 3). A similar association was obtained for the
brown and white groups, in which the 2019 ratio was significantly
higher than that of the reference year. We found a similar pattern
for the age group between 15 and 19, and a similar situation in
the white race occurred for the 20 and 39 age group. We observed
an apparently significant reduction in the ratio with time evolution for the black race and for the age group of 40 years and older.

United Nations in 2015. It remains a priority for the Sustainable
Development Goals on the 2030 agenda10.
In the last 20 years, it was observed an improvement in almost
all maternal health indicators in Brazil, as well as a great expansion of access to health services. There was a big drop in fertility
rates, universalization of prenatal and hospital care for childbirth,
increased access to contraception and breastfeeding, and decreased
hospitalizations for abortion and malnutrition11. However, MM
persists as a public health challenge. MM can be considered an
indicator of social inequality12. Incorporated into these persistent
disparities are the continuing effects of institutional racism13.
Over time, maternal mortality was shown to be persistently
higher in black women, who are the most socially vulnerable.
However, meanwhile, universal coverage of both prenatal and
childbirth care was available in addition to the investigation
expansion of deaths in women of childbearing age. This finding
indicates that the reduction below the expectation may have
occurred due to the improvement in the birth record and the
maternal condition in the perinatal period rather than due to
the healthcare system ineffectiveness14.
Maternal mortality disparities are well-documented for
non-Hispanic blacks, who carry the burden of the highest
MMR. Furthermore, MM per se may be an indication of racial
disparities in pregnancy complications, leading many to explore
risk factors and disparities in severe maternal morbidity, which
is a more common precursor to MM15. The solutions to the
inequality issue in MM are specific to each location, considering that there are peculiar issues of social, such as structural racism, and operational, such as access to health services, aspects16.
Some measures have been adopted in Rio de Janeiro to mitigate
the problem. The Cegonha Carioca Program17 was implemented
for the Municipal Health Department of Rio de Janeiro in 2011.
Its implementation caused changes in the organization of actions

DISCUSSION
Health outcomes are largely associated with social determinants,
including health and system services, location, employment,
education, race, and income. The literature consistently reports
that ethnic-racial minorities receive lower quality and intensity
of healthcare compared to whites over a wide range of preventive, diagnostic, therapeutic services, and disease organizations8.
In fact, the fifth goal of the Millennium Goals includes worldwide reduction of maternal mortality by 75%, but Brazil has not
reached this goal. Between 1990 and 2015, Brazil reduced MM by
43%, which was below the target of 66%9. The MM decrease was
one of the worst indicators that Brazil presented when it reported
the achievement of the Millennium Development Goals to the

Table 2. Time trend of maternal mortality according to age and race in the city of Rio de Janeiro, 2010 to 2019.
Equation

R2

p-value

Trend

Significance

White

y=-0.21x2+3.10x+53.29

0.03

0.888

Increase with subsequent decline

NS

Brown

y=0.67x -7.97x+155.99

0.09

0.742

Decline with subsequent growth

NS

Black

y=0.44 x -4.93x+88.18

0.12

0.667

Decline with subsequent growth

NS

15 to 19

y=1.23x2-13.02x+97.08

0.15

0.616

Decline with subsequent growth

NS

20 to 39

y=-0.12x +2.2x+64.93

0.08

0.759

Increase with subsequent decline

NS

y=5.86x -88.74x+469.45

0.48

0.129

Decline with subsequent growth

NS

y=0.30x -3.42x+84.38

0.09

0.764

Decline with subsequent growth

NS

Race
2

2

Age group (years)

40 and more
Total

2

2

2

Source: Mortality Information System (SIM-SUS), 2020. NS: non-significant.

122
Rev Assoc Med Bras 2021;67(1):120-124

Alves, L. G. R. and Guimarães, R. M.

and services provided in prenatal, childbirth, and postpartum care
with positive results for the healthcare improvement in women and
children, especially those with greater vulnerability, expanding their
access to healthcare services in the pregnancy–puerperal cycle17.
The Estratégia Rede Cegonha seeks to ensure access and to
improve the quality of care offered to women and newborns
in the puerperal pregnancy cycle. The implementation of this
model implies the verification of changes and adjustments in
the organization of health actions and services. Thus, the role
of the Family Health Strategy is central. Silva18 identified a
reduction in direct obstetric causes from the expansion of the
Brazilian Family Health Strategy in 2009.
Even so, the most recent analysis of the city of Rio de Janeiro
shows that there is no equal access to quality healthcare, and it is
important to hold the debate on structural and institutional racism
in such location19. Hence, the expansion of the Brazilian Family
Health Strategy coverage does not seem to have been sufficient to

mitigate the problem of adequate access. Therefore, innovations
in prenatal and childbirth with the potential to be involved with
the social determinants of maternal health are necessary, which
is a finding corroborated by Gadson et al.20.
Therefore, some measures must be adopted to minimize
some of the impacts of systemic racism on healthcare services, to
ensure high-quality access for all, and to address social needs as
part of the care provision21. Ultimately, reducing MM requires
investments specifically in black maternal healthcare and solutions that involve inequities that undermine health outcomes
for black mothers and their children. The elimination of health
inequities, therefore, requires a multidisciplinary approach.

CONCLUSIONS
Our study demonstrated the racial disparity in maternal mortality in the city of Rio de Janeiro. To reduce maternal mortality,

Table 3. Rate ratio for temporal association of maternal mortality according to race categories in the city of Rio de Janeiro,
2010–2019.
Race
White

Year

Black
95%CI

MMR

RR

2010

63.86

1.00

[–]

2011

40.28

0.63

0.56

2012

60.47

0.95

0.83

2013

79.60

1.25

2014

61.17

2015

Brown
95%CI

MMR

RR

[–]

172.92

1.00

[–]

0.71

123.51

0.71

0.66

1.06

137.11

0.79

0.74

1.10

1.40

106.95

0.62

0.96

0.84

1.07

130.02

70.00

1.10

0.96

1.23

2016

49.61

0.78

0.68

2017

81.51

1.28

1.12

2018

39.17

0.61

2019

75.98

1.19

2010

100.68

1.00

2011

55.08

0.55

0.46

2012

46.27

0.46

0.39

2013

80.09

0.80

2014

81.84

2015

Total
95%CI

MMR

RR

[–]

85.76

1.00

[–]

0.77

84.32

0.98

0.92

0.85

65.92

0.77

0.72

0.57

0.66

68.96

0.80

0.75

0.70

0.81

87.40

146.28

0.85

0.79

0.91

0.87

146.86

0.85

0.79

1.43

145.42

0.84

0.78

0.54

0.69

146.00

0.84

1.05

1.33

124.98

0.72

71.20

1.00

0.63

66.52

0.93

0.87

0.53

63.24

0.89

0.83

0.67

0.92

74.12

1.04

0.81

0.69

0.94

78.67

96.81

0.96

0.81

1.11

2016

30.98

0.31

0.26

2017

55.09

0.55

2018

78.80

0.78

2019

100.07

0.99

95%CI

MMR

RR

[–]

89.31

1.00

[–]

[–]

1.05

69.58

0.78

0.74

0.81

0.82

70.46

0.79

0.75

0.82

0.75

0.86

77.23

0.86

0.83

0.90

1.02

0.95

1.08

80.98

0.91

0.87

0.95

71.61

0.84

0.78

0.89

75.55

0.85

0.81

0.88

0.91

85.24

0.99

0.93

1.06

77.56

0.87

0.83

0.91

0.90

74.35

0.87

0.81

0.92

82.25

0.92

0.88

0.96

0.78

0.90

64.94

0.76

0.71

0.81

63.31

0.71

0.68

0.74

0.67

0.77

90.24

1.05

0.99

1.12

87.02

0.97

0.93

1.02

434.31

1.00

89.31

1.00

1.00

204.01

0.47

0.38

0.56

69.58

0.78

0.74

0.81

0.95

379.51

0.87

0.70

1.04

70.46

0.79

0.75

0.82

0.97

1.12

127.59

0.29

0.24

0.35

77.23

0.86

0.83

0.90

1.10

1.03

1.18

90.44

0.21

0.17

0.25

80.98

0.91

0.87

0.95

62.28

0.87

0.81

0.94

311.35

0.72

0.58

0.86

75.55

0.85

0.81

0.88

0.36

85.68

1.20

1.12

1.29

87.29

0.20

0.16

0.24

77.56

0.87

0.83

0.91

0.46

0.63

84.80

1.19

1.11

1.28

134.08

0.31

0.25

0.37

82.25

0.92

0.88

0.96

0.66

0.90

56.93

0.80

0.74

0.86

127.78

0.29

0.24

0.35

63.31

0.71

0.68

0.74

0.84

1.15

80.93

1.14

1.06

1.22

173.87

0.40

0.32

0.48

87.02

0.97

0.93

1.02

LL

UL

LL

UL

LL

UL

LL

UL

Source: Mortality Information System (SIM-SUS), 2020. MMR: maternal mortality ratio; RR: rate ratio; LL: lower level; UL: upper level; 95%CI: 95%
confidence interval.
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Effect of medication withdrawal on pain in
Parkinson’s disease patients – an observational
study based on a sample of patients without
antiparkinsonian medications
Rosimary Amorim Lopes1 , José Oswaldo de Oliveira Júnior2*
Fabio Henrique de Gobbi Porto3 , Ricardo Vieira Botelho1

,

SUMMARY
OBJECTIVES: To assess the effect of withdrawal of the antiparkinsonian drug regimen administration on patients with PD and its relation
to pain.
METHODS: The sample included 22 men and 12 women who were candidates for neurosurgery to control motor signs and symptoms
treated with L-dopa as a drug, alone or in combination with others (Cholinergic Antagonists; Dopamine Agents). All of them were
examined at two different moments, with and without medication, and analyzed for painful symptoms. The Hoehn and Yahr scale was
used for functional staging of the disease. Pain intensity was assessed by using the numerical verbal scale.
RESULTS: The mean pain intensity among those on medication {2.17±0.39 (SE)} was significantly lower than in the abstinence group
{4.2±0.59 (SE), p=0.006, Wilcoxon}, which corresponded to the increase in the total functional staging score from 93 to 111, respectively.
CONCLUSION: The interruption of the administration of specific medications in patients with Parkinson’s disease caused, or increased
the intensity of, painful discomfort correlated with the intensity of functional impairment. This effect was also observed in women, but
it was statistically relevant only for men. The results suggest that pain may be a “red flag” that points to the need for a therapeutic drug
review when its presence or worsening is detected.
KEYWORDS: Pain. Parkinson’s disease. Levodopa. Cholinergic Antagonists. Dopamine Agents. Drug Therapy.

INTRODUCTION

part of the pain is directly related to the clinical control of the
disease, but the literature is quite poor as to the actual measurement of this involvement. The additional use of analgesics for
antiparkinsonian polypharmacy increases the risks of adverse
effects in an already vulnerable population. The treatment,
although not curative, is very useful, as it allows the restoration
of the dopaminergic function and of the patient’s quality of
life for many years. However, disease progression may make it

Background/rationale: Parkinson’s disease (PD) is an idiopathic, degenerative disease characterized by the progressive
loss of dopaminergic neurons. Dopamine is a catecholamine
neurotransmitter that acts as a therapeutic target in the disease1. Parkinson’s disease is an incurable condition, and any
treatment is still symptomatic. The discomfort of the disease is
greatly increased when associated with pain1. In this scenario,
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Pain in Parkinson’s disease without L-dopa

increasingly difficult to control the symptoms2. In some cases,
surgical treatment may be offered as an adjunctive therapeutic
option to clinical treatment3.
For surgical treatment, patients are submitted to preoperative
test screening in order to predict the possibility of postoperative
improvement. In one of the test phases, the patient is evaluated
in on and off states. The standardized on state for the exam occurs
when the patient has the best motor performance related to the
effect of the drug regimen. In the off state, the patient should be
off the drug regimen (withdrawal) for at least 12 hours4.
Pain and sensory dysfunctions are symptoms reported by
patients with parkinsonian syndrome and may precede or accompany motor symptoms. Sensory dysfunctions are described
as numbness, tingling, burning sensation, cold and heat5.
Dopaminergic deficit in PD patients may lead to pain6. The pain
symptom is present in more than one third of the patients7.
Objectives: To evaluate the effect of the drug regimen withdrawal in PD patients and its relation to pain.

period. Among the candidates for surgery, thirty-four patients
met the inclusion and exclusion criteria and were invited for
the research. Everyone consented to participate.

Participants – Inclusion criteria
The patients eligible for the research were the candidates for
functional neurosurgery to control the motor symptoms of
Parkinson’s disease, who had been diagnosed for at least 4 years
and used l-dopa in the pharmacological treatment.

Exclusion criteria
Patients who had had the disease for less than 4 years, those
who did not use l-dopa in their pharmacological treatment,
and the ones with other neurological diseases, such as brain
tumor, depression, drug addiction and/or active alcoholism,
were excluded.
The patients were evaluated in two moments: first they were
evaluated in the on state (under the effect of the drug treatment),
and then they were reassessed in the off state (with the pharmacological treatment suspended for 24 hours). Between the
two moments, the percentage of symptoms worsening without
medication was estimated.

METHODS
The survey was conducted from April 2018 to August 2019.

Study design

Data sources/measurement:
the variables studied were

This is a case control in which the same sample of patients will
be evaluated in a cross-sectional design in two stages of the
disease: under medication and with medication withdrawal.

Demographic variables: age and gender. Time of diagnosis of
the disease. Stage of the disease. Drugs in use.

Setting

Quantitative variables

To evaluate the effect of the drug regimen withdrawal in
PD patients, a sample of candidates for surgery was studied.
Standardized testing was performed on these patients to assess
the effect of medication on symptomatology.

Pain intensity: pain was assessed by using the numerical verbal scale (NVS)8.
The Hoehn and Yahr scale (HYS) was used for the functional staging of the disease. (Table 1)9.

Ethical aspects

Statistical methods

The project was submitted for evaluation by the Ethics Committee
and approved in both institutions under numbers 3,331,470
(Hospital Brigadeiro UGA V-SP) and 3,467,182 (Instituto de
Assistência Médica ao Servidor Público Estadual de São Paulo).

Data were compiled into a database and analyzed using the IBM
SPSS software (version 25.0). Frequency descriptions in absolute numbers and percentage rates (N and %) were presented
for qualitative variables, and measures such as mean, median
and standard deviation for quantitative variables according to
normal distribution.
The normal distribution of the variables was tested with
the Shapiro-Wilk test. The Wilcoxon test was applied to data
without normal distribution.
The Spearman’s correlation was calculated to evaluate any
possible correlation between pain intensity, time since diagnosis and the age of patients, The comparison related to the stage
of the disease in the on and off periods was performed with the
Chi-square test. In all tests, a significance level of 5% was set.

Sample origin
The sample was selected from 600 patients referred for possible surgery and was composed of 34 patients, 22 male and
12 female individuals. The sample was composed by a convenience sample and all patients in the described period of time
were studied.
PD patients from the São Paulo State Health Network were
referred to two institutions specialized in the surgical treatment of PD. Six hundred patients sought care during the study
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To estimate the effect of age and disease duration as confounding factors, a correlation (Spearman) was made between
the age and the pain scale in on and off stages.
The distribution of pain scales in both sexes in on and off
stages was compared.

Table 2. Sociodemographic and clinical data.

RESULTS
Demographic and clinical results
Case-control study: participants
Their mean age was 58.38±7.9 years.
The average time since diagnosis was 9.8±3.30 years.
Drug treatment in use: only one patient (2.9%) used l-dopa
alone, and 33 patients (97.1%) used l-dopa associated to other medications, according to their doctor’s criteria (pramipexol, entacapone,
triexiphenidyl, amantadine, rotigotine, selegiline and/or akineton).
Staging of the disease was assessed under the effect of the pharmacological treatment (on) and without the effect of drugs (off) (Table 2).

Variables

n

Mean

Age

34

58.38 (±7.966)

Time from onset

34

9.79 (±3.301)

Gender

n

%

Male

22

64.7

Female

12

35.3

Medication

n

%

L-dopa alone

1

2.9

Full antiparkinson
pharmacotherapy

33

97.1

Hoern e Yahr – on(8)

n

%

1.5

2

5.9

2.0

5

14.7

2.5

12

35.3

3.0

10

29.4

4.0

5

14.7

Percentage of patients in the functional stages of the
disease in the on and off periods
There were no patients with unilateral involvement (stage 1). At stage
1.5, there were two patients on and two off. In the on phase, there
was no patient in stage 5 (bed or wheelchair). However, in the off
period, 11.8% of the patients progressed to this stage (stage 5).
There was a higher distribution of critically ill patients in the off
group as compared to the on group (χ2 test, p<0.002) (Figure 1).

Total

34

100.0

Hoern and Yahr – off

n

%

1.5

2

5.9

2.0

1

2.9

2.5

6

17.6

3.0

13

38.2

4.0

8

23.5

Effect of drug administration discontinuation
on the functional stages of the disease
The use of medication altered the distribution of functional
stages. In the off-state evaluation, symptoms worsened in most
cases (Figure 2).

5.0

4

11.8

Total

34

100.0

The table shows the distribution of the average age and time since the
diagnosis of the disease, of gender, the drug regimen, and functional
stage of the disease in effect (on) and without (off) the medication.

Table 1. Modified Hoehn & Yahr scale based on Schenkman, et al.9.
Stage 0

No signs of disease

Stage 1

Unilateral disease Stage

Stage 1.5
Stage 2
Stage 2.5

Unilateral plus axial involvement Stage
Bilateral disease, without impairment of balance
Mild bilateral disease; recovery on pull test

Stage 3

Mild to moderate bilateral disease; some postural instability; capacity for living independent lives

Stage 4

Severe disability; still able to walk or stand unassisted

Stage 5

Wheelchair bound or bedridden unless aided

In this scale, intermediate stages were added between the first and second and between the second and third to better represent the progression of
patients’ functional worsening.
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Effect/lack of drug on pain

between the time since diagnosis and the EVN scale in
the on or off period (p=0.15 and 0.80, respectively).

Pain intensity

A painful discomfort was detected in the majority of patients
examined (between 60 and 70%). The mean pain intensity in
patients treated with medication was significantly lower than in
the off group, 2.17±0.39 (SE) versus 4.2±0.59 (SE), p=0.006,
Wilcoxon (Figure 2).

DISCUSSION
Key results: the results of this study showed that pain intensity in
patients who are not treated with l-dopa increased when compared to
treated patients (p=0.006). Another study reached the same result10.
This modified H and Y scale was used to assess and grade
the functional impairment of Parkinson’s disease. Among its
main advantages, it is simple and easy to apply. It captures
typical patterns of progressive motor impairment, and can
be applied regardless of whether or not patients are receiving
dopaminergic therapy. Progression in the possible six stages
in the scale is correlated with motor decline, deterioration in

Bias – Control of results according to age, sex and time of disease

To estimate the effect of age and disease duration as confounding
factors, which could influence the results, the following separate
analyses were performed for age, sex and duration of the disease.
• Age: Spearman’s correlation was carried out between the
age and the pain scale in on and off stages. There was
no significant correlation between age and pain scales
in the on (p=0.63) and off (p=0.75) stages.
• Gender: the distribution of pain scales in both sexes in
on and off stages was compared. In male individuals,
the pain scale was significantly lower in the on stage
(1.91 x 4.27, p=0.008). In females, there was no significant difference (2.67 x 4.08, p=0.22). However, the
number of women studied was too small to reveal any
difference (n=12).
• Time from onset: For this analysis, the time since diagnosis was used for greater accuracy. A correlation test
was performed between the time of diagnosis and the
EVN scale values at both stages. There was no correlation

Figure 2. Numerical rating scale based on Bijur et al.8.

Figure 1. Modified Hoehn & Yahr scale basead on Schenkman et al.9.
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quality of life and neuroimaging studies on dopaminergic loss.
The interruption of drug administration caused an increase in
the total functional staging score, from 93 to 111, respectively.
There was no influence of time since diagnosis or age in the
results. The number of women affected was very small for any
conclusion, but the intensity of pain in the off stage was stronger in male individuals. The suppression of l-Dopa increased
the number of severely affected patients.
The most common PD-related painful syndromes are
musculoskeletal (50%), followed by dystonia (21.4%), root
(10.7%), articular (7.1%), headache (7.1%) and nonspecific
syndromes (2.6 %)11. Some other types of pain may be present
in PD patients, but may not be related to symptoms specifically caused by PD. Studies associate pain in PD patients with
motor symptoms, stiffness, tremor and dyskinesia10.
Stiffness has been considered as a determining factor in
pain, but not tremor and bradykinesia11.
In a published series assessing pain and PD, pain intensity
was described as moderate and severe in 84% of the cases12,13.
In some studies, pain prevailed on the initially affected side
of the body stricken by PD, and became worse when there was
greater motor impairment, suggesting a relation between pain
and disease or dopamine depletion.
In patients with PD, dopaminergic decline may change
sensory thresholds. Although the antinociceptive and modulatory effect of pain is not yet fully understood, the introduction of l-dopa in these patients may improve both motor and
sensory abnormalities6.
The hypothalamic nucleus would provide dopamine-mediated inhibitory projections for nociceptive transmission in
the spinal cord, controlling pain by supraspinal portions14.
In a review of the pathophysiology of central pain, Kumar
et al. show specific inhibited or sensitized neuronal populations
in the cortical and subcortical regions, associated with lesions or
changes in thalamic nuclei15. In PD, hyperactivity of the internal pale globe intensely inhibits the various thalamic nuclei and
may produce a similar scenario to that found in central pain.
Also, catecholamines in the central nervous system may have
a sedative and analgesic effect16.
Hyperkinetic signs and symptoms, such as tremors or dyskinesia, may be associated with complaints of pain. Our results
point to the onset or worsening of pain when the drug is interrupted, including, at least in part, those with tremors. The inverse
situation was observed in patients with induced dyskinesia.
Induced dyskinesia may lead to the overload of the musculoskeletal system that transcends the possible central analgesic effects of partial dopaminergic hyperfunction and may be
associated with painful discomfort. The discontinuation of the
medication regimen may attenuate the reported pain. One of

the evaluated patients reported a reduction in pain intensity
by half during the medication withdrawal period, which progressed without dyskinesia.

Limitations
The sample size used in this study was small and needs to be
increased, and a more detailed assessment with classification of
the type of pain and its relation to each nuance of the different
clinical conditions deserves to be carried out.

Interpretation
The discontinuation of drug administration in patients with
Parkinson’s disease increased pain intensity, correlated with the
intensity of the patients’ functional impairment. The confirmation of worse painful discomfort in the period following
the interruption of specific antiparkinsonian medication can
enhance and promote greater motivation for a better clinical control of patients. The results suggest that pain may be a
clinical warning that points to the need for a therapeutic drug
review when its presence or worsening is detected.

Generalisability
This effect was evident in male patients and cannot be proven
in female patients. The time since diagnosis of the disease did
not influence the results. Although the results obtained in this
work should be tested in other samples, it is suggested that
patients with PD and pain should be evaluated if they are in
their best medication control.

Funding
There was no external funding other than that supported by
the authors.

ACKNOWLEDGMENTS
We would like to thank the statistician Vinicius Calsavara for
his assistance with the statistic evaluation of this paper. Vinicius
has no conflict of interest to be declared and provided no financial support in relation to this manuscript.

AUTHORS’ CONTRIBUTIONS
All authors, JOOJ e RVB had full access to all the data in the
study and are responsible for the integrity of the data and
the accuracy of data analysis. RAL and FGP designed the study
protocol. RAL and RVB carried out the literature searches and
summaries of previous related work and wrote the first draft of
the manuscript. JOOJ and RVB revised the intellectual content
and provided the final approval of the manuscript.

129
Rev Assoc Med Bras 2021;67(1):125-130

Pain in Parkinson’s disease without L-dopa

REFERENCES
1.

Alves G, Forsaa EB, Pedersen KF, Dreetz Gjerstad M, Larsen JP.
Epidemiology of Parkinson’s disease. J Neurol. 2008;255(Suppl
5):18-32. https://doi.org/10.1007/s00415-008-5004-3

2.

Scherbaum R, Hartelt E, Kinkel M, Gold R, Muhlack S, Tönges
L. Parkinson’s disease multimodal complex treatment improves
motor symptoms, depression and quality of life. J Neurol.
2020;267(4):954-65. https://doi.org/10.1007/s00415-01909657-7

3.

4.

11. Silva EG, Viana MA, Quagliato EM. Pain in Parkinson’s disease:
analysis of 50 cases in a clinic of movement disorders. Arq
Neuropsiquiatr. 2008;66(1):26-9. https://doi.org/10.1590/
s0004-282x2008000100007
12. Coriolano MGWS, Balbino JMS, Silva BRV, Cabral ED, Asano
AG, Lins OG, et al. Pain characterization in patients with
Parkinson’s disease. Rev Dor. 2014;15(2):78-82. https://doi.
org/10.5935/1806-0013.20140019

Pinto RASR, Borges V, Aguiar PMC, Ferraz FAP, Hisatugo
MKI, Ferraz HB. Avaliação das atividades da vida diária dos
pacientes com doença de Parkinson submetidos a cirurgia
estereotáxica. Arq Neuropsiquiatr. 2002;60(2-B):435-41.
PMID: 12131946
Ford B. Pain in Parkinson’s disease. Mov Disord. 2010;25(Suppl
1):S98-103. https://doi.org/10.1002/mds.22716

6.

Cury RG, Galhardoni R, Fonoff ET, Lloret SP, Ghilardi MGS,
Barbosa ER, et al. Sensory abnormalities and pain in Parkinson
disease and its modulation by treatment of motor symptoms.
Eur J Pain. 2016;20(2):151-65. https://doi.org/10.1002/ejp.745

7.

Fil A, Cano-de-la-Cuerda R, Muñoz-Hellín E, Vela L,
Ramiro-González M, Fernández-de-las-Peñas C. Pain in
Parkinson disease: a review of the literature. Parkinsonism
Relat Disord. 2013;19(3):285-94. https://doi.org/10.1016/j.
parkreldis.2012.11.009

Schenkman ML, Clark K, Xie T, Kuchibhatla M, Shinberg M, Ray
L. Spinal movement and performance of a standing reach task
in participants with and without Parkinson disease. Phys Ther.
2001;81(8):1400-11. https://doi.org/10.1093/ptj/81.8.1400

10. Ford B. Pain in Parkinson’s disease. Mov Disord. 2010;25(Suppl
1):S98-103. https://doi.org/10.1002/mds.22716

Krack P, Volkmann J, Tinkhauser G, Deuschl G. Deep brain
stimulation in movement disorders: from experimental surgery
to evidence-based therapy. Mov Disord. 2019;34(12):1795810. https://doi.org/10.1002/mds.27860

5.

8.

9.

13. Scalzo PL, Santos RMS, Carvalho DV, Magalhães HC, Christo
PP, Souza MS, et al. Pain characterization of Parkinson’s disease
patients. Rev Bras Neurol. [online] 2018 [cited on October,
2018];54(4):19-25. Available from: https://docs.bvsalud.org/
biblioref/2018/12/967831/revista544v20-artigo-3.pdf
14. Scott DJ, Heitzeg MM, Koeppe RA, Stohler CS, Zubieta JK.
Variations in the human pain stress experience mediated
by ventral and dorsal basal ganglia dopamine activity. J
Neurosci. 2006;26(42):10789-95. https://doi.org/10.1523/
JNEUROSCI.2577-06.2006
15. Kumar B, Kalita J, Kumar G, Misra UK. Central poststroke
pain: a review of pathophysiology and treatment. Anesth
Analg. 2009;108(5):1645-57. https://doi.org/10.1213/
ane.0b013e31819d644c
16. Oliveira Junior JO, Freitas MF, Andrade CB, Chacur M, Ashmawi
HA. Local analgesic effect of tramadol is mediated by opioid
receptors in late postoperative pain after plantar incision in rats. J
Pain Res. 2016;9:797-802. https://doi.org/10.2147/JPR.S117674

Bijur PE, Latimer CT, Gallagher EJ. Validation of a verbally
administered numerical rating scale of acute pain for use in the
emergency department. Acad Emerg Med. 2003;10(4):390-2.
https://doi.org/10.1111/j.1553-2712.2003.tb01355.x

130
Rev Assoc Med Bras 2021;67(1):125-130

REVIEW ARTICLE
https://doi.org/10.1590/1806-9282.67.01.20200354

Importance of esophageal pH monitoring
and manometry in indicating surgical treatment
of gastroesophageal reflux disease
José Roberto Alves1*

SUMMARY
OBJECTIVE: To demonstrate the need of performing esophageal pH monitoring and manometry in patients with clinical suspicion of
Gastroesophageal reflux disease, as more accurate and practical complementary exams in the indication of surgical treatment.
METHODS: A systematic review was carried out in the PubMed/Medline database, based on the recommendations of the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) protocol, selecting studies in humans, published in Portuguese,
Spanish, and English, from January 1, 2009 to August 5, 2020. The following descriptors were used: “reflux gastroesophageal” AND
“surgery” AND “surgical treatment” AND “esophageal manometry” OR “pH monitoring”. After that, retrospective or prospective
observational studies with a sample of less than 100 individuals, or with limited access, reports or case series, review articles, letters,
comments, or book chapters were excluded. To facilitate the application of the exclusion criteria, the Rayyan management base was used.
RESULTS: Out of the 676 studies found, 19 valid and eligible studies were selected to make inferences.
CONCLUSIONS: Based on the best evidence, currently, considering national particularities, performing a 24-hour esophageal pH monitoring
and esophageal manometry for all patients undergoing anti-reflux surgery.
KEYWORDS: Gastroesophageal reflux. Laryngopharyngeal reflux. Diagnosis. Esophageal pH monitoring. Manometry.

INTRODUCTION

In refractory (i.e., those with persistent symptoms for more than
once a week after at least two months of full-dose PPI therapy)5
or complicated cases (i.e., those with recurrent esophagitis, stenosis, or Barrett’s esophagus >3 cm), or patient refusal to prolonged PPI therapy, anti-reflux surgery, such as fundoplication
with or without hiatoplasty, may be indicated6.
Establishing a correct early diagnosis and identifying the
conditions that may prevent a good response to medical management in GERD patients is essential. Currently, the diagnosis
of GERD may be provided with endoscopy and 24-hour pH
monitoring (pH-24h). Endoscopic findings suggestive of GERD
include severe esophagitis (Los Angeles C or D), Barrett’s esophagus (confirmed by histological findings), and peptic stenosis.
In addition, pH-24h results showing an acid exposure time

Gastroesophageal reflux refers to the retrograde passage of stomach contents into the esophagus. In the presence of associated
symptoms and/or lesions on the esophageal mucosa (esophagitis), it becomes a pathologic condition called gastroesophageal
reflux disease (GERD)1,2. The most important protective mechanisms from gastric reflux include: (1) the functional integrity
of the esophageal body and lower esophageal sphincter, (2)
constant swallowing of saliva and (3) gravity1.
Being one of the most common diseases in practice, GERD
is a highly prevalent disease in all age groups and in both sexes,
affecting up to 20% of the entire western world population3,4.
The first therapeutic approach to GERD is the use of proton pump inhibitors (PPI) and anti-reflux behavioral measures.
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(AET) greater than 6% is consistent with pathologic reflux3.
AET refers to the percentage of time that the esophageal mucosa
is exposed to acid reflux at pH<43. At AETs between 4 to 6%,
however, the Lyon Consensus recommends that other adjuvant
parameters should be considered to establish the diagnosis of
pathologic reflux, such as the DeMeester Index or the identification of more than 80 refluxes in 24 hours3.
For cases in which anti-reflux surgery is indicated, esophageal
manometry is warranted to evaluate the presence of esophageal
motility disorders before surgery, weigh the risks for complications (e.g., dysphagia, meteorism, recurrence of symptoms,
etc.) and prognosticate on the expected results4,7.
Although pH-24h and esophageal manometry should
ideally be part of the pre-operative evaluation of all GERD
patients, this is not the case in the daily medical practice in
Brasil. This review aimed to demonstrate and justify, based on
the best available evidence, the importance of requesting both
pH-24h and esophageal manometry for all GERD patients,
especially for those eligible for surgical treatment.

4. Prospective study, but with a sample size with less than
100 participants.
5. Duplicate or triplicate studies. In these cases, only one
of the studies was kept for inferences, the other replicate studies were excluded.
To facilitate the use of the exclusion criteria above and help
eliminate duplicate or triplicate studies, the Rayyan management
database was used (Qatar Computing Research Foundation
Institute, Doha, Qatar), available at https://rayyan.qcri.org9.

RESULTS
Of the 676 studies found through the aforementioned search
engine, 19 valid and eligible studies were selected based on
pre-established inclusion and exclusion criteria to foster future
inferences. The flowchart describes the entire search and selection process (Figure 1).
Although there are intrinsic methodological limitations in
most of the 19 eligible studies, these did not hinder the analysis of the inferences drawn in this review (Table 1).

METHODS
Based on the recommendations of the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)8
protocol, a systematic review of the selected medical studies
on humans published in the PubMed/Medline database from
January 1, 2009 to August 5, 2020 was performed. The following key terms and Boolean operators were used for advanced
search: (reflux gastroesophageal [Title]) AND (surgery [Title/
Abstract]) AND (surgical treatment [Title/Abstract]) AND
(esophageal manometry [Title/Abstract]) OR (pH monitoring [Title/Abstract]). Selection of studies used to produce the
inferences presented in this review was based on the following
inclusion and exclusion criteria:

DISCUSSION
Currently, the pH-24h is considered the gold standard for the
diagnosis of GERD2,4,10. Although the identification of histologic changes (i.e., dilatation of the intercellular spaces of the
esophageal epithelium and expression of TRPV1 receptors) may
confirm the diagnosis of GERD11, its use has been questionable in clinical practice due to limited data on literature. This
reinforces the value of pH-24h in medical practice (Figure 2A).
Although the pH-24h may be improved with impedance reflux monitoring by increasing the understanding of
the pathophysiology and etiology of GERD to establish differential diagnoses12, the use of both tests may not be feasible
considering the costs and accessibility of the examinations in
most Brazilian territory. The use of pH-24h alone should be
considered a mandatory examination for the precise diagnosis
of GERD and in the preparation of patients for surgical treatment, for reasons described as follows:
The use of pH-24h may avoid the issues concerning the use of
PPIs in both diagnostics and treatment. High diagnostic errors
(error rates: 30 to 51% of cases) related to the use of a low specificity therapeutic trial of PPI for 14 days implies that it may
not be reliable to prove a pathologic acid reflux in the esophagus10,12,13. Furthermore, the prolonged and inappropriate use
of PPIs in cases of misdiagnosis may cause adverse effects (e.g.,
osteoporosis) and unnecessary expenses to patients5,10,13-15. This
may be apparent in cases of functional pyrosis, in which placebo

Inclusion criteria
1. Studies written in Portuguese, Spanish, and English
published during the aforementioned period.
2. Studies conducted on humans aged over 18 years old.
3. A globally accepted consensus was exceptionally included
in this review to facilitate description of fundamental
concepts related to GERD diagnosis3.

Exclusion criteria
1. Studies available only as abstracts (limited access).
2. Report type study or case series, review articles with
or without systematization, letters, comments, or
book chapters.
3. Retrospective observational studies.
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effects related to the use of drugs, especially PPI, have been
reported. In addition, this may also be evident in patients with
non-specific laryngeal changes in videolaryngoscopy, or in those
with chronic cough (eight weeks more)2,11,14. Although some
changes in the laryngeal mucosa (e.g., erythema and edema of
the posterior larynx) can occur in GERD, these changes are
not diagnostic2.
Moreover, the pH-24h with two sensors can establish an accurate diagnosis of laryngeal or superior reflux through the superior
sensor15. This may further classify the type of gastroesophageal

reflux (a) based on the affected region: (1) isolated proximal,
(2) isolated distal, (3) proximal and distal reflux; and (b) based
on patient position: (1) predominantly supine, (2) orthostatic
or (3) mixed reflux, for better treatment planning1.
In addition, the pH-24h may predict the most severe forms
of esophagitis, as evidenced by the higher frequency of reflux
episodes >5 min, higher AET, and higher DeMeester score10.
Consequently, the high negative correlation between clinical
presentation and presence of pathologic acid reflux, especially
in patients with anxiety disorders, may be further evaluated2,23.

Figure 1. Flowchart showing the search and selection process of eligible studies. The Lyon International Consensus3 is the
current diagnostic criteria established for Gastroesophageal reflux disease.
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Table 1. Limitations of the 19 eligible studies identified by year of publication, type of study, presence of randomization,
and sample size.
Author
Ozin et al.1

Rybka et al.2

Year of
publication

Type of
study

Randomization

Sample
(participants)

Study limitations

2009

Prospective

no

550

No description.

204

The specificity and accuracy
of the diagnosis with pH-24h
could not be evaluated as
any reference method for the
diagnosis of GERD. Monitoring
of pH was performed during
hospital stay, which may have
affected the results.
No cough monitor was used,
despite patients having
subjective episodes of cough.
The lack of manometry
resulted in the inaccurate
placement of the pH
electrodes, which may result
in overdiagnosis of a reflux
episode.

2014

Prospective

no

Oor et al.4

2018

Prospective

yes

309

Data on the likelihood of
symptom association from
routine pH studies were not
available and could not be
included.

Hamdy et al.5

2014

Prospective

no

370

No description.

Morrow et al.6

Humphries
et al.7

Chan et al.10

2014

Prospective

no

215

Observational study that did
not include a comparison with
a control group of patients in
drug treatment. Furthermore,
not all pre- and post-operative
endoscopic biopsies of
patients were performed
and analyzed by the same
endoscopist and pathologist.

2013

Prospective
based on
retrospective
series

no

786

No description.

374

All patients were referred by
their respective physicians
for pH-24h and manometry.
This may result in selection
bias that could overrepresent
the severe cases of GERD
and atypical GERD symptoms
without GERD pathology.
In addition, a single clinical
questionnaire was used to
evaluate GERD.

2010

Prospective

no

Continue...
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Table 1. Continuation.
Year of
publication

Author

Type of
study

Randomization

Sample
(participants)

Study limitations

Bortoli et al.11

2014

Prospective

no

312

There is a possibility that
some GERD patients were
incorrectly classified due to:
(1) limited 24h evaluation
period with impedance pH
monitoring; (2) presence of
unexplainable causes for
good response to treatment
with PPI; and (3) chance
of false negative results in
GERD patients with erosive
esophagitis or Barrett’s
esophagus.

Masiak et al.12

2011

Prospective

no

234

No description.

Bello et al.13

2013

Prospective

no

134

Endoscopy was performed
only in 46% of patients (risk
of type I error). Moreover, the
esophageal pH evaluation
period was limited to only
acid reflux within 24 hours.
Furthermore, most patients
were referred out of the
University of Chicago system,
and patients who had not
undergone surgery could not
be followed up.

Pugliese et al.14

2016

Prospective

no

184

No description.

Friedman et al.

2012

Prospective
based on
retrospective
series

no

163

The possible interference
of years of smoking is
disregarded as to development
of symptom s.

Hatlebakk et al.16

2016

Prospective

yes

267

No description.

15

Jasper et al.17

2017

Prospective

no

517

None of the healthy
control participants and
not all patients completed
the reflux studies with
impedance pH monitoring.
In addition, the study was
not population-based.
Patients who did not adhere
to the measurement pattern
in manometry (i.e., repetitive
swallowing at intervals
of less than 20 seconds)
were excluded.

Patcharatrakul
et al.18

2014

Prospective

no

236

No description.

Ciriza-de-los-Ríos
et al.19

2014

Prospective

no

115

Sample has low number
of patients with type III
esophagogastric junction.
Continue...
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Table 1. Continuation.
Author

Fornari et al.20

Tolone et al.21

Broeders et al.22

Laurino Neto
et al.23

Year of
publication

2011

Type of
study

Randomization

Prospective

no

Sample
(participants)

Study limitations

332

Conventional manometry was
used, and only the presence
of acid reflux was evaluated.
Waist circumference of patients
was not measured.

2015

Prospective

no

130

The evaluation of the
esophagogastric junction
contractile integral (EGJCI) was performed at the
beginning of the recording
period at rest, and the value
may be impaired.
A control group was not
included.

2011

Prospective
(retrospective
analysis of
prospective
series)

no

177

No description.

245

The questionnaire used was
not specific for digestive
disease and did not include
analysis of depression.
Furthermore, the availability of
endoscopic data was limited.

2019

Prospective

no

GERD: gastroesophageal reflux disease; PPI: proton pump inhibitors.

AET in the distal esophagus, acid exposure is lower in patients
undergoing anti-reflux surgery (almost eliminating reflux)16.
However, patients with supine-type pathologic reflux warrants
higher PPI doses (esomeprazole 40 mg/day) divided into two
daily doses to improve control of nighttime reflux and effectively reduce AET16.
Finally, even in post-surgical GERD patients with recurrence of symptoms, there is an advantage in using pH-24h to
confirm that the symptoms are related to the pathologic acid
reflux4,10. Nevertheless, evidence of acid reflux in pH-24h after
fundoplication should not be considered an exclusive indication for revision surgery, since patients have a reduced ability
to perceive reflux after fundoplication4.
Esophageal manometry plays a key role in the study of esophageal motility to confirm other differential diagnoses of GERD,
especially achalasia (which can present with pyrosis in 40% of
cases) and diffuse esophageal spasm1,13,17. Furthermore, this can
also establish the optimal surgical technique for GERD and
determine the most accurate position for the pH-24h catheter
sensor13. A study by Belo et al.13 have shown that up to 3% of
patients initially diagnosed with GERD and referred for surgery

Markedly, it may also eliminate a false GERD diagnosis from
endoscopy. According to the Lyon Consensus3, mild esophagitis seen on upper gastrointestinal endoscopy cannot be considered a diagnostic criterion for GERD due to the possibility
of error in the subjective visual impression of the endoscopist
(e.g., might be confused with drug-induced esophagitis caused
by the use of tetracycline or other medications)13.
Furthermore, the pH-24h has a role in diagnosing cases that
do not require surgical treatment, such as functional pyrosis
(i.e., absence of esophagitis in upper GI endoscopy associated
with normal AET and negative symptoms for reflux), hypersensitive esophagus (i.e., absence of esophagitis in upper GI
endoscopy associated with normal AET and positive symptoms
for reflux), and irritable bowel syndrome11,13,14. It is worth noting that cases of hypersensitive esophagus may have clinical
presentations even with normal AET values11.
More importantly, it may identify patients who may require
higher PPI doses or those who may benefit more from surgery. The comparison between anti-reflux surgery and PPI
treatment (esomeprazole 20 or 40 mg/day) have shown that
although both treatments significantly reduced the total 24h
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were identified to have achalasia in esophageal manometry,
illustrating that this test is essential to avoid iatrogenic effects.
Esophageal manometry has an undeniable importance to
detect esophageal dysmotility in GERD patients. Roughly 25
to 48% of these patients may present with esophageal motility
disorder, and the prevalence of dysmotility increases according to the severity of esophagitis due to the pathologic reflux18.
Ineffective esophageal motility (defined by an esophageal body
contraction amplitude <30 mmHg and/or non-transmission
of 30% or more wet swallowing to the distal esophagus) is the
most common esophageal dysmotility in GERD patients (20
to 50% of cases), followed by nutcracker esophagus and diffuse
esophageal spasm1,18. The presence of esophageal dysmotility
can impair the esophageal clearance of gastric content, thereby
increasing the occurrence of superior reflux18. Esophageal body
hypomotility, characterized by a decreased mean range of contractions (less than or equal to 30 mmHg) in the esophageal
segment, is also a frequent finding in patients with severe esophagitis due to GERD1.
In addition, esophageal manometry provides a detailed
evaluation of the esophagogastric junction, helps discover etiologic factors, and estimates GERD severity.
Moreover, it can also identify and adequately classify esophageal hiatus hernias, which are often misdiagnosed due to the
incorrect interpretation of subjective endoscopic findings and

failure in considering the physiologic movement of the esophagogastric junction17,19. The evaluation of esophageal junction
morphology and contractility could identify patients with
decreased lower esophageal sphincter pressure (more common in
patients with isolated distal esophageal reflux) who may potentially respond better to surgery1,17. This may also estimate the
esophageal length within the abdominal cavity, as a decreased
length favors greater acid exposure17.
Moreover, aging, elevated body-mass index (BMI), and central obesity are risk factors for the development of esophagogastric junction disorders (i.e., diseases between the diaphragmatic crura and the lower esophageal sphincter), decreased
resting pressure, and shorter length of the abdominal esophagus19. Furthermore, patients with type II and III esophagogastric junction (hiatal hernia) had higher acid exposure19.
Despite this, the study by Fornari et al.20 have shown that obese
patients (BMI= or >30 kg/m2) had stronger esophageal peristalsis, lower esophageal sphincter pressure, and higher AET,
regardless of the presence of GERD.
When accessible, the possibility of performing high-resolution esophageal manometry (>8 sensors) could improve the
evaluation of the esophagogastric junction by determining the
esophagogastric junction contractility index (Figure 2B). At values below 13 mmHg.cm, there is a higher occurrence of reflux
episodes and higher AET in the esophagus, which could be

Figure 2. (A) A section of a pH-24h graph (left) of a patient in dorsal decubitus position (supine position) presenting with
reflux (pH<4), lasting approximately 4.5 minutes (area highlighted in the green figure). (B) A section of a high-resolution
manometry graph (right) presenting the complete evaluation of wet swallowing and the sequential contraction of the upper
esophageal sphincter, body, and lower esophageal sphincter (PH-metry and manometry system software, Version 1.264b.
ALACER Biomédica, São Paulo, Brasil).
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crucial to plan the degree of fundoplication valve continence21.
At values, higher than 47 mmHg.cm, reflux episodes are rare21.
Furthermore, esophageal manometry plays an important role
in understanding the pathophysiology of clinical manifestations
related to GERD. For example, it has been shown that acid regurgitation is associated with pathologic gastroesophageal acid reflux
with no significant effect on esophageal motility, suggesting that
esophageal contraction should generally not occur during regurgitation18. However, chronic cough, voice hoarseness, and dysphagia have been associated with esophageal motility disorders
in patients with abnormal exposure to acid in the esophagus18.
Although it is not the focus of this review, the use of contrast-enhanced esophagoduodenal radiography in the pre-operative evaluation of GERD patients is worth mentioning.
Radiography may provide crucial esophageal anatomy to evaluate the esophageal hiatus hernias and identify Schatzki’s ring
and peptic stenosis. However, it has a low sensitivity (40%) and
specificity (85%) for the diagnosis of GERD, since it rarely
shows the presence of gastric content reflux into the esophagus.
Moreover, the presence of reflux is not necessarily associated
with the GERD as identified at pH-24h13. Therefore, a contrast-enhanced esophagoduodenal X-ray should not be used to
diagnose GERD and should not replace pre-operative pH-24h
and esophageal manometry13.
Clearly, the surgical treatment for GERD aims to provide
an anti-reflux barrier by increasing the length of a new pressure
zone at the level of the esophagogastric junction. However, it
is necessary to pay attention to some aspects when evaluating
the results and post-operative follow-up of patients6. To predict the outcome of anti-reflux surgery in GERD patients,
patients with inadequate pre-operative esophageal peristalsis and
excessive esophageal exposure to acid, especially in the supine

position, must be closely monitored22. Patients who had both
variables before surgery had a ten-fold increase in the incidence
of surgical treatment failure regarding the definitive control of
pathologic acid exposure compared to patients without the two
pre-operative factors22. These variables are better predictors of
post-operative outcomes than other factors such as demographic
data, clinical manifestations (pyrosis and regurgitation), age,
sex, body mass index, hiatal hernia size, presence of esophagitis, and lower esophageal sphincter pressure22.
Finally, although anti-reflux surgery is associated with a percentage of epithelial regression in patients with Barrett’s esophagus (mostly of the short type), 7% of cases progressed with
the onset of dysplasia or adenocarcinoma. This reinforces the
need for regular endoscopic follow-up even after the anti-reflux surgery, especially in those with anaplastic risk factors (e.g.,
Barrett’s esophagus with minimal progression for ten years, with
length >3 cm, or when associated with esophagitis)6.

CONCLUSIONS
Based on the current best evidence and national particularities,
all patients indicated for anti-reflux surgery are recommended
to undergo both 24-hour pH monitoring and esophageal
manometry to avoid diagnostic errors and improve surgical
treatment planning.

ACKNOWLEDGMENTS
The author would like to thank Dr. Ricardo Guilherme Viebig
for his constant support to improve the author’s knowledge in
the area of digestive motility and contributions to make the
writing of this article clearer.

REFERENCES
1.

Ozin Y, Dagli U, Kuran S, Sahin B. Manometric findings in
patients with isolated distal gastroesophageal reflux. World J
Gastroenterol. 2009;15(43):5461-4. https://doi.org/10.3748/
wjg.15.5461

4.

Oor JE, Nieuwenhuijs VB, Devitt PG, Hazebroek EJ, Watson DI.
Outcome for patients with pathological esophageal acid exposure
after laparoscopic fundoplication. Ann Surg. 2018;267(6):110511. https://doi.org/10.1136/10.1097/SLA.0000000000002276

2.

Rybka A, Malesa K, Radlińska O, Krakowiak K, Grabczak EM,
Dąbrowska M, et al. The utility of oesophageal pH monitoring
in diagnosing gastroesophageal reflux disease-related chronic
cough. Pneumonol Alergol Pol. 2014;82(6):489-94. https://
doi.org/10.5603/PiAP.2014.0065

5.

Hamdy E, El Nakeeb A, Hamed H, El Hemaly M, ElHak
NG. Outcome of laparoscopic Nissen fundoplication for
gastroesophageal reflux disease in non-responders to proton
pump inhibitors. J Gastrointest Surg. 2014;18(9):1557-62.
https://doi.org/10.1007/s11605-014-2584-3

3.

Gyawali CP, Kahrilas PJ, Savarino E, Zerbib F, Mion F, Smout
AJPM, et al. Modern diagnosis of GERD: the Lyon Consensus.
Gut. 2018;67(7):1351-62. https://doi.org/10.1136/gutjnl2017-314722

6.

Morrow E, Buschyhead D, Wassenaar E, Hinojosa M, Loviscek M,
Pellegrine C, et al. The impact of laparoscopic anti-reflux surgery in
patients with Barrett’s esophagus. Surg Endosc. 2014;28(12):327984. https://doi.org/10.1007/s00464-014-3601-z

138
Rev Assoc Med Bras 2021;67(1):131-139

Alves, J. R.

7.

Humphries LA, Hernandez JM, Clark W, Luberice K, Ross SB,
Rosemurgy AS. Causes of dissatisfaction after laparoscopic
fundoplication: the impact of new symptoms, recurrent symptoms,
and the patient experience. Surg Endosc. 2013;27(5):1537-45.
https://doi.org/10.1007/s00464-012-2611-y

16. Hatlebakk JG, Zerbib F, des Varannes SB, Attwood SE, Ell C,
Fiocca R, et al. Gastroesophageal acid reflux control 5 years
after antireflux surgery, compared with long-term esomeprazole
therapy. Clin Gastroenterol Hepatol. 2016;14(5):678- 85.e3.
https://doi.org/10.1016/j.cgh.2015.07.025

8.

PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) – Transparent reporting of systematic
reviews and meta-analyses [Internet]. [cited 2019 May 17];
Available from: http://www.prisma-statement.org.

9.

Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A.
Rayyan: a web and mobile app for systematic reviews. Syst Rev.
2016;5(1):210. https://doi.org/10.1186/s13643-016-0384-4

17. Jasper D, Freitas-Queiroz N, Hollenstein M, Misselwitz B, Layer
P, Navarro-Rodriguez T, et al. Prolonged measurement improves
the assessment of the barrier function of the esophago-gastric
junction by high-resolution manometry. Neurogastroenterol
Motil. 2017;29(2). https://doi.org/10.1111/nmo.12925
18. Patcharatrakul T, Gonlachanvit S. Gastroesophageal reflux
symptoms in typical and atypical GERD: roles of gastroesophageal
acid refluxes and esophageal motility. J Gastroenterol Hepatol.
2014;29(2):284-90. https://doi.org/10.1111/jgh.12347

10. Chan K, Liu G, Miller L, Ma C, Xu W, Schlachta CM, et al.
Lack of correlation between a self-administered subjective
GERD questionnaire and pathologic GERD diagnosed by 24-h
esophageal pH monitoring. J Gastrointest Surg. 2010;14(3):42736. https://doi.org/10.1007/s11605-009-1137-7

19. Ciriza-de-los-Ríos C, Canga-Rodríguez-Valcárcel F, Castel-deLucas I, Lora-Pablos D, de-la-Cruz-Bértolo J, Castellano-Tortajada
G. How useful is esophageal high resolution manometry in
diagnosing gastroesophageal junction disruption: causes
affecting this disruption and its relationship with manometric
alterations and gastroesophageal reflux. Rev Esp Enferm
Dig. 2014;106(1):22-9. https://doi.org/10.4321/s113001082014000100004

11. de Bortoli N, Martinucci I, Savarino E, Bellini M, Bredenoord
AJ, Franchi R, et al. Proton pump inhibitor responders who
are not confirmed as GERD patients with impedance and
pH monitoring: who are they? Neurogastroenterol Motil.
2014;26(1):28-35. https://doi.org/10.1111/nmo.12221

20. Fornari F, Callegari-Jacques SM, Dantas RO, Scarsi AL, Ruas
LO, Barros SG. Obese patients have stronger peristalsis
and increased acid exposure in the esophagus. Dig Dis
Sci. 2011;56(5):1420-6. https://doi.org/10.1007/s10620010-1454-4

12. Masiak W, Wallner G, Wallner J, Pedowski T, Solecki M.
Combined esophageal multichannel intraluminal impedance
and pH monitoring (MII -pH) in the diagnostics and treatment
of gastroesophageal reflux disease and its complications.
Pol Przegl Chir. 2011;83(9):488-96. https://doi.org/10.2478/
v10035-011-0076-7
13. Bello B, Zoccali M, Gullo R, Allaix ME, Herbella FA, Gasparaitis
A, et al. Gastroesophageal reflux disease and antireflux surgerywhat is the proper preoperative work-up? J Gastrointest Surg.
2013;17(1):14-20. https://doi.org/10.1007/s11605-012-2057-5

21. Tolone S, de Bortoli N, Marabotto E, de Cassan C, Bodini
G, Roman S, et al. Esophagogastric junction contractility for
clinical assessment in patients with GERD: a real added value?
Neurogastroenterol Motil. 2015;27(10):1423-31. 1 https://
doi.org/0.1111/nmo.12638

14. Pugliese D, Mauro A, Consonni D, Bravi I, Tenca A, Elvevi A,
et al. pH impedance vs. traditional pH monitoring in clinical
practice: an outcome study. J Gastroenterol. 2016;51(2):130-7.
https://doi.org/10.1007/s00535-015-1090-z

22. Broeders JA, Roks DJ, Draaisma WA, Vlek AL, Hazebroek
EJ, Broeders IA, et al. Predictors of objectively identified
recurrent reflux after primary Nissen fundoplication. Br J Surg.
2011;98(5):673-9. https://doi.org/10.1002/bjs.7411

15. Friedman M, Hamilton C, Samuelson CG, Kelley K, Taylor
R, Darling R, et al. The value of routine pH monitoring in
the diagnosis and treatment of laryngopharyngeal reflux.
Otolaryngol Head Neck Surg. 2012;146(6):952-8. https://doi.
org/10.1177/0194599812436952

23. Laurino Neto RM, Herbella FAM, Zugman A, Velanovich V,
Montera B, Schlottmann F, et al. Minor psychiatric disorders
and objective diagnosis of gastroesophageal reflux disease.
Surg Endosc. 2019;33(12):4116-21. https://doi.org/10.1007/
s00464-019-06716-y

139
Rev Assoc Med Bras 2021;67(1):131-139

AOP
REVIEW ARTICLE
https://doi.org/10.1590/1806-9282.67.01.20200422

Pure neural leprosy or amyloid neuropathy?
Systematic review and clinical case report
Lucas Oliveira dos Santos1 , Tânia Rita Moreno de Oliveira Fernandes2 ,
Thamyres Rats de Souza Barbosa1 , Jemima Araujo da Silva Batista1 ,
Carlos Dornels Freire de Souza2*

SUMMARY
OBJECTIVE: To review the literature and to report a clinical case with initial suspicion of pure neural leprosy and final diagnosis of
amyloid neuropathy.
METHODS: The study was conducted in two stages. In stage one, a systematic literature review was carried out, with searches
performed in the PubMed, Medline, and Lilacs databases, as well as in the leprosy sectoral library of the Virtual Health Library, using
the following descriptors: neuritic leprosy, pure neural leprosy, primary neural leprosy, pure neuritic leprosy, amyloid polyneuropathy,
amyloid neuropathies, and amyloid polyneuropathy. The search was carried out on May 28, 2020. Clinical trials, cohort studies, crosssectional studies, clinical cases, and case studies published in Portuguese, English or Spanish between 2010 and 2020 were included.
Stage two reports a case with initial suspicion of pure neural leprosy. Laboratory tests, electroneuromyography, ultrasound, and biopsy
of the sural nerve were requested.
RESULTS: Twenty-three scientific texts were included. No publications were found that contained both topics together. The challenging
diagnosis of pure neural leprosy and the possibility of using auxiliary resources in diagnosis were the most emphasized themes in the
studies. In the clinical case, the patient’s electroneuromyography showed sensitive and motor polyneuropathy of the lower limbs, which
was predominantly sensory and axonal, symmetrical, of moderate intensity, and the mixed type (axonal-demyelinating). Ultrasonography
of the sural nerve revealed changes in the contour of the deep fibular nerves; biopsy of the sural nerve showed an accumulation of
amorphous eosinophilic material in the nerve path, and Congo red stain showed apple-green birefringence of the deposit under polarized
light. The final diagnosis was amyloid neuropathy.
CONCLUSIONS: The final clinical diagnosis was amyloid neuropathy. The diagnosis of pure neural leprosy in endemic areas in Brasil is
still a challenge for the health system.
KEYWORDS: Leprosy. Mycobacterium leprae. Amyloidosis.

INTRODUCTION

Brasil ranks first in prevalence rate and second in the absolute
number of new leprosy cases5. In 2018 alone, there were 28,660
new cases of the disease (13.70 cases per 100,000 inhabitants).
Of these patients, 8.5% already had grade 2 disability at the time
of diagnosis (10.08 grade 2 patients per million inhabitants)6.
It is noteworthy that the goal recommended by the World Health
Organization7 is less than one grade 2 cases per million inhabitants.

Leprosy is an infectious disease caused by Mycobacterium
leprae, an acid-resistant bacillus with an affinity for the cutaneous and peripheral nerves1. The high disabling potential
of leprosy can result in social, economic, and psychological damage to patients, expanding the context of social
vulnerability2-4.
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A leprosy case is defined as the presence of at least one of
the three following main manifestations:
1. lesions and/or areas of skin with changes in thermal
and/or pain and/or tactile sensitivity;
2. peripheral nerve thickening, associated with sensory
and/or motor and/or autonomic changes;
3. and presence of M. leprae bacilli, confirmed by intradermal smear microscopy or skin biopsy1,8.

patients with primary amyloidosis15. In TTR-related hereditary amyloidosis, there is severe peripheral neuropathy, with
significant sensory and motor impairment and bed restriction
a few years after the onset of the disease15.
Based on the above, this investigation aims to review the
literature on pure neural leprosy, including the discussion of a
clinical case with initial suspicion of pure neural leprosy and
a final diagnosis of amyloid neuropathy.

The absence of dermatological lesions does not exclude the
diagnosis of leprosy8. In these cases, the disease may present only
neural involvement, which is known as pure neural leprosy1,9.
The diagnosis of pure neural leprosy is more complex, since
it involves the exclusion of other clinical processes that also
result in peripheral neural lesions, such as diabetes mellitus,
hypothyroidism, collagenosis, vasculitis, syphilis, AIDS, and
other less common diseases, such as amyloidosis9-11. The lack
of precise diagnostic methods for this type of leprosy renders
the diagnosis challenging10.
Systemic amyloidoses constitute a large group of diseases,
in which the main characteristic is the formation of amyloid
protein deposits in the extracellular environment12, causing
dysfunction of several organs, such as the heart, kidney, liver,
gastrointestinal tract, and nerves10,12,13. Systemic amyloidoses
can be primary, secondary to inflammatory and autoimmune
diseases, or hereditary; they are classified according to the deposited amyloid protein14,15. The most common type is primary
amyloidosis, also known as immunoglobulin amyloid light chain
(AL) amyloidosis, in which deposits occur15. Another common
type is transthyretin (TTR)-related amyloidosis, which is the
main cause of hereditary amyloidosis15.
Peripheral neuropathy is a common complication of many
systemic amyloidoses, affecting approximately 17% of the

METHODS
A systematic literature review was carried out according to the
Preferred Reporting Items for Systematic Reviews and MetaAnalyses (PRISMA)16 focusing on pure neural leprosy. Searches
were carried out in the PubMed, Medline, and Lilacs databases,
as well as in the leprosy sectoral library of the Virtual Health
Library (VHL), using the following search strategies, with the
necessary adjustments for each database: strategy 1- only for pure
neural leprosy: “neuritic leprosy” OR “pure neural leprosy” OR
“primary neural leprosy” OR “pure neuritic leprosy”; strategy 2amyloid neuropathy and pure neural leprosy: “neuritic leprosy”
OR “pure neural leprosy” OR “primary neural leprosy” OR “pure
neuritic leprosy” AND “amyloid polyneuropathy” OR “amyloid
neuropathies” OR “amyloid polyneuropathy”. The search was
carried out on May 28, 2020.
Clinical trials, cohort studies, cross-sectional studies, clinical cases, and case studies published in Portuguese, English
or Spanish between 2010 and 2020 were included. The tenyear period was defined due to the need of maintaining the
topic up-to-date with the promulgation of Ordinance No.
3125/2010, which approves the Guidelines for Surveillance,
Attention and Control of Leprosy8. The systematic review was
performed according to the following algorithm (Figure 1):

Step 3
Title and abstract
analysis by two
independent authors.

Step 1
Collection of texts in
the databases by two
independent authors.

Step 2
Preparation of a
single bank,
excluding duplicates.

Step 4
Full-text reading by
two independent
authors. Data
extraction

Figure 1. Stages of the systematic review. When discrepancies occurred, they were resolved based on the analysis of a third researcher.

Figure 1. Stages of the systematic review. When discrepancies occurred, they were resolved based on the analy
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RESULTS

Texts without full access to the content and those that,
during full reading, did not comply with the inclusion criteria were excluded, as follows: duplicates (n=21), method not
properly reported (n=24), lack of information about the diagnosis (n=16), literature review (n=8), and without full access
(n=19). Divergences were analyzed and resolved by consensus.
During the second stage, a clinical case report was presented at the
Dr. Altino Lemos Santiago Reference Center, in Juazeiro, Bahia, Brasil.

Initially, 479 scientific texts were identified. After the selection
stage, 23 were included in the final qualitative analysis11,17-38
(Figure 2). It should be noted that no text addressed both
themes together. Case reports, with the largest number of publications (14 investigations), stood out 11,18,20,21,25-27,29-31,33,34,36,37.

References of the included studies
(n=397)

n=479

Identification

Total publications in the
databases

Systematic review

Titles and abstracts (n=76)
Selection

Full-text reading (n=111)

Not selected (n=765)

Excluded articles (n=88)
Method not properly
reported (24)

Eligibilitty

Duplicates (21)

Lack of information
regarding diagnosis (16)
Literature review (8)
Without complete access
(19)

Figure 2. Flowchart for selection of studies included in the systematic review, 2020.
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The studies emphasized the challenging diagnosis of pure neural leprosy16,17,25,27,30 and the need for advances in the development of diagnostic methods18,32, such as imaging tests (magnetic resonance imaging27 and ultrasound22,29,34), cytology and
histopathology21,23,24,28,38, and serological and genomic tests19,35.
Studies highlight the need of considering, for peripheral neuropathy, the differential diagnosis of pure neural leprosy in
endemic areas31,37. Early diagnosis and timely treatment can
reduce the occurrence of physical disabilities 11,26 (Table 1).
The findings presented here will be further developed based
on the clinical case described below.

3. Ultrasonography of the sural nerve: changes in the contour of the deep fibular nerves;
4. Biopsy of the sural nerve: accumulation of amorphous
eosinophilic material in the nerve path. Congo red stain
showed apple-green birefringence of the deposit under
polarized light. Conclusion: amyloidosis (Figure 3).
It was not possible to define whether or not the amyloidosis was hereditary, because of the non-availability of genetic
tests and the fact that no family member had been diagnosed
with the disease. After diagnosis, the patient was referred for
follow-up with a neurologist.

CASE

DISCUSSION

A 65-year-old, brown, male patient, who worked as a construction worker and a former gold miner, born and currently living
in Petrolina, Pernambuco, with suspected neural leprosy, was
referred to a dermatologist by the neurologist for evaluation
at the Hansen’s Disease Reference Center in Juazeiro, Bahia.
He came to the doctor’s office complaining of pain, paresthesia,
and decreased muscle strength in both hands and feet, which
had started three years before. Complaints started in the lower
limbs, progressing to the upper ones. He reported that he had
already consulted with an orthopedist and a neurologist, and
that he was treated with several medications, without improving his condition. He denied having diabetes mellitus, systemic
arterial hypertension, and alcoholism, and reported having
smoked in the past. He reported no family history of leprosy.
Physical examination showed a decrease in thermal and
pain sensitivity in the upper and lower limbs, and a slight
decrease in muscle strength in the right lower limb. The patient
did not present dermatological lesions with altered sensitivity.
Given that this is an endemic area for leprosy, the initial suspicion was pure neural leprosy, with a differential diagnosis of
amyloidosis, owing to the pattern of progressive neural involvement. For diagnostic confirmation, the following complementary tests were requested:
1. Laboratory tests with normal values (blood count, platelets, alpha-fetoprotein, blood glucose, creatinine, PSA,
TSH, T4, urea, alkaline phosphatase, GOT, and GPT
were within the reference values. HBsAg was negative
and Anti-HBs was positive, indicating cured or vaccinated hepatitis B; HIV 1 and 2 were negative, and vitamin B12 was high (2000 mcg).
2. Electroneuromyography: Sensitive and motor polyneuropathy in the lower limbs, which was of moderate
intensity, mixed type (axonal-demyelinating), symmetrical, and predominantly sensitive and axonal.

In the spectrum of clinical forms of leprosy, the pure neural
form still represents a challenge for clinicians and dermatologists, especially in endemic areas for leprosy in Brasil11,18,20,21.
Reviewing the literature on the diagnosis of pure neural leprosy is a sensitive topic in the Brazilian scientific community,
mainly due to the magnitude of the endemic disease in the
country. In this case, emphasis is on differential diagnosis with
amyloid neuropathy.
In these cases, when the observed pattern is only of neural
impairment, the physician must use other auxiliary resources
that help to exclude other diseases that manifest with neuropathy and allow for confirmation of the diagnosis of neural leprosy1,11,18,19. Among the resources, electroneuromyography, ultrasonography22,29,34, biopsies of peripheral nerves21,24,
and even magnetic resonance imaging of nerve trunks27 stand
out. Anti-PGL-1 (phenolic glycolipid antigen 1) serology and
quantitative polymerase chain reaction can also be useful1,10,19.
In this case, the initial suspicion was neural leprosy.
However, after complementary tests, amyloid neuropathy was
confirmed, and it was not possible to identify the etiology due
to the absence of specific tests. In amyloid neuropathy, small
sensory and autonomic fibers are initially involved. The initial
symptoms are pain and paresthesia in the feet and thermal sensory loss, followed by loss of tactile sensitivity and distal hyporeflexia. About two years later, motor signs/symptoms begin39.
Clinical manifestations of neuropathy are, in general, associated with AL amyloidosis, related to light chain immunoglobulin, which affects patients in the age group above 60 years, is
predominant in males, and may be associated with multiple
myeloma15. Among hereditary amyloidoses, the disease caused
by mutations in the TTR gene stands out, and the Val30Met
(p.Val50Met) variant is the most common in the world15.
In hereditary TTR amyloidosis, clinical manifestations can
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Table 1. Characterization of the studies included in the systematic review, 2020.
Author

Title

Design

Population

Results and Conclusions

n=879

Delay in the diagnosis of pure
neuritic leprosy due to the absence of
dermatological lesions.
Need for the training of health
professionals for early detection of
the disease.

Experimental
study

n=28
Group cases (23)
Control group (5)

The immunohistochemical
technique suggests the presence of
immunoreactivity to specific antiLAM and anti-PGL-1 antibodies as
an additional tool in the diagnosis of
pure neural leprosy.
Immunohistochemical techniques can
contribute to the early diagnosis of
the disease.
Patients with ulnar neuropathy had a
unique pattern of nerve enlargement on
ultrasound examination. It starts at the
ulnar sulcus and can increase up to four
centimeters above the medial epicondyle.

a) Studies with large populations
Kolleri
et al.17,
2019, India

A 10-year Retrospective
Descriptive Study on Pure
Neuritic Leprosy from a
Tertiary Referral Centre.

Retrospective
descriptive
study

Medeiros
et al.19,
2014, Brazil

An attempt to improve
pure neural leprosy
diagnosis using
immunohistochemistry tests
in peripheral nerve biopsy
specimens.

Bathala
et al.22,
2017, India

Extensive sonographic ulnar
nerve enlargement above
the medial epicondyle is
a characteristic sign in
Hansen’s neuropathy.

Experimental
study

n=48
Group cases (18)
Control group (30)

Jaiswal
et al.23,
2018, India

Hansen’s Neuritis Revisited – Retrospective
A Clinicopathological Study.
study

n=81,013
(histopathological
examination
samples)

The common clinical presentation of
Hansen’s neuritis is mononeuritis multiplex.
Neurological examination and nerve
biopsy are recommended for diagnosis.

Antunes
et al.24,
2012, Brazil

Histopathological
examination of nerve
samples from pure neural
leprosy patients: obtaining
maximum information
to improve diagnostic
efficiency.

Experimental
study

n=340
(144 with pure
neuritic leprosy
and 196 with nonleprosy peripheral
neuropathies)

The study demonstrates the
importance of performing nerve
biopsy exams for the identification
of leprosy neuropathy, with a
predominance of non-inflammatory
histopathological changes in pure
neuritic leprosy samples.

Kulshreshtha
et al.28,
2018, India

Mandating nerve biopsy: A
step towards personalizing
therapy in pure neuritic
leprosy.

Retrospective
study

n=78

Predominance of the ulnar nerve.
Only 16 of the 38 patients demonstrated
bacilli in Wade-Fite staining.

Shukla
et al.32,
2020, India

Pathological,
ultrasonographic, and
electrophysiological
characterization of clinically
diagnosed cases of pure
neuritic leprosy.

n=100

Ultrasound, histological, and
electrophysiological evaluation, taken
together, constitute the best method for
diagnosis of pure neural leprosy, showing
greater accuracy and ability to exclude or
confirm differential diagnoses.

De et al. ,
2017, India

Use of Fine Needle
Aspirate from Peripheral
Nerves of Pure-neural
Leprosy for Cytology
and Polymerase Chain
Reaction to Confirm the
Diagnosis: A Follow-up
Study of 4 Years.

n=62

The use of fine-needle aspiration cytology
in combination with Ziehl-Neelsen
staining and PCR is a quick, simple and
easy solution that can be used for the
diagnosis of pure neural leprosy.

38

Observational
study

Observational
study

Continue...
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Table 1. Continuation.
Author

Rodriguez
et al.35,
2013,
Colombia

Title

Pure neuritic leprosy in
patients from a high
endemic region of
Colombia.

Design

Descriptive
observational
study

Population

Results and Conclusions

n=36

21 of the 36 individuals initially
suspected of pure neural leprosy
were confirmed, based mainly
on epidemiological and clinical
findings, and on changes in
amplitude and nerve conduction on
electroneuromyography.
Five of them had positive PCR for M.
leprae DNA on nerve biopsy.

n=1

Clinicians who are alert and trained
to recognize this clinical form of
leprosy are necessary.
Correct referral to reference centers
accelerates the investigation,
contributing towards early diagnosis,
correct classification, and treatment,
preventing irreversible sequelae with
severe functional disability.

n=4

There is a need for advancement
of the development of a diagnostic
method, using serological and
genomic mechanisms.
Health professionals should
mandatorily include peripheral
neuropathy as a differential diagnosis
of leprosy disease.

n=1

The anterior tarsal syndrome can be
a finding of primary neural leprosy,
even if it is atypical.
It is necessary to include leprosy as
one of the differential diagnoses of
anterior tarsus syndrome.

b) Case report studies

Freitas
et al.11,
2019, Brazil

Primary Neural Leprosy
mimicking rheumatological
disorders

SerranoColl et al.18,
2018,
Colombia

A case series of pure
neural leprosy in patients
diagnosed in a specialized
center for the control
of Hansen’s disease in
Colombia.

Santos
et al.20,
2019, Brazil

Anterior tarsal tunnel
syndrome: an atypical
involvement in primary
neural leprosy.

Case report

Case report

Case report

Omar &
Hussein21,
2012,
Egypt

Clinically unsuspected
neuritic leprosy with
caseation necrosis.

Case report

n=1

Caseation necrosis (abscess) can be a
clinical finding, although atypical and
rare, of neuritic leprosy.
Mass lesions with necrosis, when
found in biopsy samples, must be
taken into account for discussing a
possible case of leprosy.

Jaramillo
et al.,
201625
Colombia

Lepra neural pura de 18
años de evolución.

Case report

n=1

Pure neural leprosy remains
a challenge for healthcare
professionals.

PardalFernández
et al.26,
2016,
Spain

Lepra neural pura.
Aspectos diagnosticos en
un caso clinico

Case report

n=1

Early diagnosis and treatment of
the disease allowed for better
patient recovery.
Continue...
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Table 1. Continuation.
Author
Beltrame
et al.27,
2017, Italy

Title

Design

Magnetic resonance
imaging in pure neural
leprosy

Rai et al.29,
2013, India

Nerve abscess in primary
neuritic leprosy.

Gupta
et al.30,
2017, India

Nerve abscess in pure
neural leprosy mistaken
for peripheral nerve
sheath tumor with
disastrous consequence:
what can we learn?

Case report

Case report

Case report

Shrestha
et al.31,
2019, Nepal

Neuritic Leprosy; An
Intriguing Re-visit to a
Forbidden Ailment.

Pradhan
et al.33,
2016, India

Polyneuritic variant of
pure neuritic leprosy with
extensive involvement
of peripheral nerves and
sparing of the polio-affected
limb: a rare case report.

Karjigi
et al.34,
2015, India

Primary Neuritic Hansen’s
Disease presenting as Ulnar
Nerve Abscess in a Human
Immunodeficiency Virus
Positive Patient.

Payne
et al.36,
2015,
United
States of
America

Pure neuritic leprosy
presenting as ulnar nerve
neuropathy: a case report
of electrodiagnostic,
radiographic, and
histopathological findings.

Almeida
Neto et al.37,
2019, Brazil

Case report

Case report

Case report

Case report

The first report of pure
neuritic leprosy with
involvement of the anterior
femoral cutaneous nerve.

Case report

Population

Results and Conclusions

n=1

Health professionals have few techniques
to analyze the signs of leprosy.
Magnetic resonance imaging can be
an auxiliary tool in diagnosis.

n=1

Caseous necrosis of nerve injuries
occasionally coalesces to form a
nervous abscess.
Data suggest that abscess is more
common in borderline tuberculoid leprosy.
Ultrasound seems to be the best
diagnostic technique.

n=1

Diagnosing pure neural leprosy is a
challenge for doctors.
Presence of nerve abscess without
thickening of peripheral nerves.
Among the non-invasive methods,
ultrasound seems to be the best
method for diagnosis.

n=1

Pure neuritic leprosy, although rare,
should be considered as a differential
diagnosis in cases where there is a
presentation of peripheral neuropathy
in endemic areas of leprosy.
Prompt diagnosis and treatment
are imperative to avoid permanent
neurological damage.

n=1

The association of poliomyelitis and
leprosy in the same patient showed that
a “protection” of the nerves affected by
poliomyelitis, which were not affected
by leprosy may be possible.

n=1

Coinfection between HIV and leprosy
can result in atypical manifestations.
The patient also had a silent ulnar nerve
abscess, diagnosed by ultrasound.

n=1

Pure neural leprosy is a
challenging diagnosis.
Delayed diagnosis can lead to
permanent neural damage.

n=1

This is the first case report involving
the superficial femoral cutaneous
nerve as a manifestation of leprosy.
Pure neural leprosy is a
diagnostic challenge.
In endemic countries, any clinical
manifestation involving the peripheral
nervous system should be considered
as a possible case of leprosy.

146
Rev Assoc Med Bras 2021;67(1):140-149

Santos, L. O. et al.

start early, at the age of 33, or they may have late onset, after
the age of 5015. It is necessary to highlight that, in this case, it
was not possible to confirm the patient’s type of amyloidosis.
The most important differential diagnosis for amyloid
neuropathy includes diabetic neuropathy, toxic neuropathies,
Charcot-Marie-Tooth disease, chronic inflammatory demyelinating polyradiculoneuropathy, leprosy, and others39. It should
be noted that, in the case of neural leprosy, mononeuropathy
is observed to be multiple and asymmetric, unlike the pattern
observed in amyloid neuropathy (symmetrical and ascending
sensory-motor polyneuropathy)10. This involvement pattern
and the absence of a family history of leprosy were important
for the suspicion of amyloid neuropathy.
In addition to this difference in the neural involvement pattern, the histopathological profile contributes to the elucidation
of the diagnosis. In amyloid neuropathy, peripheral nerves will
exhibit important deposition of amyloid substance and a globular or diffuse pattern in the epineural and endoneurial tissue
and around the blood vessel walls39. Congo red stain shows

apple-green birefringence of the deposit under polarized light.
Additionally, active axonal degeneration and severe loss of small
myelinated and unmyelinated fibers are important histological
features40. In leprosy, the nerves may show thickening, fragmentation by the inflammatory process, and the presence of
a caseous center21,23. Lamination of the perineurium with the
formation of an “onion bulb” is a common finding in leprosy24.
In Brasil, the disease-modifying treatments recommended by
the clinical protocol and therapeutic guidelines of the Ministry
of Health for TTR-related hereditary amyloidosis are tafamidis
meglumine and liver transplantation, both of which are indicated only for the initial stage of the disease, that is, when the
patient can walk without support41. The treatment of AL amyloidosis consists of chemotherapy and autologous bone marrow transplantation, with an average survival of 42 months41.
The treatment of pure neural leprosy is much simpler, and it
depends on the operational classification. In the case of a single affected nerve, the disease will be classified as paucibacillary
(PB), and polychemotherapy treatment lasts for six months,

Figure 3. Biopsy of the sural nerve diagnosed with amyloidosis, 2019. (A) and (B) Collection of biopsy material; (C) Accumulation
of amorphous eosinophilic material in the nerve pathways; (D) Congo red stain showing apple-green birefringence of the
deposit under polarized light.
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with the use of rifampicin and dapsone; patients with two or
more affected nerves are classified as multibacillary (MB), and
polychemotherapy treatment lasts for 12 months, with the use
of rifampicin, clofazimine and dapsone1,8.
It is important for clinicians and dermatologists who work
in areas that are endemic for leprosy to know the main differential diagnoses of leprosy and to properly manage the complementary exams to provide early diagnosis and correct and
timely treatment of patients. At the same time, the public health
system, in order to guarantee integrated care for patients, must
provide all of the necessary diagnostic and therapeutic resources.
This study has limitations, including the absence of analyses that discuss amyloid neuropathy as a differential diagnosis of pure neural leprosy and the small number of studies
with larger populations. On the other hand, as it discusses a
little explored theme, namely, the clinical and pathological
differences between pure neural leprosy and amyloid neuropathy, this study is highly relevant for health professionals
in endemic areas.

In the presented case report, the clinical history, the neural
involvement pattern, the neurological clinical exam, and the
complementary exams contributed towards the adequate diagnosis of the patient’s neuropathy of amyloid etiology. The systematic review showed the importance of considering differential diagnoses of leprosy, especially in endemic areas.
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Premature birth: topics in physiology
and pharmacological characteristics
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SUMMARY
OBJECTIVE: To review the main physiological and pharmacological changes related to prematurity, to promote the evidence-based
clinical practice.
METHODS: This is a narrative review whose research was carried out in the ScienceDirect and Medline databases via PubMed, searching
for articles in any language from January 2000 to February 2020.
RESULTS: Premature newborns are born before completing the maturation process that prepares them for extrauterine life, which
occurs especially in the last weeks of pregnancy. Therefore, they have their own characteristics in development. Several physiological
peculiarities stand out, such as disturbances in glucose regulation, adrenal function, thermoregulation, immunity, in addition to changes in
liver, renal and respiratory functions. Pharmacological aspects were also highlighted, involving pharmacokinetics and pharmacodynamics.
CONCLUSIONS: Despite the recent advances in prematurity, it is still an area with many uncertainties, since several changes occur
quickly and there are ethical issues that make studies difficult. Thus, it is clear that the therapeutic management of premature infants
is still very much based on clinical practice.
KEYWORDS: Physiology. Pharmacokinetics. Pharmacologic actions. Infant, premature.

INTRODUCTION

status of the placenta, gestational duration, and the presence
of fetal anomalies4.
All of these physiological considerations can directly interfere with
the pharmacokinetics and pharmacodynamics of several drugs. Given
the complex reality of premature newborns, a review of the available
literature is warranted to promote evidence-based clinical practice.
The methods employed in this review are described in Chart 1.

Globally, approximately 15 million infants are born prematurely
every year1. Although the survival rate of preterm infants has
risen, prematurity remains responsible for >60% of deaths in
the first 12 hours postpartum, with the mortality rate lowering
with every additional week of pregnancy completed2.
Generally, full-term pregnancy follows a specific developmental course such that, before delivery, several maturation
changes occur that are specifically designed to aid the fetus
throughout its transition from uterine to extrauterine life.
Given that premature infants are born before these changes
have been completed, they experience difficulties after birth3.
The physiology of this transition is complex and depends
on several factors, including maternal medical history, the

PHYSIOLOGICAL CHARACTERISTICS
Thermal regulation
Body temperature is the result of heat production and elimination mechanisms, and the human body tends to release
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heat easier than it produces it. Importantly, thermal control is
dependent on gestational and postnatal age, birth weight, and
the clinical conditions of the newborn5.
Newborns can lose heat through evaporation, convection,
conduction, radiation, or combinations thereof. In the first example, heat loss results from water evaporation from the skin and
respiratory tract. Convection is the loss of heat from the body
to a colder environment. During conduction, heat dissipates by
direct contact into colder solid objects. In the absence of direct
contact with a colder object, this process is known as radiation6.
The large skin surface area-to-body mass ratio in newborns
presents a large area for heat loss. The head may account for
as much as 20% of the infant’s total surface area. With greater
prematurity, the skin becomes thinner, with fewer tight junctions and a thinner layer of subcutaneous fat. Insulation is
thereby compromised and greater evaporative heat loss occurs.
The infant responds with non-shivering thermogenesis, a process that involves brown fat metabolism and significant oxygen consumption (up to 25% of total oxygen consumption).
Shivering, which is the major means of heat generation in adults,
is gradually acquired over the first year of life7.

mainly due to inadequate storage of glycogen, proteins, and
fats, which occurs during the third trimester of pregnancy3.
Lipolysis contributes significantly to meet neonatal metabolic demands when glycogen is depleted, either by producing
glycerol or ketone bodies. However, lipolysis and ketogenesis
are limited in premature infants due to the loss of fat in adipose tissue9.

Hyperglycemia
Hyperglycemia is prevalent in infants with very low birth
weight, especially during the first week of life, with the highest numbers seen in infants who are also growth-restricted or
who receive intravenous glucose. Estimates show that up to
≥80% of all infants weighing <1,500 g may be affected by
hyperglycemia9,10. Its etiology involves an inability to inhibit
gluconeogenesis, relative insulin resistance (possibly related to
elevated growth hormone, cortisol, and catecholamine concentrations), defective proinsulin processing, and delayed secretion.
Untreated hyperglycemia can lead to significant complications,
including hyperosmolality, osmotic diuresis, dehydration, and
possible intracranial bleeding and additive effects on ischemic
brain injury9,10.

Glucose regulation

Respiratory function

Hypoglycemia

The respiratory system undergoes significant structural changes
during intrauterine development. The airways are completely
formed during the pseudoglandular stage, at around 16 weeks
of gestation. Between weeks 16 and 24 (i.e., during the canalicular stage), these conductive structures increase in caliber;
between weeks 24 and 36 (i.e., during the saccular stage), the
pre-acinar airways grow, the bronchioles develop, and the acini
are formed. At around 28 weeks of gestation (i.e., during the
saccular pulmonary development phase), the alveoli begin to
develop11.
The pulmonary surfactant begins to be produced around
34 weeks of gestation. This surfactant reduces the surface tension in the alveoli, allowing them to remain inflated. As such,
pulmonary surfactant deficiency or dysfunction can lead to
respiratory distress syndrome (RDS), a common disorder in
premature infants12.

The fetus exists in an anabolic state, with high endogenous
concentrations of insulin and fetal glycogen, promoting glycogenesis and lipogenesis. After birth, there is an increase in
the concentration of glucagon, plasma catecholamines, and
cortisol, and a decrease in insulin concentration, thereby promoting glycogenolysis, gluconeogenesis, and lipolysis in order
to provide energy to the newborn3.
During the transition to extrauterine life, the glucose concentration in healthy newborns lowers in the first hours of life,
with blood glucose levels approximating 55–60 mg/dL. It is
important to differentiate this normal transient physiological response from disorders that result in persistent or recurrent hypoglycemia, which can lead to neurological sequelae8.
Hypoglycemia is present in approximately 15% of infants born
at term. Premature infants are at increased developmental risk,

Chart 1. Research strategy and criteria for selecting articles
The review was performed using ScienceDirect and MEDLINE via PubMed. Articles in any language published between January
2000 and February 2020 were considered. Keywords used included “physiology”, “pharmacokinetics”, “pharmacological
actions”, and “premature newborn”. Thwe list of references within the selected articles were also searched, some of which
included publications that could not be retrieved. Ultimately, 32 research and review articles were included.
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Apnea of prematurity is experienced by 85% of babies
born before 34 weeks of gestation; the risk of developing it
rises substantially with every additional week of gestation
missed. Defined as cessation in breathing with a >15–20
sec duration, it is believed to result from immaturity of the
central respiratory control mechanisms (e.g., reduced sensitivity to CO2 and hypoxia) and from an exaggerated protective response to laryngeal stimulation, ultimately leading to
the interruption of inspiratory activation of the respiratory
muscles and closure of the upper airways13.

such as maternal glucocorticoid administration, can also
negatively affect the baby’s adrenal response3,9.

Renal function
Although nephron development begins around gestational
week 9, most nephrogenesis occurs in the third trimester,
reaching adult nephron numbers at 36 weeks of gestation.
Premature infants may have reduced or abnormal nephrogenesis after birth, and may not reach the same number of
nephrons as their full-term peers3.
Effective renal plasma flow has been reported to be ~20 mL/
min/1.73 m2 in extremely premature babies, compared to
45 mL/min/1.73 m2 in babies born after 35 weeks of gestation
and 83 mL/min/1.73 m2 in at-term newborns. This increase in
blood flow over time is also associated with a proportionally
greater flow to the external cortical region, thereby promoting
its development18. Due to the limitation of renal blood flow
and glomerular filtration rate, newborns – and especially premature infants – have a limited ability to handle fluid overload18.

Immune system
The fetal immune system develops in a sterile and protected environment, therefore requiring antigenic exposure. Immune competence develops during the first three
months postpartum14.
The complement system is the most important component of innate immunity, and it is likely to contribute to the
performance of the adaptive immune system15. In healthy,
at-term newborns, the complement system is already underdeveloped; this is aggravated in premature infants since the
liver is responsible for synthesizing nearly all components
of the complement system – except for C7 – though it has
a primary function of hematopoiesis between gestational
weeks 6 and 2216. Therefore, premature neonates are the most
vulnerable to intracellular pathogens that cause infections
in the uterus (intrapartum and postpartum) and that evoke
fetal and neonatal innate immune responses14. Regulatory
T cell functionality is temporarily reduced in premature
infants, which can lead to dysregulation or overactivation
of the immune response17.

Hepatic function
The liver is the largest solid organ and is responsible for
several critical functions, including metabolism of dietary
compounds, regulation of blood glucose levels, production
of clotting factors and serum proteins, bile synthesis, and
biotransformation of xenobiotics and endogenous metabolic
byproducts. In intrauterine life, the fetus depends on the
mother’s liver function while its own liver develops. Even after
birth, the newborn’s liver function retains a certain immaturity, but at-term newborns are spared any serious longterm consequences. Preterm infants, however, are susceptible to the consequences of immature liver function, which
can include hypoglycemia, hyperbilirubinemia, cholestasis,
bleeding, and impaired drug metabolism19.

Adrenal function
The fetal adrenal gland undergoes massive hypertrophy
during the last trimester of pregnancy, when the reduction
in maternal cortisol stimulates the production of adrenocorticotropic hormone (ACTH). Therefore, the fetus may
not produce cortisol before 23 weeks of gestation and normally does not do so until 30 weeks, when higher levels
of ACTH stimulate cortical development 3. Cortisol promotes growth of the intestinal mucosa, production of gastric acid, induction of digestive enzymes, gastrin secretion
in the fetal intestine, and participates in renal maturation.
Therefore, premature infants have an incomplete response
to stress. This diminished response appears to occur mainly
at the level of the adrenal gland and is limited to the first
two weeks of life (temporary adrenocortical insufficiency
in preterm infants). Furthermore, prenatal circumstances,

PHARMACOLOGICAL
CHARACTERISTICS
Changes in physiological conditions associated with prematurity reflect changes that directly interfere with the absorption, distribution, metabolism, elimination, or mechanism
of action of a given medication.

Pharmacokinetics
Absorption
In general, gastrointestinal absorption in preterm infants
is compromised due to reductions in gastric acidity, bile
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acid excretion, and gastrointestinal motility20. Gastric pH
affects the stability and degree of ionization of weak acids
drugs; that is, it reduces the relative amount available for
absorption. Thus, these drugs are absorbed more slowly. The
compromised function of bile and pancreatic enzymes can
reduce the bioavailability of fat-soluble drugs. Drug absorption is dependent on the intestinal mucosa that matures its
villi around 20 weeks of gestation21. Therefore, in extremely
premature infants, there is less surface for absorption due
to the reduction of villi and intestinal extension, which are
proportionally smaller than in full-term babies.
For the percutaneous route, the weight-to-body surface area
ratio reflects the need to decrease the concentration of topical
drugs, especially in preterm infants with very low birth weight.
The proportion of muscle mass in neonates is lower than in
adults; however, there is an increase in the density of skeletal-muscle capillaries, which can compensate for this reduction.
Indeed, there is evidence – even in older children – of greater
absorption via the percutaneous route for specific drugs22.

during the course of treatment must be considered in premature infants.
Enzymes that catalyze phase II reactions also undergo an
age-dependent maturation process. The activity of 5’-diphospho-glucuronosyltransferase (UGT) uridine, which has different isoforms, is downregulated by up to 30% in the livers of
neonates. It remains downregulated until postnatal day 10 and
may manifest clinically as unconjugated hyperbilirubinemia27.
UGT deficiency also has other implications for certain medications, such as morphine and the antimicrobial chloramphenicol: the inability to conjugate does not render them metabolites
inactive, but accumulates them. Chloramphenicol can result
in gray baby syndrome, and morphine is more active and thus
potentially toxic at otherwise therapeutic levels23.

Elimination
At birth, renal clearance is compromised due to incomplete
functional and anatomical development of the kidneys in
neonates, which remain underdeveloped until several months
postpartum. Thus, in the premature infants, tubular secretion
is insufficient, mainly due to poor perfusion28. As such, corrected gestational age after birth is a better indicator of glomerular filtration rate (GFR) than is chronological age. Premature
infants develop tubular function more slowly in the first weeks
of life than do full-term newborns, and maximum GFR is
achieved at 48 weeks of corrected gestational age29. The GFR
is 2–4 mL/min in full-term babies and 0.6–0.8 mL/min in
premature babies21.

Distribution
The human body’s composition of water, muscles, and fats
changes along with gestational and postnatal age. Extracellular
fluid compartments are larger in newborns than in adults.
In addition, the percentage of weight attributed to fat is
3% in premature infants and 12% in at-term infants23. As
a result, the volume of distribution and the plasma concentration vary with age. Thus, in premature infants, there is
a general increase in volume of water-soluble drugs and a
reduction in fat-soluble drugs due to the relative proportion of the body, which has a high proportion of water and
a low proportion of fat24.
Additionally, there are age-related changes in the development of plasma proteins, with a downregulation of albumin,
total protein, and alpha-1-acid glycoprotein. Lower levels of
plasma proteins reduce the ability of plasma protein binding
drugs, especially in premature newborns24. Thus, premature
infants retain a higher concentration of drugs and experience
greater effects of drugs with high protein binding.

Pharmacodynamics
Developmental changes in premature infants affect drug
pharmacokinetics and other physiological processes, including the activity of receptors or therapeutic targets that mediate the action and response of the drug (i.e., pharmacodynamics)30. Due to their intrinsic vulnerabilities and the
associated ethical concerns, pediatric populations are often
excluded from biomedical research. The scarcity of studies
with newborn populations is made evident by the fact that
40–80% of drugs used in Neonatal Intensive Care Units are
off-label or unlicensed31.
Moreover, the first month of life is a time of rapid developmental changes, which limits the generalizability of results
from studies on neonates. Furthermore, receptors, transporters, and other enzymes are also subject to ontogenic maturation. Thus, investigating the inter- and intra-individual
variability in the various pharmacodynamic responses characteristic of neonates would be insightful32. Table 1 summarizes the main pharmacodynamic changes observed in
premature infants.

Metabolism
The pathways responsible for metabolism and substance elimination do not mature at the same rate25. The main route for
metabolism is hepatic, in which active metabolites can be
formed, yielding therapeutic or toxic results. This process is
divided into phases I and II. In phase I, the reactions involve
cytochrome P450 isoenzymes, which begin to be produced as
of gestational week 25, with different maturation times for isoenzymes26. For this reason, the possibility of drug interactions
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Table 1. Pharmacodynamic changes in preterm infants.
Physiological Change

Pharmacodynamic Repercussion

Changes in blood flow.

The minimum alveolar concentration for almost all
vapors is lower in neonates than in infancy.
The amount of drug reaching the brain is reduced.

Increased volume of distribution and reduced NBD clearance.

Increased sensitivity to the effects of NBD.

Reduction in myelination, spacing
of nodes of Ranvier, and length of nerve exposed.

Amide local anesthetic agents induce
shorter blocking duration and require a higher weightscaled dose to achieve similar dermatomal levels when
given by subarachnoid block.

Age-dependent expression of intestinal motilin receptors and
modulation of antral contractions.

Prokinetic agents may not be useful in very preterm
infants, partially useful in older preterm infants, and
useful in full-term infants.

Paucity of bronchial smooth muscle.

Bronchodilators are ineffective.

Cardiac calcium stores in the endoplasmic reticulum are
reduced in the neonatal heart, the exogenous calcium has
greater impact on contractility in this age group.

Calcium channel blocking drugs can cause lifethreatening bradycardia and hypotension.

Reduction in contractile structures, innervation, and function
of the adrenergic heart receptor.

Reduced response to vasoactive drugs, decreased ability
to increase contractility and inadequate response to
standard preload handling techniques.

β-receptor maturation lags behind α-receptor maturation
during the development of the adrenergic system.

Systemic vasoconstriction is greater than pulmonary
vasoconstriction in neonates given dopamine.

NBD: neuromuscular blocking drugs from Anderson BJ et al.23.

FINAL CONSIDERATIONS

premature babies after birth remains largely based on
clinical practice.

Developmentally, premature newborns are especially complex, with several associated physiological and pharmacological peculiarities. However, despite recent advances
in knowledge about prematurity, it remains an area with
many uncertainties due to the ever-changing physiological profile of neonates, with ethical considerations placing further limits on clinical research of this particularly
vulnerable population. Therefore, the management of
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SUMMARY
OBJECTIVE: To verify the scientific evidence on the association between Autistic Spectrum Disorder and Central Auditory Processing
Disorder in children, aiming to answer the following research question: What is the association between Autistic Spectrum and Alteration
of Auditory Processing in Children?
METHODS: Studies were chosen through the combination based on the Medical Subject Heading Terms (MeSH): [(auditory processing)
and (children) and (autism) and (neurological disorders)]. The MEDLINE (PubMed), LILACS, and SciELO databases were used. The analyzed
papers covered a ten-year period, from 2010 to 2020. We selected descriptive, cross-sectional, cohort, and case studies. We evaluated
the quality of the papers, which had a minimum score of six in the modified scale of the literature.
RESULTS: 126 papers were retrieved after the exclusion phase, and 17 of them followed the inclusion criteria. Only two papers answered
the guiding question with audiological results.
CONCLUSIONS: Patients diagnosed with autistic spectrum disorder may have disturbance central auditory processing, considering that
changes were found both in absolute and interpeak latencies in the brainstem evoked response audiometry, as well as in latency and
laterality of the N1c wave amplitude. In addition, there were changes in the assessment behavioral auditory processing. Thus, disturbance
central auditory processing is common in children with autistic spectrum disorder.
KEYWORDS: Autism spectrum disorder. Hearing. Auditory pathways. Auditory perceptual disorders. Speech perception.

INTRODUCTION

portion for proper linguistic development, changes in this pathway
result in damage to both language acquisition and its functional use3.
The set of skills and tasks necessary for individuals to understand what they heard is called central auditory processing (CAP).
It encompasses operations performed by the part of the central
nervous system (CNS) responsible for analyzing, discriminating,
and decoding the sound captured by the ears, thus transforming acoustic energy into an entity with meaning. Individuals
with ASD can present alterations in their auditory abilities from
perceptual disturbances and difficulties in the communicative
abilities associated with such condition. These can culminate
in low performance of acoustic information processing in the

Autistic spectrum disorder (ASD) is defined as a neurodevelopmental disorder, characterized by communication and social
interaction difficulties and repetitive or restricted behaviors
and/or interests1. The prevalence of ASD has increased significantly over the past 20 years. New statistical figures published by the United States Centers for Disease Control and
Prevention (CDC) show a prevalence of one autistic person
for every 54 children aged eight years2.
Among the alterations observed in children with ASD, language is a very important field of interest. In view of the need for
the integrity of the auditory pathway from its peripheral to central
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central auditory nervous system (CANS), that is, resulting in
a disturbance central auditory processing (DCAP).
Structural and functional abnormalities that contribute to
impaired auditory processing are described in individuals with
ASD4. In addition, hearing complaints in children with ASD
may be considered part of a higher-order cognitive disorder5.
Based on the description of auditory problems associated with
ASD, the present research has the main and guiding objective
of verifying the scientific evidence on the association between
ASD and DCAP in children. This paper aims to answer the
following research question: “What is the association between
ASD and auditory processing alterations in children?”.

random allocation [mh] OR double-blind method [mh] OR
singleblind method [mh] OR clinical trial [pt] OR clinical trials
[mh] OR (“clinical trial”[tw]) OR ((singl*[tw] OR doubl*[tw]
OR trebl*[tw] OR tripl*[tw]) AND (mask*[tw] OR blind*[tw]))
OR (“latin square”[tw]) OR placebos [mh] OR placebo* [tw]
OR random* [tw] OR research design [mh:noexp] OR follow-up
studies [mh] OR prospective studies [mh] OR cross-sectional
studies [mh] OR control* [tw] OR prospective* [tw] OR volunteer* [tw]) NOT (animal[mh] NOT human[mh]).
The two independent authors identified papers through
an electronic search and then organized and reviewed them
for duplication. Subsequently, their titles were independently
analyzed. Papers that did not meet any inclusion criteria were
excluded. In sequence, the abstracts of the papers selected in
the second step were examined. Papers that did not contain
characteristics of the question to be answered were excluded.

METHODS
Search strategy

Selection criteria

We conducted a systematic review according to the recommendations of the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA)6 guidelines. Two independent
researchers searched for scientific papers in the electronic databases
MEDLINE (PubMed), LILACS, SciELO, and BIREME from
January 2010 to March 2020. The research was structured and
organized in the Target population, Intervention, Comparison,
Outcomes and Study (PICOS) format (Table 1). Considering the
objective of this research, the acronym CONTROL was not
used, as it is not applicable.
The keywords were selected from the Health Sciences
Descriptors (DeCS) and Medical Subject Heading Terms (MeSH),
given their extensive use by the scientific community for indexing
articles in the PubMed database. Several keywords and Boolean
operators were used for the searches, including (auditory processing and children and autism and neurological disorders),
(auditory processing and children and autism and neurological
disorders) and randomized controlled trial [pt] OR controlled
clinical trial [pt] OR randomized controlled trials [mh] OR

We selected descriptive, cross-sectional, cohort, and case studies. Publications were included without any restrictions on
language or location. The search comprised the period from
January 2010 to March 2020. Studies published in the format
of letters to the editor, guidelines, literature reviews, systematic
reviews, meta-analyses and abstracts, in addition to publications prior to the year 2010 were excluded. Table 2 represents
the inclusion and exclusion criteria for this paper. The studies
included patients aged up to 12 years old.

Table 2. Summary of the inclusion and exclusion criteria.
Inclusion criteria

Design

Table 1. Description of the components of PICOS.
Acronym

Definition

P

Child diagnosed with autism

I

Speech-language-hearing therapy

C

Autism Spectrum Disorder

O

Disturbance central auditory processing

S

Descriptive study
Cross-sectional study
Observational study

Case reports
Case-control studies
Controlled clinical trials
Cohort studies
Screening studies
Observational studies

Place

No restriction

Language

No restriction
Exclusion criteria

Design

Letter to the editor
Guidelines
Literature reviews
Systematic reviews
Meta-analyses

Studies

Unclear, poorly described,
or inadequate

Form of publication

Source: developed by the authors. P: population/patients; I: intervention;
C: comparison/control; O: outcome; S: study.

Source: developed by the authors.
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Data analysis

six points), and low (below six points) quality. The included
studies were classified as high quality since they scored ≥6.
The protocol for qualitative scoring was proposed by Pithon
et al.7 and modified by the authors.

Data extraction for the eligibility process was performed using
a form prepared by the researchers in the Excel program, in
which the extracted data were initially added by one of the
researchers and then checked by the other. For data obtained
from the eligible studies, these data were also transferred to a
spreadsheet in the same program in order to organize the results
as described in Figure 1.
Subsequently, we verified the methodological quality of
the included papers. The resulting score was marked using a
protocol for qualitative scoring of the selected studies that was
modified based on the literature with scores categorized as of
high (between 13 and 11 points), moderate (between 10 and

RESULTS
One-hundred twenty-six publications were obtained from the
keywords. After the exclusion because of duplication, 125 papers
remained, of which 108 were excluded after the titles were read.
After the initial evaluations, 17 abstracts were reviewed and three
complete papers were analyzed from them, of which two were
included for answering the guiding reserach question. These two

Screening

Identification

Identification of studies via databases and registers

Papers identified in the
database search (n=491)

Excluded and/or duplicated
papers (n=10)

Relevant papers identified
in the databases (n=481)

Excluded by title (n=400)

Selected papers
(n=81)

Papers excluded by
abstracts (n=79)

Included

Papers included to be read
in full (n=2)

Excluded for not meeting
the inclusion criteria (n=0)

Clinical study (n=1)
Retrospective study (n=1)

Papers included in the
review (n=2)

Figure 1. Flowchart of the search, selection, and distribution of the papers.

Figure 1. Flowchart of the search, selection, and distribution of the papers.
158
Rev Assoc Med Bras 2021;67(1):156-162

Gonçalves, L. F. et al.

papers are descriptive and were developed by researchers from
the University of Alexandria, Egypt, which will be referenced
according to the chronological order of publication.
The study carried out by Azouz et al.8, in which 30 children were diagnosed with ASD, aged between 3 and 7 (76.7%
males and 23.3% females), was included. It aimed to analyze the
auditory profiles at different levels of the auditory system and
to verify the role of auditory processing disorder as an essential pathology or an associated comorbidity of autistic disorder. Such study also aimed to establish the correlation between
the results of the CAP and the language delay in these cases.
Researchers considered the CAP disorder as consisting of
two main components: subcortical and cortical. The subcortical
component was studied using the brainstem auditory evoked
potential (BAEP), while the cortical one was assessed by the N1
wave response. Although the N1 response is one of the mandatory components of cortical auditory responses, the study of the
N1 wave response parameters, especially their latency, provided
the authors with a marker for CAP. The researchers found that
40% of the participants with ASD were hyper-responsive to
auditory stimuli according to the sensory checklist for auditory
skills. Furthermore, they verified the absolute latency of the
V wave of the right ear and I wave of the left one. Interpeak
latencies I-V and III-V of both ears significantly increased in
children with ASD. When comparing the latency of the N1c
wave of children with ASD with normative data obtained in
15 children aged 2 to 7, the researchers investigated the absolute latency of the N1c wave that was significantly prolonged
in the autistic group in both ears, in addition to the amplitude
of this larger wave on the right side. Based on these findings,
the authors concluded that DCAP is an essential pathology of
autistic disorder; therefore, these children have an immature
SNAC or dysfunction at the brain and cortical trunk levels8.
A study developed by Kozou et al.9 was carried out with 30
children diagnosed with ASD, aged between 7 and 12 (16.6%
females and 83.3% males). It aimed to evaluate various CAP
skills in addition to verifying the auditory training effectiveness
in these children. In that study, all participants demonstrated
normal peripheral hearing levels with medium pure tone thresholds and word recognition thresholds of 25 dB or less in addition
to normal middle ear function. The authors used the dichotic
digit test (DDT) to assess the auditory skills that correspond to
the test and showed that 14 children with ASD (46.7%) obtained
normal scores in comparison with the normal data of children
with typical development, two (6.7%) had poor performance
in both ears, eight (26.7%) had a greater advantage in the right
ear together with deficits in the left ear, and six (20%) showed
deficits in the right ear together with a reversal of the advantage
in the ear; these six children were left-handed9.

The CAP-related skills in children with ASD ranged from
completely normal to substantially defective and generally lower
than those of children with typical development. Auditory training has been shown to be effective in improving dichotic deficits
and other untrained areas of auditory and language processing
skills, in children with ASD9. Table 3 summarizes information
regarding each study, author(s), year of publication, location,
objective, type of study, sample number, age group, tests used
to assess the CAP, results, and conclusion. The total sample,
based on the sum of the number of individuals from the two
selected studies, was 60 participants. Their ages ranged from
3 to 12 years old, and the majority were male.

DISCUSSION
The present research aimed to verify the possible relationship
between ASD and DCAP in children. In studies that analyzed
the portion of the children diagnosed with ASD, we found
that these children presented some alterations in the CAP.
These findings were validated by the increase in the absolute
latencies of waves I and V in at least one of the ears, in addition to an increase in interpeak latencies IV and III-V and
prolongation of the absolute latency of the N1c wave in both
ears8. In addition, the scores for CAP-related skills as assessed
by DDT ranged from normal to substantially defective and
were generally lower than those obtained in individuals with
typical development9.
Based on these findings, it is noteworthy the importance
of developing papers that seek to verify scientific evidence and
elucidate the association between ASD and DCAP, especially in
children who need anatomical and functional integrity of the
auditory pathway for satisfactory linguistic development. It is
believed that DCAP may be related to neuropsychiatric disorders, such as ASD, as the auditory function has clinical and
neurophysiological similarities with this disorder10. Thus, we
investigated the hearing ability and conditions of children diagnosed with ASD, in which the BAEP was one of the procedures
used by some researchers10-12, and it was also demonstrated in
one of the selected studies8.
Azouz et al.8 found BAEP results from children with ASD
that presented considered compatibility with the immaturity of
the SNAC or with dysfunction in the brain and cortical trunk
levels, corroborating with the results found by Kwon et al.10.
These authors suggested that all children with interpeak prolonged latencies III-V, especially those with high functioning
ASD, should be further evaluated for CAP in order to establish a more appropriate treatment plan. Literature reports on
the use of BAEP to estimate the risk of ASD have described
that this test is routinely performed on newborns who show
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significantly prolonged latencies and that are later diagnosed
with ASD, regardless of their hearing thresholds. This finding suggests that abnormal responses can be detected soon
after birth13. In contrast, literature reports with contradictory

results concerning children that underwent BAEP and were
diagnosed with ASD describe prolongation, shortening, and
absence of abnormalities in the neurotransmission of auditory information14,15.

Table 3. Summary of the included papers.
Authors/
Year/ Place

Azouz et al.8,
2014, Egypt

Kozou et al.9,
2018, Egypt

Objective

Type of
study

Sample
size/Age
group

To study the
auditory profile
at different
levels of the
auditory system
in patients with
ASD; to verify
the role of the
CAP disorder
as an essential
n=30/7 to
pathology in
Descriptive
12 years old
autism disorder
or an associated
comorbidity,
and to establish
a correlation
between the
findings in the
CAP and the
language delays
in these cases.

This study was
conducted to
assess various
CAP skills in
individuals
with ASD and
to assess the
effectiveness
of auditory
training in
them.

Descriptive

n=30/3 to 7
years old

Exams

Results

Conclusion

BAEP

– 40% of the
participants with ASD
were hyperresponsive
to the auditory stimuli,
according to the auditory
skills’ sensory verification
list.
– Absolute latencies and
prolonged interpeak
intervals: V (RE); I (LE); I-V
and III-V (both ears).
– Absolute latency of the
N1c wave significantly
prolonged in the group
with autism, in both ears.
– Greater N1c wave
amplitude on the right
side in individuals with
autism and on the left
side in children with
typical development.

The CAP disorder
is an essential
pathology in
autism disorder.
Patients with
autism either have
a dysfunctional
or immature
CANS or present
a dysfunction at
the cortical and
brainstem levels.

DDT

The scores
achieved by those
with ASD in the
CAP skills ranged
from normal
to changed
– 46.7% of individuals
(different degrees
with ASD achieved
of abnormalities)
normal scores.
and were, in
– 6.7% had a poor
general, lower
performance in both ears.
than in individuals
– 26.7% had a greater
with typical
advantage in the right
development.
ear, along with deficits in
With the auditory
the left ear.
training, the
– 20% had deficits in the
participants
right ear, along with a
diagnosed with
reverted ear advantage.
ASD improved their
dichotic deficits,
as well as other
untrained auditory
skill and language
processing areas.

ASD: autism spectrum disorder; CAP: central auditory processing; n: number in the sample; BAEP: brainstem auditory evoked potentials; RE: right ear;
LE: left ear; V: BAEP V wave; I: BAEP I wave; I-V: BAEP I-V waves interpeak interval; III-V: BAEP III-V waves interpeak interval; DDT: dichotic digits test.
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Sixteen individuals with ASD (research group) and 25 with typical development (Control Group), aged between 8 and 20 years,
underwent a basic audiological evaluation in addition to BAEP,
which found middle latency evoked potential (PEAML), and cognitive auditory evoked potential (P300). All participants had normal hearing thresholds, and ASD individuals showed changes in
BAEP and P300, suggesting impairment of the auditory pathway
in the brainstem and subcortical and cortical areas12. Several other
studies that investigated CAP in individuals with ASD also used
concurrent electrophysiological measures, consisting mostly of mismatch negativity (MMN) and P300 changes in wave morphology16-25. Furthermore, a recent literature review found deterioration in speech perception and expression in patients with ASD,
which may also be related to CAP disorders26.
For individuals with ASD, the ability to accurately process and
interpret auditory information is often difficult. Abnormalities
are diverse, ranging from the atypical perception of various lowlevel perceptual characteristics (tone and volume) to the processing of more complex auditory information, such as prosody.
These individuals are more likely to present auditory processing
deficiencies during complex auditory information processing,
which are more serious for speech stimuli than for non-speech
stimuli4. Another result refers to the N1 amplitude that indicates secondary auditory cortex activation, which was shown
to be greater on the right side in children with ASD, while in
typical ones, it is usually greater on the left side8. In children
with ASD, the greater the amplitude of the N1c wave on the
right side, the higher the language score, demonstrating that
the right hemisphere was the dominant one in the auditory
stimuli processing by autistic children.
Kozou et al.9 found that the CAP-related skills in children with
ASD ranged from normal (46.7%) to substantially altered and were
generally lower than those of children with typical development.
Results compatible with normality, both in behavioral assessment
and in electrophysiological hearing assessment using BAEP, were
also found in a national study conducted with nine individuals
with ASD27. Normal findings based on BAEP had already been
reported in the literature in individuals with ASD14,28,29.
In their research, Kozou et al.9 evaluated CAP using TDD,
which is a behavioral exam. They verified results from a previous literature paper, in which the same test was used to evaluate
three children with ASD and found that one participant (lefthanded) presented a deficit in the right ear in relation to the
left ear, and the two right-handed participants demonstrated
bilateral deficits in TDD5. In a recent study carried out with a
14-year-old teenager who had been diagnosed with ASD, the
researchers evaluated CAP by means of behavioral and electrophysiological exams. In it, the behavioral assessment consisted of the compressed speech (CS), random gap detection

test (RGDT), staggered spondaic word test (SSW), frequency
and duration pattern tests (TPF and TPD, respectively), and
the electrophysiological evaluation performed with the P300.
The individuals in this study presented alterations in the auditory abilities of closing, figure-ground, and temporal ordering, in
addition to an increase in the latency of the P300 component25.
A lack of studies investigating CAP via behavioral examinations was proposed and performed in one of the texts selected
for the development of the present paper9. It is believed that
the complexity and subjectivity of the CAP behavioral tests
justify the lack of studies using these procedures in children
diagnosed with ASD.
However, these tests may be performed at least in children
with high functioning or mild degrees of ASD. Studies suggest
that these methods may provide valuable information regarding
the nature and extent of this disorder and altered auditory skills,
in order to establish an intervention program and optimize the
linguistic development of the affected children. Studies have
shown an improvement in hearing skills in children and adolescents with ASD after auditory training5,9,25.

CONCLUSIONS
Based on the evidence found in the literature, an association
between ASD and DCAP is believed to exist since changes were
found both in absolute and interpeak latencies, according to
the BAEP in addition to the latency and laterality of N1c wave
amplitude and changes in the PAC behavioral assessment as
found through TDD. Thus, DCAP proves to be an essential
finding in children with ASD, whether due to the immaturity
of the SNAC or a dysfunction at the brain and cortical trunk
levels, thus affecting the processing and interpretation of auditory information and, consequently, linguistic development.
There is still a shortage of studies that investigate CAP through
behavioral examinations. Such studies would provide valuable
information regarding the nature and extent of the disorder
and the altered hearing skills, in order to guide an intervention
program and optimize development of the affected children.
Therefore, further studies concerning the proposed theme are
necessary in order to elucidate the relationship between ASD
and DCAP, especially in children, which depend on the anatomical and functional integrity of the auditory pathway for a
satisfactory linguistic development.
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