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Ipse Dixit

Wanderley Bernardo1,2

1. Coordenador do Projeto Diretrizes da Associacao Medica Brasileira, São Paulo, SP, Brasil
2. Professor da Faculdade de Medicina da Universidade de Sao Paulo, SP, Brasil

E-mail: wmbernardo@usp.br

http://dx.doi.org/10.1590/1806-9282.66.S2.1

The Latin form of the expression Ipse dixit, which 
means “he said it himself”, is attributed to the Roman 
philosopher Marcus Tullius Cicero (106-43 BC)1.

It is an affirmation without proof, or a dogmatic 
expression of opinion, or a fallacy that consists in 
defending a proposition by stating, without further 
justification, that it is “exactly as it is” because it is an 
intrinsic, immutable question, namely: the argumen-
tum ad verecundiam or argumentum magister dixit.

The argumentum ad verecundiam or argumentum 
magister dixit is a Latin expression that means an 
appeal to authority or an argument based on author-
ity that dispenses reasoning or evidence. It is a logical 
prose that is supported by the word or reputation of 
some authority or institution in order to validate the 
argument. And absurdly and conveniently its conclu-
sions are based exclusively on the credibility of the 
author of the proposition and not on the reasons that 
he or she presented to support it.

Despite the origins of this expression preceding 
the birth of Christ, the conflicts generated by its use 
and abuse pervade the period after Christ as a method 
to disqualify the proves and to keep “everything as it 
is”, suppressing liberation initiatives, such as the one 
exemplified in the excerpt which I transcribe from 
Abraham Lincoln’s second debate with Stephen A. 
Douglas on August 27, 1858 in Freeport Illinois, on 
page 482:

Lincoln said: “I pass on one or two points that I 
have because my time will expire very soon, but I 
must be able to say that Judge Douglas repeats him-
self again, as he did on one or two other occasions 
when saying Lincoln, in his ipse dixit, accusing a con-
spiracy of a large number of members of Congress, 

the Supreme Court and two presidents, to nationalize 
slavery... I mean that, in the first place, I did not make 
this type of accusation based on my ipse dixit. I just 
exposed the evidences tending to prove them, and I 
presented them to the acknowledgement of others, 
saying what I think proves them, but giving you the 
means to judge whether they prove them or not. That’s 
exactly what I did. I didn’t incorporate that into my 
ipse dixit. On this occasion, I would like to recall your 
attention to the evidence I have presented2.

Abraham Lincoln, the 16th President of the USA, 
was assassinated 7 years after his speech denouncing 
a conspiracy against the freedom from human slavery 
in America. Despite presenting evidences so that these 
could be freely assessed (the principle of democracy) 
he was falsely accused of practicing ipse dixit by his 
debater, where in the absence of contrary evidence, it 
only remained to seek his disqualification.

In the past, the scientific method available for gen-
erating evidence was much more limited than at the 
present time, and therefore concepts were also limited. 
Even then, there already was the dichotomy between 
the existence of evidence and the “Because I say so!” 
speech similar to nowadays. The involvement of pol-
itics as well, because evidence and democracy were 
notably associated, and “politicization” was a positive 
natural phenomenon of scientific contextualization.

Unfortunately, human nature and its self-preser-
vation and survival instincts, as in a medullary reflex, 
responds immaturely and selfishly towards its self-in-
terests. And even in severe situations of high mortal-
ity, it is not capable of simply being transparent and 
considering the other, who in this case are patients or 
potential patients of COVID-19.
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this COVID-19 epidemic, because science also learns 
from its mistakes:

1. We are often powerless;
2. We cannot do everything;
3. We cannot accomplish everything;
4. We strive to do what we owe;
5. If we don’t, we admit it;
6. We prepare ou for the future;
7. We do not exercise our ipse dixit.

Above all, we must acknowledge the limits in our 
own humanity during this constant fight against the 
exercise of ipse dixit. In the face of the persistent 
generation of scientific evidence by a few, there will 
only be left (or not) for those who exercise ipse dixit 
a sad and useless mea culpa for all the harm caused 
to patients.

REFERENCES
1. “Ipse dixit.” Merriam-Webster.com Dictionary, Merriam-Webster, https://

www.merriam-webster.com/dictionary/ipse%20dixit. Accessed 20 Jul 2020.
2. Second debate between Abraham Lincoln and Stephen A. Douglas on 

August 27, 1858 in Freeport Illinois, page 48. Available in: https://quod.lib.
umich.edu/l/lincoln/lincoln3/1:5.1?rgn=div2;singlegenre=All;sort=occur;-
subview=detail;type=simple;view=fulltext;q1=ipse+dixit

 
 This article was originally written in Portuguese within the medical educa-

tion initiatives in evidence-based medicine of the Federation of Unimeds 
of the State of São Paulo (FESP) and is available for access in the digi-
tal collection.

The available evidence of effectiveness and accu-
racy is not imperative or dogmatic. It is an additional 
element to assist in decision making, and there is 
always the option to not enforce it. On the other hand, 
we should not ignore the evidence or spend time use-
lessly trying to disqualify it, especially when there is 
no evidence to support a different recommendation.

The method of constant criticism and never striv-
ing to learn how to technically analyze the “proofs” is 
convenient, even if you are not able to produce them. 
But is inexcusable the inconsequential attitude and 
the lack of commitment in not considering the evi-
dence in decision making, based on the assumption 
that the risk lies with the patient and not with those 
who exercise their ipse dixit.

The evidence establishes a parameter and it does 
not allow an affirmation without a proof simply in the 
name of autonomy and freedom of choice. The latter 
may seem more in line with the concept of democracy, 
but actually translates an obscure and non-reproduc-
ible attitude that exposes patients to uncertainties 
and diversions alike a Roman politics of “medicine 
and circuses”.

We do not need to do anything because we are 
unable or unwilling to do what is necessary. The 
transparency concerning our limitations is desirable 
and has been associated with evidence-based practice 
since the dawn of democratic and ethical humanity. 
We always need to exercise what is best for patients 
based on science that increasingly advances in 
strengthening fundamental human concepts during 
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Unprecedented measures have been adopted by 
several countries to curb the spread of the virus and 
control the increase in the number of patients infected 
with COVID-19, making the population’s health 
more vulnerable1.

Daily data show that the entire population with 
SARS-CoV2 is composed of 62% of men2. This had a 
great impact on the quality of life of men aged over 
60, as 66.2% can develop severe forms of this dis-
ease3. Especially in this group, attention should be 
increased, including social isolation recommended 
by health authorities.

In this context, men seem to be more suscepti-
ble to infection and mortality compared to women4. 
Hormonal effects may have a pathophysiological 
role in association with SARS-CoV-2; thus, this dis-
ease could worsen hypogonadism with depletion of 
androgenic action, triggering a severe or even fatal 
course of the disease4. Androgen deficiency increases 
with age and hypogonadism can negatively affect the 
functions of multiple organs and quality of life, there-
fore, it is necessary to maintain testosterone replace-
ment therapy5.

It is known that a low plasma testosterone concen-
tration associated with comorbidities such as obesity, 
hypertension, diabetes, and respiratory diseases are 
all highly prevalent in patients with COVID-19. In this 
context, low levels of testosterone can reduce muscle 
activity in the respiratory system, general strength, 
and exercise capacity6, while normal levels of circu-
lating testosterone show a protective effect on the 
respiratory system7.

Evidence indicates that testosterone, capable of 
modulating the expression of the angiotensin-convert-
ing enzyme 2 (ECA2), is activated and negatively regu-
lated by the coronavirus spike protein, which allows its 
penetration into epithelial cells and the myocardium8.

From a psychogenic point of view, depression, irri-
tability, and concentration difficulties are some of the 
side effects that low serum testosterone levels can 
cause9. The deficiency of this hormone in men sug-
gests changes in effective processing and in the regu-
lation of emotional decision making10. In such cases, it 
is essential to maintain adequate patient monitoring, 
including an effort to avoid treatment abandonment 
and probable hypogonadism relapse.
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and maintenance of therapy. During this pandemic, 
low testosterone levels in men older than 60 years of 
age can further aggravate the health status of these 
patients, who require specialized care, social isolation, 
and emotional support.

Therefore, as we face these challenges and the 
uncertainties regarding the time necessary for social 
isolation and possible delays in personal visits to clin-
ics, we can offer online appointments to answer ques-
tions regarding the acquisition of prescriptions, doses, 
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Dear Editor,
The disease caused by the SARS-CoV-2 virus 

(COVID-19) has brought significant challenges to clin-
ical medicine and public health1 since its appearance 
in China during the month of December 2019. In fact, 
this novel virus — whose transmission mechanisms 
and natural history are still under investigation — has 
disseminated and grown exponentially regarding the 
number of infected people2, on a global scale. In this 
scenario, there is, naturally, the need to make deci-
sions when faced with questions such as: (1) defining 
which patients will be given priority in intensive care 
units3,4 and (2) whether or not to submit COVID-19 
patients to mechanical ventilation5. The answers to 
these questions — that are closely related to (bio)eth-
ical reflections — can be supported by computational 
techniques, especially those based on artificial intel-
ligence (AI).

A study by Ouyang et al.4 used mathematical 

modeling to determine what type of screening policy 
could be useful in ICUs during the SARS-CoV-2 pan-
demic. The article — whose aim was to find a heuristic 
to minimize the average global lethality rate over time 
— analyzed the circumstances in which patients could 
be placed in line, for admission to a hypothetical ICU 
with limited beds, or transferred to a general ward as 
the condition changes. The proposed heuristic worked 
satisfactorily in the simulation. 

Another possible way of applying these techniques 
concerns the use of AI in determining personalized 
sedation and analgesia in the case of mechanical 
ventilation and extubation. In this context, Prasad et 
al.5 used a reinforced learning algorithm — known 
as Q-learning — that suggested better decisions than 
those proposed by specialists regarding extubation 
time. AI techniques, especially those belonging to the 
machine learning area, allow for the construction and 
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extraction of behavioral patterns implicit in decision 
histories, regarding a problem situation.

Assuming the existence of a database of previous 
decisions that comprise, for example, the type of care 
to be used at the end of life or the therapy to be pre-
scribed to a patient, the patterns underlying this data 
can assist in choosing the most appropriate conduct 
to be adopted in each situation, provided it is prop-
erly extracted. In the current COVID-19 pandemic 
scenario, in which these decisions become even more 
pressing, this type of support can be of great value for 
ethically, more responsible, and fair conducts.
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The novel Coronavirus disease (COVID-19) pan-
demic has brought up complex and challenging issues 
in all areas of knowledge and in the social, political, 
economic, religious, cultural, and medical spheres. 
An important question to ask ourselves is: are doctors 
prepared to eliminate suffering and/or save lives in the 
current context?

The countless advances in biotechnology and bio-
medical engineering show promise in increasing peo-
ple’s life expectancy. Research is continuously being 
done in these areas; we learn more and more each day. 
However, the advances in technology have brought 
up an important discussion around the doctor-patient 
relationship (DPR).1

In addition to scientific advances, another import-
ant agent that affects DPR is telemedicine, which guar-
antees the possibility of remote assistance, but makes 
skin-to-skin contact, which is so necessary for medical 
conduct, impossible.

The implementation of social distancing has forced 
doctors to guarantee more humane and extremely 
high-quality care, as the disease has exposed the coun-
try to this situation of great suffering. Therefore, it is 
necessary to discuss the role of human relations, with 
an emphasis on DPR, in the development of medical 
practice.2

On the other hand, in the context of hospitals, 
the intensive care unit (ICU) itself is already a widely 
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remain the same, and if humanized care — seeing 
the patient holistically — will still be the same in the 
near future.

Among the various aspects that make up the 
DPR, empathy deserves the most emphasis. Ther-
apeutic adherence is based on the DPR since trust 
and mutual collaboration are required for the effec-
tiveness of diagnostic and therapeutic processes, 
which are essential for good medical practice. As 
highlighted in Figure 1, DPR is based on multiple 
intersecting principles.

The evolutionary process of medical practice, 
which occurs naturally, has caused DPR to undergo 
numerous changes over the years, and empathy has 
not gone unaffected. Changes in behavior intrinsic to 
the pandemic constitute a landmark of great impor-
tance in DPR.

COVID-19, due to its highly infectious character, 
has overburdened healthcare systems and human 
resources, requiring the establishment of new modali-
ties for patient care, such as telemedicine. However, it 
should be noted that the basic principle of DPR, as pos-
tulated by Hippocrates, may not be achieved through 
telemedicine (an alternative widely used during the 
pandemic).5

In addition to the numerous technical and ethi-
cal-legal questions raised by the pandemic, it must be 
made very clear that there is a great need for common 
sense in the DPR at present. Numerous alleged pro-
phylactic and therapeutic measures emerge daily, and 
with them, new challenges to the DPR.4-5

The successful use of a technological resource 
to face this global challenge is likely to increase the 

complex unit and in serious need of technological 
apparatuses, especially in cases of complex diseases 
such as COVID-19. Patients with COVID-19 who are 
admitted to the ICU need extensive biotechnological 
investment to maintain vitality; additionally, they 
require great dedication from the doctors. However, 
DPR in the ICU was already a major challenge and 
with the outbreak of the COVID-19 pandemic the sit-
uation has become even worse, considering that the 
disease is highly contagious and there is a high mor-
tality rate among “high-risk groups.”3

The ICU, signaling the critical nature of patients’ 
condition, causes great distress to patients’ family 
members and the medical team itself. In the con-
text of the COVID-19 pandemic, a patient in inten-
sive care creates even more distress for the medical 
team and the patient’s family, since the doctors do 
not have access to completely effective therapeutic 
means to alleviate the suffering of the patients and 
their relatives.

The DPR has always been based on the bond 
between the doctor and the patient and the doctor’s 
sense of empathy; it is based on the medical oath to 
“save lives.” Today, this principle has become fragile 
and powerless in the face of a giant that has already 
claimed many lives due to the collapse of the health 
system in many countries, including Brasil.4

Due to the collapse of the health system, it is up 
to the physician to decide who will have access to the 
scarce ICU beds. This situation favors the exponen-
tial growth of depressive, anxious, and phobic symp-
toms in medical professionals, especially among 
intensivists. Given these facts, we ask if the DPR will 

FIGURE 1. ASPECTS OF DPR NEEDED DURING THE COVID-19 PANDEMIC



GOMES, V. T. S. ET AL

9 REV ASSOC MED BRAS 2020; 66(SUPPL 2):7-9

REFERENCES
1. Costa FD, Azevedo RCS. Empatia, relação médico-paciente e formação 

em medicina: um olhar qualitativo. Rev Bras Educ Med. 2010;34(2):261-9.
2. Gomes AMA, Caprara A, Landim LOP, Vasconcelos MGF. Relação médi-

co-paciente: entre o desejável e o possível na atenção primária à saúde. 
Physis. 2012;22(3):1101-19.

3. Vallelonga F, Elia F. Doctor-patient relationship at the time of COVID-19: 

travel notes. Intensive Care Med. 2020;1. doi: 10.1007/s00134-020-06152-w.
4. Gao B, Dong J. Does the impact of COVID-19 improve the doctor-patient 

relationship in China? Am J Med Sci. 2020;S0002-9629(20)30231-7.
5. Azoulay E, Kentish-Barnes N. A 5-point strategy for improved connection 

with relatives of critically ill patients with COVID-19. Lancet Respir Med. 
2020;8(6):e52.

PALAVRAS-CHAVE: Infecções por Coronavirus. Pandemias. Relações Médico-Paciente.

acceptance of such technologies. And, as already 
foreseen, any change (such as that caused by COVID-
19) causes also evolutionary changes in behavior in 
society. Therefore, DPR combined with new technol-
ogies can guarantee the scientific/humanistic appa-
ratus necessary for the efficient care of patients with 
COVID-19.

Thus, the DPR continuum must coexist beyond 
the chaos in the public healthcare system; however, 
physicians’ self-preservation must be an inalienable 
parameter in the daily practice of medicine.
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Dear editor,
Coronavirus disease 2019 (COVID-19), an emerging 

infectious disease caused by Severe Acute Respira-
tory Syndrome Coronavirus 2 (SARS-CoV-2), which 
is transmitted mainly by droplets and contact, has 
become a major health problem and resulted in new 
challenges for healthcare systems worldwide1. Mul-
tidisciplinary teams can play a major role in the man-
agement of patients with SARS-CoV-2 infections.

In the hospital setting, speech therapists must be 
involved in the care of patients with complaints and 
symptoms related to difficulty in swallowing, regard-
less of the underlying disease. It is necessary to reflect 
on the changes and challenges faced by these health 
professionals during the COVID-19 pandemic. The 

challenges with the emergence of COVID-19 include 
changes in the service schedule, work process, and 
the physical and organizational structure of the hos-
pital environment.

Patients with severe symptoms associated with 
SARS-CoV-2 infections may require respiratory sup-
port, including endotracheal intubation and mechan-
ical ventilation, and enteral nutrition by tube feeding. 
It has been reported that critically ill patients with 
COVID-19 can present severe muscle weakness, 
impaired mobility, neurological and psychological dis-
orders, dysphagia, and smell and taste dysfunction2,3.

The speech therapy service aims to perform a clin-
ical evaluation of swallowing to determine the risk 
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approach, suggesting that it promotes increased 
access to clinical rehabilitation and guarantees ade-
quate services for patients with swallowing disorders, 
requiring periods of intensive treatment followed by 
long-term management11-13. In the current scenario, 
call centers can be an alternative means of providing 
services, in a complementary way or replacing face-to-
face treatments. The focus of speech therapists’ work 
at this time should be to guide the implementation of a 
new flow of care, both for those hospitalized for other 
diseases, as well as for suspected cases of COVID-19, 
in addition to organizing the priority demand for cases 
of severe bronchoaspiration in dysphagic patients. 
One of the greatest challenges in the current and 
post-pandemic speech therapy practice is the dif-
ficulty in communicating with patients through 
expressions and gestures to demonstrate move-
ments, which is impaired due to the use of PPE. 
Communication favors the professional-patient 
bond and is important for adherence to the treat-
ment. However, for speech therapists who work in 
the hospital setting, reducing the risk of contamina-
tion and spreading the virus must be a team effort. 
Speech therapy in a hospital setting faced with 
this new respiratory virus should be based on rig-
orous biosafety measures and effective collabora-
tion of professionals in the treatment of COVID-19 
patients. Studies on the functional consequences 
of the disease are needed to understand possible 
sequelae and specific needs for speech therapists. 

Conflict of interest
The authors have no conflict of interest to declare.
Financial source
This study was not funded.

Author’s Contributions:
All authors were involved in the drafting of the 

article or revised it critically for important intellec-
tual content. All authors approved the final version 
to be submitted for publication as stated by the 
International Committee of Medical Journal Editors 
(ICMJE): Ms. Brenda Araújo had full access to all the 
data and the accuracy of the data analysis. ARAÚJO 
participated in the concept of the study, data collec-
tion, analysis and interpretation, and writing; LIMA, 
GOIS-SANTOS participated in data collection; SAN-
TOS, SIMÕES AND MARTINS-FILHO participated in 
guiding, the concept of the study, analysis, interpre-
tation of data, and writing

of dysphagia and the safest diet route, in addition to 
defining the need for instrumental evaluation at the 
bedside. Preliminary results from a recent clinical 
study on the swallowing performance and safety of 
COVID-19 patients suggest fewer rehabilitation ses-
sions to return to safe oral feeding when compared 
to critical Intensive Care Unit (ICU) patients without 
COVID-194.

The COVID-19 pandemic also caused limitations in 
conducting clinical evaluation, as the procedures per-
formed by speech therapists require proximity to the 
patients’ faces and contact with the oral mucosa and 
body fluids, such as saliva and respiratory droplets5. 
The available evidence recommends avoiding any type 
of stimulus that may trigger coughing and vomiting 
reflexes, including areas of the oral cavity, such as the 
base of the tongue, fauces, uvula, palate, and posterior 
pharynx wall6, in addition to restrictions on the use of 
cervical auscultation in the assessment of dysphagia7.

Instrumental assessment including video-fluoros-
copy and endoscopic evaluation of swallowing should 
only be performed after patients test negative for 
SARS-CoV-2 infection in the previous 48 hours, but 
there are still controversies about the appropriate time 
to perform these procedures in the current context. 
Moreover, the recommendation is to avoid elective 
treatments since speech therapists are at high risk of 
contamination during aerosol-generating procedures8.

Biosafety modifications have been needed for 
speech therapy in the hospital setting. At present, 
particular attention has been paid to personal pro-
tective equipment (PPE), including the use of face 
masks and face shields, N95 respirators, eye protec-
tion, gloves, goggles, and disposable aprons9. Current 
evidence indicates that N95 respirators provide better 
protection than surgical masks in the laboratory envi-
ronment and while aerosol-generating procedures, 
including speech therapy, coughing, aspiration of 
saliva or food, and management of tracheostomy. 
During the management of patients with COVID-19, 
speech therapists must also follow guidelines on social 
distancing and frequent handwashing to minimize the 
risk of infection.

An alternative for speech therapists is monitor-
ing patients via a call center. However, there are still 
controversies in the literature about the effectiveness 
of this approach. A systematic review did not demon-
strate the effectiveness of telerehabilitation in dys-
phagic patients compared to face-to-face therapy10. 
Other studies have found benefits in the call center 
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Dear Editor,
Corona Virus Disease 2019 (COVID-19) is a highly 

contagious disease that has caused outbreaks across 
the globe. As of May 21, 2020, a total of 5,027,732 
confirmed COVID-19 cases have been reported in 188 
countries, with an average mortality of 6.54%1. The 
current relationship between COVID-19 disease sever-
ity and immune function status is unclear. As far as we 
know, this study is the first meta-analysis to compare 
immune status and immunoglobulin efficacy in severe 
vs. non-severe patients with COVID-19.

An extensive electronic search of PubMed, 
Embase, and Cochrane Library was conducted with-
out date limitations (until May 6, 2020), using the 
keywords “COVID-19”, “2019-nCoV”, “SARS-CoV-2”, 

“Novel Coronavirus”, “Feature”, “Immune”, etc. Two 
authors independently screened articles, assessed 
qualities, and performed data extraction. Any 
discrepancies during these steps were regularly 
resolved by consulting with a third reviewer. Severe 
COVID-19 infection was defined as severe pneumo-
nia, acute respiratory distress syndrome (ARDS), 
treatment with mechanical ventilation or intensive 
care unit (ICU), and/or death. Dichotomous variables 
were estimated with Odd Risks (OR) and 95% con-
fidence interval (CI). Continuous data (using mean 
and standard deviation - SD) were compared and 
the mean difference (MD) was calculated with 95% 
CI, and a P-value <0.05 was considered statistically 

KEYWORDS: Coronavirus Infections/immunology. Meta-analysis. Immunocompetence. Immunologic Factors.

LETTERS TO THE EDITOR

https://orcid.org/0000-0002-7711-9785
https://orcid.org/0000-0002-5148-2586
https://orcid.org/0000-0001-7096-0929
https://orcid.org/0000-0003-2905-4830
https://orcid.org/0000-0003-2087-6029
https://orcid.org/0000-0003-1647-0253


IMMUNE STATUS COULD BE ASSOCIATED WITH SEVERITY IN COVID-19 PATIENTS

REV ASSOC MED BRAS 2020; 66(SUPPL 2):13-16 14

FI
G

U
RE

 1.
 M

ET
A-

AN
AL

YS
IS

 R
ES

U
LT

S 
O

F 
TH

E 
O

U
TC

O
M

ES
: (

A)
 T

H
E 

IN
CI

D
EN

CE
 O

F 
CO

M
BI

N
ED

 IM
M

U
N

E 
D

IS
EA

SE
S 

BE
FO

RE
 T

H
E 

D
IA

G
N

O
SI

S 
O

F 
CO

VI
D

-1
9;

 (B
) I

G
A;

 (C
) I

G
G

; (
D

) 
IG

M
; (

E)
 C

D
3;

 (F
) C

D
4;

 (G
) C

D
8;

 (H
) I

M
M

U
N

O
G

LO
BU

LI
N

 T
H

ER
AP

Y.



LIU, C. ET AL

15 REV ASSOC MED BRAS 2020; 66(SUPPL 2):13-16

significant. The random-effects model was used if 
I2>50%. The publication bias was evaluated by visual 
inspection of the funnel plot. Our meta-analysis was 
carried out using Review Manager software version 
5.3 (Cochrane Collaboration).

Nineteen studies 2-20 were enrolled in our analysis. 
All studies originated from China and involved 4,011 
confirmed COVID-19 patients in total. The incidence 
of combined immune diseases before the diagnosis 
of COVID-19 was not significantly associated with 
an enhanced risk of severe COVID-19 (OR: 1.69, 95% 
CI: 0.61-4.71, P=0.31). Immune globulin A (IgA) and 
immune globulin G (IgG) were found to be increased in 
COVID-19 patients in the severe group [IgA: MD=0.21, 
95%CI (0.01, 0.41), P=0.04; IgG: MD=0.74, 95%CI (0.22, 
1.26), P=0.005]. Immune globulin M (IgM) was not 
found to be correlated with the severity of COVID-19 
(MD: -0.02, 95% CI: -0.11, 0.08, P=0.73). Our study 
revealed that a decrease in the mean cluster of dif-
ferentiation (CD)3, CD4 and CD8 was significantly 
associated with an increased likelihood of severity 
[CD3: MD=-282.2, 95%CI (-481.28, -83.13), P=0.005; 
CD4: MD=-199.57, 95%CI (-329.68, -69.46), P=0.003; 
CD8: MD=-85.83, 95%CI (-116.46, -55.20), P<0.0001]. 
Immunoglobulin therapy is significantly more effec-
tive in severe COVID-19 patients (OR: 6.25, 95% CI: 
3.01-12.99, P<0.0001). Based on a visual inspection of 
the funnel plots, no evidence of publication bias was 
found. More details of our meta-analysis are presented 
in Figure 1.

This meta-analysis provides evidence that hypo-
immune states could be associated with a more 
severe form of COVID-19, and that immunoglobu-
lins are more effective against severe COVID-19. Our 
results are consistent with some previous descriptive 
reviews21-23. In addition, this study has important clini-
cal implications. First, it can potentially help in disease 
assessment as the COVID-19 pandemic continues to 
affect multiple countries. Second, it reminds us of the 

relevance of early initiation of immunoglobulin ther-
apy, which is effective in improving the prognosis of 
severe and critical type patients.

This study has its limitations. First, most of the 
studies included are retrospective and lack a prospec-
tive design. Second, some of the outcomes in this 
study had a high I2 value, which represents hetero-
geneity. This might be explained by the small sample 
size, limited data, and different patient populations.

Based on our results, a hypoimmune status might 
be an important sign of COVID-19 severity, guiding 
clinicians to identify severe patients earlier and faster 
and alerting clinicians that immunoglobulins have 
better efficacy in critically ill patients. Further, more 
high-quality literature is needed to better support 
this conclusion.
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unbiased, transparent, and based on scientific evi-
dence, mainly and including in emergency, conflict, 
and serious situations, as is the case with the Coro-
navirus (COVID-19).

Thinking of these recommendations from a prac-
tical point of view to aid in the decision-making by 
the Brazilian health system, these were divided into 4 
main areas: 1. Know where the cases are (early diagno-
sis and prevalence of COVID-19 patients); 2. Directed 
hospital or home isolation (early diagnosis) and social 
isolation (to prevent spread by undiagnosed cases); 
3. Protection of healthcare professionals (protect the 
health of professionals, maintain the workforce, and 
avoid dissemination by professionals); 4. Develop a 
health care structure capable of properly handling 
more severe cases that require hospitalization, par-
ticularly in Intensive Care Units (ICU).

The evidence used to support these recommen-
dations is based on the mistakes and successes of 
the international community in the management of 
COVID-19 cases and on the assumption of its conse-
quences on the control of the epidemiological spread, 
the reduction of mortality, and in fighting the course 
of the disease up until the year 2021.

The seven propositional elements in this assess-
ment expressed in the following sequence support 
the recommendations. However, it is important to 
remember that they may suffer changes and incor-
porations as required by the evidence available and 
the national context, singe these are undergoing daily 
dynamic changes:

1. Know where the cases are (early diagnosis and 
prevalence of COVID-19 patients); 2. Directed hos-
pital or home isolation (early diagnosis) and social 
isolation (to prevent spread by undiagnosed cases); 
3. Protection of healthcare professionals (protect the 
health of professionals, maintain the workforce, and 
avoid dissemination by professionals); 4. Pre- and 
intra-hospital treatment; 5. Shared decision mak-
ing; 6. Mental health; 7. A health care structure 
capable of properly handling more severe cases that 
require hospitalization, particularly in Intensive Care 
Units (ICU), maintaining proper assistance to non-
COVID-19 patients.

Issues related to the return to common activities 
of everyday life, both of health care or community life, 
are not the scope of these recommendations given its 
current degree of uncertainty as measured by the indi-
ces of national viral circulation, as well as the different 
realities in several regions of the country.

RECOMMENDATIONS

The 10 recommendations deal with some of the 
best practices for diagnosis, treatment, prevention, 
and protection to the population, patients, doctors, and 
health professionals, in scenarios of unpredictability, 
uncertainty and that require rapid decision-making as 
in primary care, emergency or intensive care, or even 
in community environments or elective assistance 
in the care of patients with suspected or confirmed 
COVID-19, as well as in the general population or with 
other diseases:

1. The Brazilian health system must adopt and 
maintain austere, intense and constant measures 
to minimize the effects that now affect the Brazilian 
population in the context of the worldwide COVID-19 
epidemic (pandemic);

2. Ensure hospital infrastructure with specific and 
isolated areas to care for suspected and sick patients, 
with specific hygiene and transport measures, and a 
guaranteed sufficient number of beds, particularly for 
critically ill patients in intensive care units associated 
with a sufficient number of respirators for respira-
tory care. Ensure the appropriate hospital care, thus 
minimizing the risk of contagion for non-COVID-19 
patients1-7;

3. Constantly consider the index of system collapse 
(strain of the beds available, including ICU ones) in 
strategies for implementing additional beds to fill 
the gaps8;

4. Ensure the provision and availability of protec-
tive equipment to health professionals, particularly 
those exposed to suspected or confirmed cases, with 
the following available for use during procedures: cap, 
mask (preferably N95), face shield, goggles, disposable 
and waterproof apron, and respirator9-23;

5. Actively test patients with suspected COVID-
19 by PCR, as well as those close to them who could 
have been contaminated, isolating (block) and mon-
itoring confirmed patients, whenever possible in a 
community environment or through hospitalization; 
community isolation (lockdown) proportional to the 
mortality and/or number of cases diagnosed in the 
area, particularly of patients in risk groups24-40;

6. Organize multi-professional committees to 
discuss the care priorities and community strat-
egies according to scientific and ethical criteria 
to assist in decision-making in the context of the 
national epidemic;

7. There is no evidence to support the use of any 
pre-hospital treatment, both as a prophylactic (to 
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reduce the incidence of new cases) or in suspected or 
confirmed cases (to reduce mortality) 41-50;

8. The use of dexamethasone in hospitalized 
patients who require oxygen supplementation seems 
to reduce mortality51;

9. Provide emotional support for healthcare profes-
sionals and patients, as necessary and as symptoms 
of psychological/psychiatric nature are identified52-63;

10. The decisions between doctor and patient 
must follow the principles of shared decision-mak-
ing, in which the patient is adequately informed of 

the benefits or absence of benefits, as well as the 
risks, to actively participate in the medical deci-
sion64-75. In addition, the AMB stands firmly in favor 
of the autonomy of doctors and patients, under the 
terms of the Helsinki Declaration, of which we 
are signatory76.
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INTRODUCTION

The COVID-19 (“coronavirus disease 2019”) pan-
demic caused by the new coronavirus (Sars-CoV-2; 
severe acute respiratory syndrome corona 2) unveils a 

new preventive reality regarding the prescription of ste-
roid hormones, involving not only the use of combined 
hormonal contraception (CHC) during the reproductive 

SUMMARY

OBJECTIVES: The outbreak of coronavirus disease (COVID-19) is a public health emergency of international concern. Inflammatory 
changes are part of COVID-19 pathophysiology and this might generate a higher thromboembolic risk in patients using combined 
hormonal contraception and menopausal hormone therapy. We aimed to discuss the main aspects related to this issue and propose 
management strategies for women affected by COVID-19.

METHODS: This narrative review collected information from several articles published since the beginning of the outbreak of the new 
coronavirus disease about the pathophysiology, stage of the disease, the occurrence of thrombotic events, and the risk of thromboem-
bolism in users of contraception and hormonal therapy.

RESULTS: This article consolidates clinical parameters about the risk of venous thromboembolism in users of contraception and meno-
pausal hormone therapy emphasizing the probable increase of that risk in women with suspected or confirmed COVID-19 and bringing 
safer recommendations.

CONCLUSIONS: In this scenario, apart from the fundamental orientations of preventive measures, like social isolation and hygiene, it is 
important that all female health professionals have knowledge of the new rules and adopt safety measures, especially on the prescription 
of hormonal therapy and contraception.

KEYWORDS: Contraception. Hormone Replacement Therapy. Coronavirus Infections. Betacoronavirus. Venous Thromboembolism/
prevention & control.
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METHODS

Our study is a narrative review of the literature 
available on the coronavirus so far, focusing on its 
physiopathology, the stages of the disease, and the 
occurrence of thrombotic events, as well as on the risk 
of venous thromboembolism (VTE) in CHC and MHT 
users, aiming to gather information for a safe approach 
in women with suspected or confirmed COVID-19. For 
the review, we searched the Medline/PubMed database 
using specific keywords (“COVID-19”; “coronavírus”; 
“contraception”; “menopausal hormone therapy”; 
“thromboembolic disease”). There were no restric-
tions regarding date or language. Most data on COVID-
19 comes from Asia. The electronic databases were 
searched for the last time on 18 May 2020.

Thromboembolic risk in the COVID-19 pan-
demic
The Spanish Societies of Menopause, Gynecology, 

and Obstetrics and the Thrombosis and Hemostasis 
Society recently published recommendations on the 
use of combined oral hormonal contraceptives (COHC) 
and menopause hormonal therapy (MHT) in women 
in menopausal transition with suspected or confirmed 
COVID-19, based on the severity of the disease.

In these recommendations, the authors suggest 
that in women with mild symptoms of COVID-19, 
who do not exhibit risk factors of greater severity, 
the use of MHT and CHC may be maintained, provided 
it is associated with low molecular weight heparin 
(LMWH), in prophylactic doses; when the use of trans-
dermal MHT is preferred, the recommendation is for 
maintaining the combined hormonal contraception 
(CHC) or replacing it for methods with progestogen 
alone. In women with COVID-19 who develop pneu-
monia, persistent respiratory symptoms, and have 
more severe risk factors, and in severe cases, it is rec-
ommended to suspend the use of MHT and CHC and 
associate LMWH in therapeutic doses8.

It is important that healthcare professionals 
who guide the use of these hormones know the 
stages of SARS-CoV-2 infections for an adequate and 
safe prescription.

A classification of COVID-19 infection severity was 
proposed by Siddiqi & Mehra (2020) and is character-
ized by three stages that correlate signs/symptoms, 
treatment response, and clinical outcomes9.

There is an initial stage of lesser severity, but that 
can evolve to an excessive inflammatory response, 
which characterizes the stage of greater severity 

period but also the use of hormone replacement ther-
apy in menopausal transition and post- menopause 
(MHT). This alert stems from the observation that 
symptomatic carriers of COVID-19, particularly in its 
more severe presentation, present hyperactivation of 
coagulation, which, in combination with the estrogen 
contained in these formulations, potentially increases 
the likelihood of thromboembolic¹ events. In addition 
to the coronavirus, the fact that patients remain bed-
ridden for long periods also can increase the risk of 
developing deep vein thrombosis (DVT) and pulmonary 
thromboembolism (PTE), and the association of multi-
ple risk factors can aggravate this risk².

Sars-CoV-2 is an enveloped virus composed of 
structural proteins, with emphasis on the Spike gly-
coprotein (S), the membrane (M), the nucleocapsid 
(N), and the envelope protein (E). The protein, after 
entering the host cell, connects to the receiver of the 
angiotensin-converting enzyme (ACE2) and, with the 
aid of local endosomal proteases, triggers the fusion 
of the membrane to the virus endosome, and the viral 
genome is released. As a result, there is an increase 
in neutrophils and serum leukocytes, a reduction in 
the lymphocytes CD4+ and CD 8+, and of regulatory 
(Tregs), memory, and natural killer (NK) T-cells, and 
B cells³.

In more severe stages of COVID-19, there is a 
true pro-inflammatory “storm”, with the excessive 
and uncontrolled release of cytokines, which evolves 
with systemic inflammation, endothelial injury, and 
exposure of thrombogenic structures (collagen, tissue 
factor, and platelet adhesion molecules), which favors 
the formation of thrombi4.

In fact, anatomopathological studies show a prob-
able hypercoagulable and immunethrombotic state5 
due to the unveiling of multiple microthrombi in the 
pulmonary vasculature6, thus constituting systemic 
microangiopathy, which explains the failure of multi-
ple organs (cardiomyopathy, kidney failure, acute liver 
failure, mesenteric ischemia, and neurological dam-
age). In addition, it should be emphasized that since 
the vascular endothelium actively expresses ACE2, it 
becomes an active locale for the multiplication of Sars-
CoV-2, as had been previously described for patients 
with Sars-CoV-1 infections7.

An alert that should be considered is that coag-
ulation hyperactivation in symptomatic COVID-19 
patients with more severe presentations can have an 
increased risk of thromboembolism when in use of 
estrogens (CHC and MHT).
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and a worse prognosis (stage III), in which there is 
a greater production of cytokines and coagulation 
factors that result in hyperactivation of coagulation, 
particularly in symptomatic women9. In these women, 
the association of CHC or MHT can increase the risk 
of thromboembolism.

The risk of VTE is rare in healthy women of repro-
ductive age (  5-10 events per 10,000 women yearly), 
an incidence that increases to 8-10 events per 10,000 
women yearly with the use of CHC, a much lower 
incidence than the risks of VTE observed during preg-
nancy and the postpartum period10. The risk of VTE 
is associated with the dose of estrogen and the type 
of progestogen11.

The CHC, in addition to promoting increased pro-
coagulant factors (fibrinogen, prothrombin, factors 
VII, VIII, IX, X, XII), reduces the synthesis of the 
procoagulant factor V and inhibitors of hemostasis 
that occur naturally, such as antithrombin, protein S, 
and the tissue factor pathway inhibitor (TFPI), which 
results in an increased risk of thrombosis12.

The physiopathological mechanism of hyperco-
agulability in CHC users occurs by the passage of 
estrogen through the liver. This prothrombotic effect 
also occurs with other routes of administration (trans-
dermal, vaginal). Observational studies show that the 
risk of VTE in users of vaginal rings and transdermal 
adhesives is, in general, similar to that of users of com-
bined oral hormonal contraception (COHC)13.

The type of progestogen used associated with 
ethinylestradiol can modulate these changes. How-
ever, when used in isolation, progestogen does not 
modify the hemostatic system10. COHC containing 
cyproterone, drospirenone, gestodene, and desoge-
strel present a relative risk (RR) of 3-4 in relation 

to non-CHC users, while COHC containing levo-
norgestrel have a RR around 2 in relation to non-
CHC users14.

The use of contraceptive methods that contain only 
progestogens (oral, IUD, and implants) is not associ-
ated with an increased risk of VTE14.

With respect to MHT, an increased risk two to 
three times greater has been noted when using the 
oral route; however, it differs for the transdermal 
route, which does not seem to increase the risk15. A 
French multicenter case-control study showed that 
oral estrogen, but not transdermal, is associated with 
an increased chance of VTE16.

Recommendation for the management of 
women in use contraceptives and under 
menopause hormone therapy
It is recommended that, for users of MHT or CHC 

who suffer from mild cases of COVID-19 and wish to 
maintain the use of hormones, is it possible to do so, 
and, based on the risk factors for VTE, the prophylac-
tic use of heparin must be suggested. However, the use 
of low molecular weight heparin (LMWH) should not 
be done indiscriminately, but under medical supervi-
sion, aiming to reduce the risk of VTE. In addition, in 
COVID-19 patients with mild symptoms and without 
severe risk factors it is also wise to replace CHC by 
contraception containing progestogen alone. Regard-
ing MHT, when oral, it is recommended to be replaced 
by transdermal (Figures 1 and 2).

Women who change or suspend MHT and contra-
ception must be instructed to undergo an early revalu-
ation, which can be done by telemedicine or in person 
after the end of the pandemic. Easy access to com-
munication channels to notify about adverse events 

FIGURA 1. RECOMMENDATIONS FOR THE 
MANAGEMENT OF CHC IN WOMEN WITH SUSPECTED 
OR CONFIRMED COVID-19

FIGURE 2. RECOMMENDATIONS FOR THE 
MANAGEMENT OF MHT IN WOMEN WITH SUSPECTED 
OR CONFIRMED COVID-19
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RESUMO

OBJETIVOS: A pandemia da COVID-19 é um problema de saúde pública emergente e que tem repercussão internacional. As alterações 
inflamatórias fazem parte da fisiopatologia da COVID-19 e isso pode acarretar um maior risco tromboembólico em mulheres que fazem 
uso de contracepção e terapia hormonal da menopausa. Discutimos os principais aspectos relacionados a esse risco e propomos uma 
estratégia de seguimento das mulheres acometidas da COVID-19.

MÉTODOS: Esta revisão narrativa coletou informações de vários artigos publicados desde o início da pandemia do novo coronavírus, no 
que tange à sua fisiopatologia, estágios da doença e ocorrência de eventos trombóticos, bem como sobre o risco de tromboembolismo 
venoso em usuárias de contracepção e terapia hormonal da menopausa.

RESULTADOS: Este artigo consolida alguns parâmetros clínicos sobre o risco de tromboembolismo em usuárias de contracepção e terapia 
hormonal na menopausa, enfatizando o provável aumento desse risco em mulheres com suspeita ou confirmação do novo coronavírus, 
e traz uma recomendação de uma conduta mais segura.

CONCLUSÃO: Nesse cenário, além das fundamentais orientações de medidas preventivas, como o isolamento social e a higiene, é impor-
tante que os profissionais que trabalham na atenção à saúde feminina tenham conhecimentos da nova realidade e adotem condutas 
seguras, especialmente na prescrição de THM e contracepção.

PALAVRAS-CHAVE: Anticoncepção. Terapia de reposição hormonal. Infecções por coronavírus. Betacoronavírus. Tromboembolia venosa/
prevenção e controle.

and obtain answers to questions increases women’s 
adaptation to the new method.

Study limitations
Our study has some limitations since we analyzed 

different types of studies (observational, experimen-
tal, reviews, clinical trials); however, the information 
is consistent between them and have biological plau-
sibility. Moreover, this is a narrative review, which 
means it does not conform to the technical principles 
of a systematic review and can confer it some selec-
tion bias; however, the search was conducted in a 
systematic manner to amplify the number of articles 
included and minimize this risk. These recommen-
dations will probably be reviewed, after some time, 
considering the growing number of recent publica-
tions in the area; even so, this study is urgent, since 
it is essential to have national recommendations for 

the safe management of contraception and menopause 
hormone therapy.

FINAL CONSIDERATIONS

Knowledge about the new coronavirus remains 
limited; however, SARS-CoV-2 infections are gradu-
ally being elucidated by the scientific community, thus 
contributing to the understanding of the pathophysi-
ology of the disease and the risk of VTE.

According to this review, it is important to high-
light that users of contraceptives and women under 
menopause hormone therapy may have a greater risk 
of thromboembolism, in the duration of the COVID-19 
pandemic, and the assessment regarding the mainte-
nance or modification of the prescription should be 
individualized, considering the severity of the condi-
tion and other risk factors for VTE.
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INTRODUCTION

On the last day of 2019, China reported an outbreak 
of respiratory disease in the metropolis of Wuhan, the 
capital of the province of Hubei, to the World Health 
Organization (WHO)1. It received the name coronavi-
rus disease 2019 (2019-nCOV); the disease is caused by 
the novel coronavirus SARS-CoV-2, officially identified 
by Chinese authorities as the cause of the disease1,2.

On January 30, 2020, the WHO declared the situ-
ation a Public Health Emergency of International Con-
cern2. By this date, in addition to China, 19 countries 
already had registered cases of the disease2. Notwith-
standing the efforts undertaken, 2019-nCoV contin-
ued to spread widely, reaching new territories and 
causing a desolate death toll. On March 11, the WHO 
declared 2019-nCOV a pandemic3. Two days later, on 
March 13, Europe became the center of the pandemic. 
Within a few days, the number of deaths in Italy had 
already exceeded the number registered in China4. 
A few days later, the number of cases exploded in 

the United States, especially in New York City, and 
it rapidly reached Latin American countries such as 
Mexico and Brasil5.

As of May 5, 2020, the date this text was com-
posed, 3.6 million cases had been confirmed, with 
252,346 deaths. The United States (1.8 million cases), 
Spain (2018,011 cases) and Italy (211,938 cases) were 
the countries with the highest number of cases, and 
the United States (69,069 deaths) and Italy (29,079 
deaths) had the highest number of deaths3.

Since the beginning of the outbreak in Wuhan, epi-
demiology has faced countless questions that needed 
to be answered within a short timeframe. These ques-
tions involve biological aspects [What is the origin of 
the virus? What are its characteristics in relation to 
infectivity, pathogenicity, virulence, lethality, and 
immunogenicity? What are its mechanisms of trans-
mission and its potential global spread? What are 
the most prevalent symptoms?], quantitative sciences 

SUMMARY

In the end of December 2019, China reported an outbreak of pneumonia in Wuhan, a city with more than 11 million inhabitants, to 
the World Health Organization. Days later, a new agent (SARS-CoV-2) was identified; since then, it has spread throughout the planet, 
resulting in one of the most challenging pandemics in recent history. Faced with this scenario, Epidemiology plays an important role, 
given that its techniques and methods have contributed to generating knowledge, assisting in decision making in healthcare. This text 
presents a succinct reflection regarding the importance of epidemiology in light of the current pandemic.
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the social-health situation6. Accordingly, epidemio-
logical knowledge is founded upon a practical goal, 
namely, to contribute with solutions to populations’ 
problems. All knowledge produced by epidemiologists 
should be directed toward a common good, health in 
its most ontological sense6.

The problem today is the 2019-nCoV. Faced with 
this problem, epidemiologists will need to make use 
of the available methodological framework (which 
is not little) in order to understand the dynamics of 
the pandemic. With advancements, epidemiology 
has developed different branches of study on differ-
ent fronts, namely, classical, molecular, clinical, and 
social epidemiology, each of which has specific tools 
for understanding the object of study.

a) Classical epidemiology will offer knowledge 
regarding the magnitude of the pandemic, the main 
profile of patients, the risk of contracting the disease, 
the intensity with which the disease spreads, etc.

b) Molecular epidemiology will provide information 
regarding the ways the virus penetrates cells, what 
molecular markers increase the virulence of the agent, 
what mechanisms used by the host organism defend 
against the agent, etc.

c) Clinical epidemiology will provide information 
regarding the best treatment for each patient pro-
file, what clinical conduct is most recommended for 
patients on mechanical ventilation in comparison with 
milder cases of the disease.

d) Social epidemiology will show the pandemic’s 
impact on families, how social development may 
be negatively affected, or how the pandemic might 
increase poverty worldwide. It is evident that these 
deliberations are merely illustrative and that there 
are many others.

In addition to the specialization/division of this sci-
ence, it is worth emphasizing epidemiology’s ability 
to form bonds between the sciences. Studies carried 
out in different categories need to be articulated for 
a proper comprehension of the whole, keeping in 
mind that the whole is not the mere juxtaposition of 
the parts, but the product of the interaction between 
them. This is the characteristic that makes epidemi-
ology such a relevant science.

In the pandemic we are currently experiencing, all 
knowledge produced in different areas must be shared 
because it will expand the potential comprehension 
of the pandemic and provide the best evidence for 
decision making in healthcare. Social sciences, math-
ematics/statistics, and biology/microbiology are the 

[What is the disease spread curve like? How can we 
predict which country will become the next epicenter 
of the pandemic? What is the global and local magni-
tude of transmission? How do incidence and mortality 
behave in different countries?], and even human and 
social sciences [What is the impact of 2019-nCoV in 
peripheral areas of large cities? How does the disease 
affect countries’ social development? What measures 
can be taken to mitigate the harmful social effects 
of the pandemic? How can health systems handle 
the situation? What is the role of globalization in the 
spread of the virus and its impact on containing the 
epidemic?].

It is evident that these are only a few of the many 
questions that scientists around the world, in different 
areas of knowledge, are studying at this time, and it 
will take some years to understand the impact of the 
pandemic we are facing in the second decade of this 
century with due clarity.

Is it, then, possible to see a light at the end of the 
tunnel? If it exists (and we do believe that it exists), it 
is in epidemiology. For many years, epidemiology has 
produced knowledge capable of changing the course 
of human history6. It was during the 1854 cholera epi-
demic in Victorian London that John Snow challenged 
the scientific principles hitherto used to explain the 
health-disease process, which was based on miasma 
theory7. After using the scientific method to unveil 
the causal relation between cholera and the inges-
tion of contaminated water, science received new 
momentum, and Snow became the father of modern 
epidemiology7. Since then, it has been a fundamen-
tal instrument for understanding disease dynamics 
in the population. In the 1980s, epidemiology made 
it possible to understand the HIV epidemic8. In the 
second decade of the 21st century, it was fundamental 
to understanding the relationship between the Zika 
virus epidemic and the occurrence of microcephaly in 
Brasil9. Epidemiology is currently facing yet another 
object to be understood: the 2019-nCoV pandemic.

HOW CAN EPIDEMIOLOGY CONTRIBUTE TO 
CONTROLLING THE PANDEMIC?

There are reasons to believe that epidemiology may 
contribute to controlling the 2019-nCoV pandemic. Its 
very concept has already provided the science with a 
mission: Epidemiology is the study of the health-disease 
process in a population and its determinants/conditions, 
with the goal of providing knowledge capable of changing 
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three main pillars that sustain the singular character 
of epidemiology in facing the global pandemic of 2019-
nCoV6. For this reason, all epidemiological knowledge 
is always a collective product with a common goal.

WHAT IS THE NOBLE FUNCTION OF 
EPIDEMIOLOGY IN FACING THE PANDEMIC?
Producing knowledge regarding a phenome-
non

As more knowledge is produced, it will become 
less difficult to control a pandemic; fewer deaths will 
occur, and the global social impact of the post-pan-
demic economic crisis will be smaller. It is necessary 
to emphasize that the knowledge produced must be 
used for making better decisions; for this reason, it 
is necessary to pay attention to methodological rigor. 
Different study designs have specific methodological 
frameworks, and they should be rigorously followed. 
Scientific journals must adopt rigorous mechanisms 
in order to avoid fraud and publication of research 
without due ethical and scientific scrutiny. Any knowl-
edge produced by dubious mechanisms without the 
necessary methodological clarity may place millions 
of people in jeopardy at this moment. On May 5, 2020, 
the term “SARS-CoV-2” yielded 3,837 publications 
in PubMed, and the term “COVID-19” yielded 9,225 
scientific publications. The volume of publications is 
intense and necessary, but it requires rigorous moni-
toring in order to avoid a negative social impact.

To date, epidemiological investigations have shown 
that the containment of the pandemic must be based 
on measures targeting professionals, symptomatic 
individuals, people who have been in contact with 
symptomatic individuals, and the general population 
(Table 1). Taken together, these measures may accom-
plish the following1,10-12:

1. Reduce the intensity with which the virus 
spreads worldwide;

2. Guarantee that healthcare systems have the 
capacity to attend patients, which involves human 
and material resources and installed capacity;

3. Reduce mortality due to the disease;
4. Reduce community transmission, flattening 

the 2019-nCoV spread curve over the course 
of weeks;

5. Provide time for scientists and health profes-
sionals to develop and/or test new therapeu-
tic protocols.

These measures were essential for China to over-
come the epidemic and halt local transmission of 
2019-nCoV within its territory13. Italy neglected these 
measures and accumulated, as of May 5, 2020, more 
than 211,000 cases and more than 29,000 deaths14. 
The Italian healthcare system, for instance, was not 
able to handle the demand of diseased patients, which 
rapidly increased lethality14. It became necessary to 
decide who would receive mechanical ventilation 
and who would die in Italian hospitals. The lack of 
resources and personal protective equipment for 

TABLE 1. MEASURES THAT HAVE SHOWN TO BE EFFECTIVE IN CONTAINING THE EXPANSION OF THE PANDEMIC 
AND AVOIDING DEATHS DUE TO 2019-NCOV.

Group 1
Health professionals

Group 2
Symptomatic individuals

Group 3
People who have been in 
contact with symptomatic 
individuals

Group 4
General population

Measures taken Provide personal pro-
tective equipment;
Train health teams 
to manage patients 
safely.

Offer rapid testing and 
systematic clinical follow-up 
of patients.

Actively search for asymp-
tomatic cases and establish 
social isolation mecha-
nisms.

Institute social distancing measures;
Encourage attitudes of co-respon-
sibility from all parties during the 
pandemic;
Use of masks by the general popula-
tion.

Hygiene measure - Washing hands and social etiquette
Predicted 
impact

Reduce contamina-
tion in professionals 
who are on the front 
line;
Guarantee quality 
and safety in the care 
provided to patients.

Stopping the chain of trans-
mission to other people;
Differential diagnosis of oth-
er diseases that occur with 
similar signs/symptoms.
Reduce the risk of complica-
tions and lethality.

Identification of asymp-
tomatic individuals (80% 
of patients) and isolation 
may slow transmission and 
decrease the intensity of 
the pandemic.

Attitudes of social distancing and ed-
ucation may reduce disease transmis-
sion and avoid overloading healthcare 
services, due to both mild cases of 
2019-nCoV and other diseases that 
may overload healthcare systems.

Overall results 
of the measures 
taken together

Containing the spread of 2019-nCoV;
Reducing overload in healthcare systems;
Time for countries to prepare their healthcare networks (human and material resources);
Time for scientists to develop more effective therapeutic methods.
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healthcare professionals led to the crisis worsen-
ing, and news about the death of doctors and nurses 
became routine in the international media14.

Good use of epidemiological knowledge
It is fundamental that the knowledge produced 

reaches the population given that the population is 
the final beneficiary of epidemiology. It must, how-
ever, be passed on to the population clearly and with-
out distortion, in order to avoid situations of social 
chaos. One example is the study that indicated prom-
ising results with the use of hydroxychloroquine for 
treating 2019-nCoV15. In Brasil, when the president 
Jair Bolsonaro shared this on social media, it led to 
mass purchasing of the drug, leaving the population 
[who in fact needs this drug to continue treatment of 
other diseases] without access to it. It was necessary 
for the Brazilian National Health Surveillance Agency 
(ANVISA, acronym in Portuguese) to intervene in order 
to avoid further damage.

Furthermore, fake news and conspiracy theories 
must be widely combated. False claims arguing that 
the virus was created in Chinese laboratories or that 
it is only a “little cold” are merely a few examples 
of the situation many countries are currently facing, 
especially those countries that have yet to wake up 
to the severity of the pandemic, which is the case in 

Brasil. The WHO has defended the importance of edu-
cating society regarding the severity of 2019-nCoV, as 
well as every citizen’s role in preventing the spread of 
the disease5.

This text was not intended to answer questions, 
but rather to propose new points of reflection, there-
fore, it will conclude with some of the most relevant 
questions: It is certain that the world, science, and 
people will not be the same after 2019-nCoV, but what 
will we become? Will science and scientists be valued 
to the extent that they deserve, or will governments 
go back to forgetting about them? Will epidemiology 
reaffirm its social role or will it once more be pushed 
to the background in health systems, as is the case in 
many countries? Will there be a new epidemiology?
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The emergence of a new form of Coronavirus 
(SARS-CoV-2) in China, in December 2019, has been 
causing major impacts on medicine, science, pol-
itics, and society due to the high infectivity of the 
virus and morbidity and mortality of the disease. In 
March 2020, the World Health Organization (WHO) 
officially declared the COVID-19 disease a pandemic, 
and since then, several countries have adopted isola-
tion and intervention measures, although overcoming 
the pandemic still represents a major challenge for 
science. The exposed weaknesses of health services 

in several countries, with overcrowding of hospitals, 
lack of supplies, and professionals in combating the 
disease, sometimes contribute to the installation of 
social, political, and economic chaos1,2.

The catastrophic progression of COVID-19 
demanded health agencies to establish rapid inter-
vention measures to curb the spread of the disease2. 
The critical situation experienced made the issue 
widely disseminated by health organizations, scien-
tific communities, media, and the internet. However, 
the excess of information does not mean that these 

SUMMARY

The emergence of a new form of Coronavirus (SARS-CoV-2) exposed weaknesses of health services in several countries, with overcrowding 
of hospitals, and lack of supplies and professionals in combating the disease, which sometimes contributed to the installation of social, 
political, and economic chaos. The critical situation experienced made the subject widely publicized so that the current pandemic also 
deals with an information epidemic. However, the data received and transmitted require prior critical analysis of its content, although 
not everyone is able to make the necessary judgment before using or sharing information, partly due to the lack of adequate health 
knowledge. Health literacy is a broad and important topic in public health but still globally underestimated, thus considered a silent 
epidemic. The exponential increase in the number of confirmed cases shows the world population's inadequacy and difficulty in under-
standing basic prevention guidelines. The COVID-19 pandemic warns of gaps in the health literacy levels of the world population and 
exposes the need for a comprehensive mapping to identify the overall health literacy status in more countries.
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Health literacy is a globally underestimated theme, 
to the point that many authors consider it a silent 
epidemic15. Historically, the impacts of low health lit-
eracy have been observed only in the long term, such 
as in the negative outcomes of patients with chronic 
non-communicable diseases that do not adhere 
to treatment3.

With the pandemic of COVID-19, the impacts of low 
health literacy are being presented in the short term, 
and in a frightening way. The exponential increase in 
the number of confirmed cases evidences the world 
population’s inadequacy and difficulty in understand-
ing basic prevention guidelines16. The low rate of social 
isolation is often a reflection of this lack of understand-
ing regarding the most diverse aspects of the disease 
and of the individual and collective consequences that 
contamination may cause7.

Amidst the growing technological and informa-
tional dissemination during the COVID-19 pandemic, 
an inadequate level of health literacy can expose 
patients to misunderstanding, especially in commu-
nication networks, such as the internet, which exhibit 
both facts and untruths about the most various sub-
jects17. In the face of so much new data, the population 
suffers from excessive information and consequently 
has great difficulty in judging the truth of the facts15. 
Thus, it is essential that reliable and relevant guide-
lines are transmitted in simple language and are easy 
to access so that they can be widely disseminated and 
executed. The media must be an ally and not an adver-
sary in this process18.

In countries with less socioeconomic development, 
the situation is even more serious: in Brasil, the spread 
of SARS-Cov-2 started in the middle and upper classes 
of society; however, with the advance of the spread of 
the virus in the lower-income segment, the impacts 
have been more severe, showing the uneven effects of 
COVID-19 in this part of the population4.

Several factors make these people more vulnerable 
to contamination, among them the type of employ-
ment relationship, the daily need to use public trans-
port, poor access to healthcare, low rate of social 
isolation, and low health literacy. In these conditions, 
the presence of the State, through the provision of 
the minimum conditions of sustenance, is essential 
to achieve better adherence to social isolation, thus 
avoiding the spread of the virus and the overload of 
the health systems19.

It is worth noting that the structuring of health 
services with the increase in the number of intensive 

sources invariably present content that is reliable and 
of quality and sometimes false and inaccurate news 
are broadcast, being quickly absorbed and propagated3.

Unlike what happened with the Black Death (14th 
century) and in the last century with the Spanish 
Flu, the current pandemic also deals with an infor-
mation epidemic4. Thus, the information received 
and transmitted requires prior critical analysis of its 
content, although not everyone makes the necessary 
judgment before sharing it, partly due to the easi-
ness of spreading news through cell phones, tablets, 
and computers, and also due to the lack of adequate 
health literacy5.

According to the WHO, health literacy is defined 
as the patient’s ability to obtain, process, and under-
stand health information in order to make judgments 
and relevant decisions regarding their own health, in 
their daily lives6. In a time like this of the COVID-19 
pandemic, full of uncertainties, in which information 
is constantly changing and a rapid behavior change by 
the world population is required to reduce the risks 
of infection and spread of this disease, presenting 
an adequate level of health literacy has never been 
more important7.

Health literacy is a broad and increasingly import-
ant issue in public health. It is well described in the 
literature that low health literacy causes difficulties in 
understanding the health-disease process, increases 
hospitalization rates and costs to health services, hin-
ders medication adherence, impacts the quality of life, 
and represents a barrier to self-care8,9.

However, there are still few studies that identify 
the level of literacy in different countries. Among 
some of the places most affected by COVID-19, some 
studies are highlighted, such as one carried out in 
Europe through the European Health Literacy Sur-
vey (HLS-EU), which identified that about half of 
the European population presented an insufficient 
level of health literacy10. In Canada, about 60% of 
adults have inadequate health literacy, something 
that is even more pronounced in the elderly popu-
lation, with approximately 80% inadequacy11. In the 
United States, through the National Assessment of 
Adult Literacy (NAAL) survey, it was found that only 
12% of Americans had a proficient level of health 
literacy12. In Brasil, there are no studies of national 
scope that evaluate health literacy; however, in some 
regional surveys, it has already been possible to ver-
ify a low level of understanding in certain groups of 
patients13,14.
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care unit beds, the acquisition of respirators, and 
the availability of diagnostic tests cannot solve and 
contain the problem if there are no joint efforts by 
health professionals, political agents, researchers, 
and mainly the population whom, guided by reliable 
sources and fully understanding the dimension of the 
problem experienced worldwide, manages to fulfill 
its social role17.

The COVID-19 pandemic warns of the gaps that 
exist in the health literacy levels of the world pop-
ulation and exposes the need for a comprehensive 
mapping to identify the general status of health 
literacy in more countries, especially in those 
where the profile of health literacy has not yet been 
traced7. In this sense, amplifying the discussions 
on this extremely relevant and under-recognized 
theme is essential. The improvement of liter-
acy has been shown to be an effective strategy in 
health promotion, disease prevention, and control, 
and in situations such as the one currently experi-
enced, which require rapid actions, representing a 
unique tool20.
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INTRODUCTION

The pandemic caused by infections from a new 
virus, known as new human coronavirus (COVID-
19), was notified in December 2019, in China, but 
only formalized in March 2020 and, since then, has 
impacted nations throughout the world, both due to its 
aggressiveness and its speed of propagation1. The fig-
ures are alarming: on 3 June 2020, the World Health 
Organization confirmed 6,317,450 cases and 376,320 
deaths worldwide2.

Society, still without a vaccine, has been handling 
the COVID-19 pandemic through various strategies, 
trying to strictly follow the recommendations by the 
World Health Organization (WHO) and the determina-
tions of governmental measures, through extendable 
decrees focusing on: proportional emergency care, 
cleaning, disinfection, compulsory use of masks, social 
distancing, social isolation and, in certain cases, quar-
antine, and lockdown2.

SUMMARY

INTRODUCTION: The COVID-19 pandemic, caused by infections from a novel human coronavirus, has been reported since December 
2019 in China but was only made official in March 2020. Since then, it has had an impact worldwide, both due to its aggressiveness 
and its fast propagation. Society has been facing this pandemic by following the recommendations and determinations of the WHO 
and the strategies deployed by governmental institutions. Among these, social isolation has been shown to be the most important, 
because when isolating, society tends to move less, with a consequent increase in physical inactivity and sedentary behavior, affecting 
its levels of physical fitness. The objectives of this review were: to review the most important effects of physical inactivity and sedentary 
behavior on the physical fitness levels of the population during the COVID-19 pandemic.

CONCLUSION: The role of a regular practice of activities on the levels of physical fitness is fundamental to define the balance of quality 
of life during a COVID-19.

KEYWORDS: Physical Fitness. Coronavirus Infections. Sedentary Behavior. Betacoronavirus.
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of its reduction or decline, the effects of aging accel-
erators would be revealed9. Based on these studies, 
Table 1 gives an idea of what these adaptations would 
look like in conditions of physical inactivity during the 
COVID-19 pandemic:

The increase in physical inactivity and seden-
tary behavior during the COVID-19 pandemic can be 
explained by two important reasons. The first relates 
to the fact that there were already existing cases of 
physical inactivity pre-pandemic, and the second is the 
transitory cases caused by the imposition of a essen-
tially confined life, both converging in the decline of 
physical fitness7.

These two reasons together may increase cases 
of complications and even deaths, both from reasons 
other than COVID-19. This may even lead to cardio-
vascular and respiratory complications, considering 
that physical inactivity is considered a risk factor for 
cardiovascular and metabolic diseases10 due to its cor-
relation with increased blood pressure, blood glucose, 
and lipid profile11. The increase in physical inactivity 
associated with longer periods of sedentary behavior 

Among these measures, social isolation deter-
mines that population should mainly at home, ceasing, 
thus, their working life, as well the regular practice of 
physical activity in their daily routine, leading to an 
increase in physical inactivity and sedentary behavior 
and its consequences.

Physical inactivity is characterized by a condition 
under which the recommended levels of physical activ-
ity of moderate and vigorous intensity (MVPA)3 are not 
reached, while sedentary behavior is characterized 
by the practice of activities with low energy expen-
diture: ≤1.5 metabolic equivalents (METs) (Figure 1), 
for example, remaining in a sitting, leaning, or lying 
position over 8 hours per day, except for the period 
of sleep4-6. Both are harmful to health and reduce the 
levels of physical fitness.

The importance of maintaining in of physical fit-
ness, through the practice of regular physical activity, 
needs to be better understood in its dimensions so 
that it can be properly recognized as an activity that 
is essential for health, in a consensus between soci-
ety, science, and the government bodies since it is an 
excellent strategy for its positive effects on cardiovas-
cular, metabolic, immunological, and mental health7.8. 
Therefore, the objectives of this review were: to review 
the most important effects of physical inactivity and 
sedentary behavior on the levels of physical fitness of 
the population during the COVID-19 pandemic.

Levels of physical fitness
The levels of physical fitness have been analyzed by 

the American College of Sports Medicine, and in cases 

FIGURE 1. DIFFERENCE BETWEEN SEDENTARY, 
PHYSICALLY INACTIVE, AND PHYSICALLY ACTIVE 
BEHAVIOR. ADAPTED FROM MENEGUCI ET AL.4

TABLE 1. RELATIONSHIP OF ELEMENTS OF PHYSICAL 
FITNESS, ORGANIC EFFECTS, AND FUNCTIONAL 
IMPACTS OF PHYSICAL INACTIVITY.

Physical 
Fitness

Effect observed Functional impact

Strength and 
Power of 
muscles

The levels of isometric and 
concentric strength decrease 
quickly during periods of 
physical inactivity. Power 
declines faster than Strength.

Deficits of strength 
and power are pre-
dictors of disability 
and increased risk 
of mortality

Endurance, 
Fatigability 
and Cardio-
respiratory 
function

Endurance decreases.
The maintenance of strength 
becomes difficult.
The maximum aerobic power 
(MAP) decreases.

It can affect the 
recovery from 
repetitive daily 
activities;
Cardiorespiratory 
system overload

Balance and
Mobility

Changes in the sensory, 
motor, and cognitive patterns 
that would affect the bio-
mechanics (sitting, standing, 
moving, etc.). These ele-
ments, added to the matter 
of environment limitations, 
would affect balance and 
mobility

Loss of balance 
causes fear of 
falling and may 
lead to a rejection 
of the practice of 
physical activity.

Performance 
and Motor 
control

Increases the reaction time
(may lead to accidents).
The speed of simple and 
repetitive movements may 
decrease
Change in the control of 
gesture precision. Difficulty in 
performing complex tasks.

Impact on instru-
mental activities of 
daily living (IADL). 
Increases the like-
lihood of accidents 
and injuries.

Flexibility and 
Amplitude of 
Joint Move-
ment

There is a marked decrease 
in the flexing degree of joints 
such as the hips, spine, and 
ankle

Little flexibility, 
increase risk of 
injury, decreased 
mobility, backache, 
and falls.
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can also induce cardiovascular morbidity and mortal-
ity due to all the causes12. However, individuals who 
are physically active have significantly reduced mor-
tality due to cardiovascular diseases, even with long 
periods of sedentary behavior13, because they improve 
their cardiorespiratory fitness and prevent various 
chronic diseases14.

Thus, being physically active and reducing sed-
entary behavior during the COVID-19 pandemic are 
essential to maintain levels of physical fitness, aiding 
in the balance and improvement of several physical 
valences, promoting a better quality of life and general 
health15, in addition to reducing the risk of cardiovas-
cular and metabolic diseases, at any time, including 
during the COVID-19 pandemic16.

It is important to highlight that the elderly popu-
lation is at a greater risk of complications and death 
during the COVID-19 pandemic, no matter how well 
preserved it is in social isolation, because the increase 
in physical inactivity and sedentary behavior, which 
reduces their levels of physical fitness, can make 
them more prone to cardiovascular events, and they 
may suffer from an accelerated organic and cognitive 
decline, including the possibility of falls due to pos-
tural imbalance.

In this context, in times of difficulty, with the goal 
of trying to maintain a normal behavior of physical 
activity practice to improve physical valences and 
physical fitness, the technologies normally associated 
to hypokinesia, currently, would have a beneficial and 
strategic role of virtually bringing together Physical 
Education professionals and their clients. Both groups 
are trying to adapt to this model of distant instruction, 
through applications, for the remote practice of phys-
ical activities and exercises, gathering in virtual social 
networks, through lives, pre-recorded lectures, audio 
classes, and various media elements17.

However, the screen time, an important vari-
able in the study of sedentary behavior18, presents 

itself, at this moment, as a factor for future studies 
because individuals who spend too much time using 
devices such as laptops, phones, or TVs increase a 
component of sedentary behavior which is harmful 
to health and is associated with a risk of developing 
obesity19; on the other hand, technology can also be 
a tool to promote health and improve physical fit-
ness, because games combined with movement and 
motivational elements, as already seen in the concept 
of exergaming20.21 applied to technological exercise 
equipment, promote competitive games, racing sim-
ulations, among others, in the form of videogames 
or digital neurocognitive games known as brain 
games22. Although both are composed of simulta-
neous elements of motivation and data monitoring, 
the latter would have more characteristics to reduce 
sedentary behavior.

Therefore, several strategies can be adopted to 
inhibit physical inactivity and reduce sedentary behav-
ior during the COVID-19 pandemic, thus minimizing 
the risk of chronic-degenerative diseases, as well as 
of morbidity and mortality.

CONCLUSION

Practicing physical activities has a key role in the 
levels of physical fitness and is essential to balance and 
improve health and quality of life during the COVID-
19 pandemic because it reduces the levels of physical 
inactivity and sedentary behavior.

Thus, the practice of regular physical activity is 
essential because it minimizes harmful effects on 
physical and emotional health during the pandemic, 
particularly by maintaining and/or improving the clini-
cal condition of individuals who have chronic diseases.
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RESUMO

INTRODUÇÃO: A pandemia de COVID-19, causada pela infecção por novo coronavírus humano, foi notificada desde dezembro de 2019, 
na China, mas apenas oficializada em março de 2020 e, desde então, tem impactado nações do mundo inteiro, tanto pela sua agres-
sividade quanto pela sua velocidade de propagação. A sociedade enfrenta a pandemia seguindo as recomendações e determinações da 
OMS e das instituições governamentais. Entre as estratégias de enfrentamento, o isolamento social se destaca como o mais importante, 
porque, ao se isolar, a sociedade tende a se mover menos, obtendo aumento da inatividade física e do comportamento sedentário, 
reduzindo seus níveis de aptidão física. Os objetivos dessa revisão foram: revisar os efeitos mais importantes da inatividade física e do 
comportamento sedentário sobre os níveis de aptidão física da população durante a pandemia de COVID-19.

CONCLUSÃO: O papel da prática regular de atividades físicas sobre os níveis de aptidão física se revela fundamental para estabelecer o 
equilíbrio na qualidade de vida durante a COVID-19.

PALAVRAS-CHAVE: Aptidão física. Infecções por coronavírus. Comportamento sedentário. Betacoronavírus.
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Uncertainty around the unknown and fascination 
with the world as it is perceived have accompanied 
humans from the very start of their journey on this 
blue planet, in the adventure in search of grasping and 
understanding the unknown. Knowledge emerges as 
a result of the creation experience, driven by thought 
as the consequence of brains in rapid expansion and 
development. This is the major role of thought, to 
facilitate the dynamic and ongoing transition from 
unknown to known. As time passed, with new knowl-
edge at their disposal, humans were inserted in his-
tory and culture that were the driving force behind 
new creations, new horizons1.

Amazing constructions were built through differ-
ent types of thinking in an attempt to give meaning to 
the unknown and new. Initially, many answers were 
provided by their own experiences, which allowed 
them to build a set of thoughts from individual opin-
ions, which then became common sense. However, 
creativity and common thinking were not sufficient to 
answer their various questions around the unknown2.

Plato, in Greece, according to the western perspec-
tive of the history of humanity, proposed a method 
to distinguish knowledge from opinions. Episteme 
is a knowledge whose validity can be demonstrated, 
unlike an opinion (doxa), which is unfounded and 
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in our time, but this certainly will not stop us from 
formulating thoughts and theories around our intel-
lectual restlessness. In science, truths are always 
temporary since they are subject to the principles 
of fallibility, relativity, and debatability; therefore, 
there is no pretension of absolute validities. Only 
that which is debatable can be debated. That which 
is not debatable is a dogma. If it is a dogma, it has 
nothing to do with science. Everything is debatable in 
science. Science proposes an open debate. According 
to Habermas, the truth is the pretense of validity; 
nothing is indefinitely valid9.

Therefore, the results of certain published pub-
lish papers cause us great concern given their dis-
obedience of the scientific rigor rules, postulating 
hasty information on therapies recommended for 
COVID-19 patients, which are subsequently reviewed 
and withdrawn with justifications of methodological 
inaccuracies. In science, the instituted authorities 
are the method used for a particular purpose; rea-
soning and ethics. The only way to preserve this pro-
cess is by applying the scientific method and, most 
importantly, believing in the critical review by our 
peers, because everything is debatable in science. All 
of us, when designing and analyzing a study, must 
follow the principles of impartiality, of cumulative 
increase of knowledge, and of the logical structure 
of investigations and results. Let us remember that 
the scientific method does not always lead us to 
meritorious and reliable results - although it is the 
best path to be taken. We emphasize the hard work 
of some scientists in combating the improper use 
of information on COVID-19. “When science is lost, 
reason goes with it; when it is crushed, nothing else 
makes sense”10.
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easily disposable, subject to changes in time and 
without a set of rules of its own. This differentiation 
applies to the current time, due to the flood of opinions 
that seek authority in these bleak times. It is urgent, 
therefore, that we are able to differentiate knowledge 
from opinions3.

Opinions or beliefs are not devoid of value, because 
they belong to an individual’s content, to their own 
heritage; they are true in the intimate sphere. How-
ever, to become true knowledge they must be justified 
by a set of validation rules4.

It is worth remembering other magnificent paths 
that are important for the enrichment of human expe-
rience, all necessary for human life: art, philosophy, 
spirituality, religion, or simply human experience5.

In a context of modern history, scientific thought 
is defined as the need for a system of verifiable and 
objectively controlled trials. There was an important 
addition to the Platonic concept with the presence of 
more efficient and effective controls. Therefore, con-
sidering this important difference, it is unthinkable 
to have science without philosophy!6

In 1620, with the Novum Organum, by Francis 
Bacon, a model was proposed for the experimen-
tal scientific method, which, based on observation, 
seeks to explain natural phenomena; thus, theories 
are derived from, related to, and supported by the 
phenomena observed. Science ceases to be a con-
templation of reality and becomes transformative 
of reality, and research becomes the foundation 
for science7.

Scientif ic knowledge deals with observable 
problems that are subjected to various scientific 
methods, unlike other types of knowledge that 
address the major themes of human existence (reli-
gious thoughts), which are not the object of natu-
ral sciences8.

Therefore, science aims to pursuit knowledge that 
is verifiable and subject to the rules of the scientific 
method; those passionate about practicing it hon-
estly look for questions, which can sometimes be 
accompanied by answers. Answers may come or not 
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INTRODUCTION
Since the outbreak of pneumonia of unknown 

cause in Wuhan, China in December 2019, the dis-
ease was later named Coronavirus disease 2019 
(COVID-19) caused by the novel severe acute respira-
tory syndrome coronavirus (SARS-CoV-2) and quickly 
spreading throughout China and other countries1. The 
World Health Organization (WHO) declared the sixth 
public health emergency of international concern 
over the global outbreak of COVID-19 on January 30, 
2020. To date, COVID-19 has affected more than 180 

countries or regions with 5,204,508 confirmed and 
337,687 deaths, and WHO2 has warned countries that 
the crisis is generating stress worldwide. On March 
11, 2020, the WHO declared the COVID-19 outbreak 
a global pandemic. The COVID-19 pandemic has put 
enormous pressure on public health systems around 
the world and highlights the importance of emer-
gency preparedness and response (EP&R). The ratio-
nal allocation of pharmaceutical resources plays an 
important role in public health to prevent and stop the 

SUMMARY

Since the outbreak of a cluster of patients with pneumonia of unknown cause in Wuhan, Hubei Province, China, in December 2019, 
the disease was later officially named coronavirus disease 2019 (COVID-19) caused by the novel severe acute respiratory syndrome 
coronavirus (SARS-CoV-2), quickly spreading globally. Pregnant women and children are particularly vulnerable during disasters and 
emergencies. Comprehensive and applicable emergency preparedness and response are definitely important methods to prevent and 
contain the COVID-19 pandemic. The rational allocation of pharmaceutical resources plays an important role in the medical emergency 
plan. This paper aimed to share experiences for the allocation of pharmaceutical resources in hospitals focusing primarily on women 
and children during the COVID-19 pandemic.
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to respond to the COVID-19 pandemic, and the ratio-
nal allocation of pharmaceutical resources is an indis-
pensable part of an effective medical emergency plan. 
Until now, all of the medical emergency plans are for 
general hospitals, but no articles were found specific 
to maternal and child health care institutions12-15. To 
the best of our knowledge, this is the first article on 
the allocation of pharmaceutical resources in mater-
nal and child healthcare institutions when a public 
health emergency happens. Our hospital is the des-
ignated site for women and children with suspected 
COVID-19 in Chengdu city. On February 20, 2020, an 
international team of experts led by the WHO visited 
our hospital to learn about measures and recommen-
dations for the management of pregnant women and 
children during the COVID-19 pandemic.

This article aimed to share experiences for the 
rational allocation of pharmaceutical resources in 
hospitals focusing primarily on women and children 
during the COVID-19 pandemic to protect their safety 
faster and better.

Here, we propose seven recommendations for the 
allocation of pharmaceutical resources in maternal 
and child healthcare institutions during the COVID-19 
epidemic. Each of these components is discussed in 
more detail below (Figure1).

spread of the COVID-19 pandemic. Pregnant women 
and children are generally susceptible to COVID-19 
considering they are in a special state of immune sup-
pression3. Pregnant women might be more prone to 
have more rapid clinical deterioration due to COVID-
19 because of decreased lung volumes caused by 
the increase in uterus size during pregnancy. As for 
children, the youngest patient received confirmation 
of the COVID-19 infection just 2 hours after birth4. 
According to a study from China, it appears that chil-
dren have a lower prevalence, only 1% of confirmed 
cases were aged 9 years or younger, 1% of confirmed 
cases were aged 10 to 19 years. Most confirmed cases 
were classified as mild (i.e., non-pneumonia and mild 
pneumonia)5. Unfortunately, there have already been 
death reports in children6. Despite a lack of data on 
the consequences of COVID-19 infections during 
pregnancy, coronaviruses are responsible for severe 
acute respiratory syndrome (SARS-CoV) and Middle 
East respiratory syndrome (MERS-CoV), and have the 
potential to cause severe adverse outcomes during 
pregnancy7-9. Asymptomatic infections were common 
in pregnant women and children10,11. Thus, the con-
tinued vigilance of women and children affected by 
COVID-19 is warranted.

An effective medical emergency plan is important 

FIGURE 1. THE COMPONENTS FOR THE ALLOCATION OF PHARMACEUTICAL RESOURCES IN MATERNAL AND 
CHILD HEALTHCARE INSTITUTIONS IN THE COVID-19 PANDEMIC
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1. Establishment of a group of experts on 
emergency drugs for children and pregnant 
women

Special attention should be given to pregnant 
women and children during the COVID-19 pandemic. 
It is well known that the pharmacokinetic character-
istics, safety, and efficacy of medication during preg-
nancy were significantly different from that of the 
general population. At the same time, most drugs and 
their metabolites can cross the placenta and have some 
effect on human fetuses16. The effects of drugs on both 
mother and fetus should be taken into consideration, 
assessing the benefit-risk ratio, and drugs should only 
be used if the benefits to the mother outweigh the 
potential risks to the fetus. Furthermore, the effects 
of drugs on the fetus are not the same at different 
stages of pregnancy. In general, the first trimester 
of pregnancy is most susceptible to drugs, especially 
during the teratogenically sensitive period. It is note-
worthy that children are not miniature adults when it 
comes to rational drug use, but a special medication 
group. Because their organs are under development, 
glomerular filtration rate, tubular secretory capacity, 
and liver drug-metabolizing enzyme are known to be 
immature, thus the response to drugs is also different 
from adults. Children have important physiological 
and developmental needs that are distinct from adults, 
and in the event of an emergency situation, they need 
specialized care involving personalized medicine. Sim-
ply placing children under medication as a smaller 
version of the adult drug use may cause more harm 
than good to children. Thus, it is urgent to establish a 
multidisciplinary expert group on emergency drugs 
for children and pregnant women in the first place. 
Experts should include: clinical pharmacists, pediatri-
cians, obstetricians, respiratory physicians, infectious 
disease physicians, and medical staff from the hospital 
infection control departments.

2. Drafting prevention and treatment regimen 
based on treatment guidelines
There is an urgent need for an effective treatment 

for COVID-19. However, until now, there is no vaccine 
or proven effective specific antiviral drug treatment 
for COVID-19. The “Diagnosis and Treatment Guide-
lines for the New Coronavirus Infected Pneumonia 
(7th edition)” was released by the China National 
Health Commission focusing primarily on adults17. 
An expert group drafted a prevention and treatment 
regimen for pregnant women and children based on 

the treatment guidelines. Some drugs should not be 
considered because of the teratogenic effect on the 
fetus, such as ribavirin. In parallel, the dosage should 
be determined according to the patient’s weight, age, 
and body surface area. Considering most drugs rec-
ommended in the guidelines are of off-label use, phar-
macists should assist physicians in in evaluating the 
efficacy and safety of these drugs and inform patients 
of potential adverse drug reactions (ADR).

3. Emergency drug inventory management 
and supply chain optimization
Healthcare organizations need inventory and short-

age management strategies to address the rapidly 
escalating demand for medications due to the COVID-
19 pandemic. Emergency drug inventory should 
include not only drugs for the direct treatment of the 
disease but also drugs for supportive care because the 
current management of COVID-19 consists mostly 
of symptomatic supportive treatment18. The clinical 
characteristics of the COVID-19 infection during preg-
nancy are similar to those observed in non-pregnant 
adult patients confirmed with COVID-1911, and chil-
dren appear to have a milder clinical course19. Com-
mon signs and symptoms including fever and cough 
in pregnant women and children indicate there is an 
increasing demand for antipyretics and antitussives, 
such as Paracetamol and dextromethorphan11,19. Other 
drugs such as chloroquine, hydroxychloroquine, azi-
thromycin, and antivirals can also be in short supply. 
Drugstores in China ran out of their antipyretics stock 
within days of the first COVID-19 case being identified. 
To curb the hoarding of antipyretics and antitussives, 
China adopted unprecedented nationwide measures 
such as requiring an identification card for the pur-
chase of antipyretics drugs during the early phase of 
the COVID-19 pandemic. The time of the COVID-19 
outbreak in Wuhan coincided with the Chinese New 
Year Festival, with a 7-day long holiday for working 
professionals. Some manufacturers had difficulties to 
resume production due to short raw materials stocks. 
Transportation and logistics in all cities were limited 
in China, which delayed the transporting time domes-
tically. Having foreseen that emergency situations can 
disrupt access to medications, our hospital established 
an emergency drug inventory in the initial days since 
the closedown of Wuhan on January 23, 2020. As 
mentioned previously, hospitals must plan to rely on 
their own assets for at least 7 days. We began filling a 
2-week emergency drug supply in anticipation of the 
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COVID-19 pandemic possibly disrupting our normal 
filling schedule. Pharmacists could play an important 
role in estimating supplies during emergencies and 
ensure adequate stocks of medications for chronic 
illnesses, anti-infectives, and commonly used Over-
The-Counter (OTC) products are available. At the same 
time, pharmacists should establish surveillance and 
warning mechanisms to address drug shortages in a 
timely manner. An essential assessment to calculate 
the current supply and when it will be used up should 
be done daily.

Challenges in procurement are likely to result 
from disruptions to supply chains. Thus it is essen-
tial to track the drug inventory level and coordinate 
with major manufacturers to ensure an uninterrupted 
supply chain and accurately forecast inventories for 
existing medications and supplies. Uninterrupted drug 
supply of critical medications should be ensured and 
collaborations established with other maternal and 
child healthcare institutions to procure essential med-
ications and supplies. Clinical pharmacists should give 
advice on therapeutic exchanges and substitutions 
and optimize medications based on evidence-based 
medicine if drug shortages happen.

4. Develop a drug safety monitoring program
Clinical pharmacists collaborate with physicians 

to monitor the use of drugs in pregnant women and 
children in various ways. Such as providing informa-
tion on the dosage, known risks, and drug interactions 
to patients or their family members using booklets or 
through medication education. Obtain up-to-date infor-
mation of patients from the electronic medical record 
system, patients with complications such as renal and 
hepatic impairment are the primary focus because 
they are more prone to adverse drug reactions; if 

adverse drug reactions happen, medication use should 
be withdrawn or switched to evidence-based treatment 
alternatives. Therapeutic Drug Monitoring (TDM) can 
be used to monitor the use of critical care drugs and 
selected anti-infectives, optimize medication usage, 
and reduce the side effects. Other drug safety mon-
itoring measures include providing stewardship on 
antimicrobial resistance to addressing the abuse of 
antibiotics, individualizing medication instructions 
that help improving medication adherence, interpret-
ing and discussing with patients when there are no 
available alternatives, offering comprehensive medical 
services to pregnant women and children including 
evaluating potential drug safety events and monitor-
ing health outcomes to limiting inappropriate use 
of drugs.

5. Set up an emergency working group with 
the pharmacy department
In order to ensure the normal operation of the 

pharmacy department, it is necessary to set up an 
emergency working group. The members of the emer-
gency working group should include the director of 
the pharmacy, manager of the drug depot, manager 
of the outpatient and inpatient pharmacy, manager of 
the emergency pharmacy, pharmacovigilance direc-
tor, and division director of clinical pharmacy. Phar-
macy services have always been considered essential 
services during an emergency. Emergency working 
groups need to take a series of measures aimed at min-
imizing disruptions in pharmacy services during the 
COVID-19 pandemic. Each member has a different role 
and performs their duties to provide critical access 
to medications (Figure 2). The manager of the drug 
depot must be responsible for formulating the drug 
purchase plan according to the treatment guidelines 

FIGURE 2. THE ROLES AND DUTIES OF THE EMERGENCY WORKING GROUP DURING THE COVID-19 PANDEMIC
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or expert group opinions formulated by the hospital, 
obtaining drug supply information from multiple chan-
nels, considering the mutual substitution of drugs, 
grasping the allocation channel, supply, and allocation 
information of the hospital’s emergency rescue drugs, 
and ensuring the rapid purchase and transportation to 
facilitate medication refills. Special personnel should 
be assigned to be responsible for the management of 
emergency drugs, and ensure that medications are 
effectively received, stored, and dispensed properly. 
The manager of the outpatient and inpatient pharmacy 
must be responsible for the organization and schedul-
ing of emergency pharmaceutical personnel. A special 
pharmacy needs to be set up for infectious diseases 
and disinfection should be done. They should provide 
medication information for the clinic, ensure drug 
supply, educate, and inform the public. The pharma-
covigilance director should monitor and report adverse 
events, highly focused on adverse drug reactions, over-
doses, misuse, abuse of drugs, and drug exposure 
during pregnancy and breastfeeding. The members 
of the emergency working group should keep mobile 
phones on 24 hours to ensure that emergency services 
can be launched timely.

6. Emergency locum team of pharmacists
There is no doubt that pharmacists around the 

world have significant roles to play and contribute 
to the overall emergency management, especially 
during pandemics like that of the COVID-19. Commu-
nity and hospital pharmacies are improving public 
health by expanding services and hours to provide 
essential services, putting pharmacists and their col-
leagues at the frontlines for patient care and safety20. 
Pharmacy professionals have been highly respon-
sive to the crisis in China since the outbreak, either 
at hospitals and community pharmacies or at the 
square cabin hospitals in Wuhan21. Pharmacists are 
one of the most accessible healthcare professionals 
with the potential to provide pharmaceutical care and 
health information. As one of the frontline healthcare 
professionals, pharmacists focused on continuing 
to provide pharmacy services to patients while they 
were at high risk for COVID-19 infection, and ade-
quate equipment and supplies should be available 
for physicians, nurses, and pharmacy staff, including 
students, interns, and part-time workers to protect 
them from infections with SARS-CoV-2. Extending 
working hours and the heavy workload for dealing 
with supply shortages and resource allocations made 

pharmacists exhausted, stressed, and fatigued. One 
of the early reported deaths of healthcare workers 
during the COVID-19 pandemic involved a 28-year-
old pharmacist, Dr. Song Yingjie, who died of sudden 
cardiac death after working for ten days straight22. 
Since the first day of the lunar New Year, Dr. Song 
Yingjie had been on duty and was responsible for the 
distribution of medical supplies in the warehouse 
of the hospital. He died at the end of the midnight 
shift after he returned to the dormitory on February 
3. In response to emergencies, we set up an emer-
gency locum team and hired pharmacy interns for 
emergency personnel augmentation. The emer-
gency locum team consists of six pharmacists with 
more than 3 years of work experience and arranged 
according to three shifts daily. Meanwhile, another 
six pharmacists in the second tier must be reserved 
to cope with the abnormal reduction of staff. If any 
pharmacy staff become sick, sick leaves are granted 
not only for them to rest and recover, but also to 
avoid infecting patients and coworkers. All staff must 
be rotated for 14 days to reduce the pressure on the 
front-line pharmacy staff.

7. Develop a code of conduct for emergency 
pharmacy services
A concise and practical manual that contains easy 

to follow instructions on how to handle an emergency 
like COVID-19 is needed. Employees of the pharmacy 
need to be familiar with the manual. The manual 
needs to be printed and placed in a prominent posi-
tion in the workplace to aid employees in knowing 
their roles and responsibilities. Regularly disinfecting 
pharmacy areas to guarantee that the pharmacy is safe 
for people to work and visit. A COVID-19 emergency 
training program provided by the hospital can edu-
cate the pharmacy team on how to protect themselves 
during patient interactions and be better prepared for 
COVID-19 through emergency preparedness drills. 
Emphasize hand sanitization and social distancing as 
strategies for infection control and provide accurate 
information to patients and communities on mask 
selection and use. A pharmaceutical clinic and online 
pharmaceutical services were offered for medication 
counseling, chronic disease self-management, provid-
ing reliable and evidence-based information during the 
pandemic. Telepharmacy is important for patients in 
rural areas and to avoid direct contact, reducing risks 
of contagion. The COVID-19 pandemic increased focus 
and emphasis on mental health among patients23, 
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thus the medical staff needs to take care of people 
who have been confirmed with or are suspected of 
having COVID-19, pregnant women might particu-
larly worry about transmitting the virus to the fetus, 
although whether mother-to-infant transmission is 
possible remains controversial11,24, any suspected 
COVID-19 infection during pregnancy needs a sys-
tematic screening.

CONCLUSIONS

On the basis of the allocation of pharmaceutical 
resources in maternal and child healthcare institu-
tions, we saw no scarcity of medical resources or 
medication errors in our hospital during the COVID-19 
pandemic. Our experience could serve as a reference 
for other hospitals focusing primarily on women and 
children. It is noteworthy that every country’s situa-
tion and medical resources are varied, the experience 

shared here needs to be tailored according to differ-
ences in health-care settings and the policies of spe-
cific governments.
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RESUMO

Desde o aparecimento de um aglomerado de doentes com pneumonia de causa desconhecida em Wuhan, província de Hubei, China, 
em dezembro de 2019, a doença foi mais tarde oficialmente nomeada doença do coronavírus 2019 (Covid-19), causada pelo novo vírus 
da síndrome respiratória aguda grave coronavírus (Sars-CoV-2), que rapidamente se espalhou em nível mundial. As mulheres grávidas 
e as crianças são particularmente vulneráveis durante catástrofes e emergâncias. A preparação e a resposta de emergência abrangentes 
e aplicáveis são métodos definitivamente importantes para prevenir e conter a pandemia de Covid-19. A alocação racional dos recursos 
farmacêuticos desempenha um papel importante no plano de emergência médica. Este documento objetivou compartilhar experiências 
para a alocação de recursos farmacêuticos em hospitais focando principalmente mulheres e crianças durante a pandemia de Covid-19.

PALAVRAS-CHAVE: Infecções por coronavírus. Gravidez. Criança. Assistência farmacêutica.
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) is a new variant form of coronavirus 
that is responsible for the coronavirus disease 2019 
(COVID-19). On March 2020, the World Health Orga-
nization (WHO) declared COVID-19 a global pandemic 
after the confirmation of cases in five continents1. 
Although the virus mainly infects the lung epithelial 

cells causing respiratory signs and symptoms, there 
has been an upsurge of cases that presented COVID-19-
induced acute myocarditis. Currently, several mecha-
nisms have been proposed to explain the underlying 
pathophysiology of COVID-19-related acute myocar-
ditis2. It has been suggested that direct viral contact 
through angiotensin-converting enzyme 2 (ACE-2) 
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itations of the myocarditis diagnosis were discussed since only fulminant myocarditis cases have been mentioned in the current literature.

METHODS: We performed a review of the literature of all patients who were diagnosed with COVID-19-induced acute myocarditis using 
the databases of PubMed, Embase, and the Cochrane.

RESULTS: 16 case reports were found to be related to COVID-19-induced acute myocarditis. We observed that the ECG findings in most 
of the COVID-19 patients were non-specific, including diffuse ST-segment elevation, non-specific intraventricular conduction delay, 
sinus tachycardia, and inverted T-waves in anterior leads. Echocardiographic findings of COVID-19-induced acute myocarditis patients 
ranged from preserved left ventricular ejection fraction (LVEF) without segmental abnormalities to reduced LVEF with global hypokinesia. 
Interestingly, a few patients with COVID-19-induced acute fulminant myocarditis were steroid-responsive and had an amelioration 
with glucocorticoid and immunoglobulin therapy.
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We noted that most cases had elevated troponin and 
BNP levels on admission. Lymphopenia was present 
in patients with COVID-19-related acute myocarditis, 
as expected in a usual viral infection.

Imaging features
In patients who are suspected of having COVID-19-

related acute myocarditis, baseline electrocardiogra-
phy (ECG) should be carried out on admission. In this 
review, we observed that ECG findings in most of the 
COVID-19 patients were non-specific, including diffuse 
ST-segment elevation, non-specific intraventricular 
conduction delay, sinus tachycardia, and inverted 
T-waves in anterior leads4-8,10,14,17. Despite frequent 
changes in ECG, no specific changes were detected 
in some cases9,16. Because there is the possibility of 
using a point-of-care ultrasound, it is recommended 
that echocardiography (ECHO) should be performed 
if there is a suspicion of COVID-19-related acute myo-
carditis. In this case-based review, the ECHO findings 
of patients with COVID-19-induced acute myocardi-
tis ranged from preserved left ventricular ejection 
fraction (LVEF) without segmental abnormalities to 
reduced LVEF with global hypokinesia4,10,14-17. Those 
with a severe and depressed LV function developed 
cardiogenic shock, thereby having a worse progno-
sis4,6. Although CMR was not performed in all cases 
because of prolonged acquisition time and the fact that 
COVID-19 infection is highly contagious, it showed 
myocardial edema and sub-epicardial late gadolinium 
enhancement in some parts of the LV7-12,16. Interest-
ingly, no EMB was performed to confirm the diagnosis 
in all patients even though it is considered a gold stan-
dard. Hemodynamic instability, a contagious risk due 
to prolonged acquisition time, and coagulopathy were 
the main reasons for not performing EMB.

In-hospital treatment
There is no consensus for the prescription of the 

standard heart failure treatment in addition to the 
antiviral therapy to patients hospitalized with COVID-
19-induced acute fulminant myocarditis. Interestingly, 
intravenous (IV) inotrope treatment and circulatory 
support have been used in selected cases. Moreover, IV 
glucocorticoid and immunoglobulin therapy have been 
implemented in patients with complicated acute myo-
carditis4,6,10,15,17. Most patients received heart failure 
therapy, antiviral, and antibiotic treatment according 
to the current literature. A few patients with COVID-
19-induced acute fulminant myocarditis showed an 

signaling pathways might have a role in the myocar-
dial injury3. In addition, cytokine release syndrome 
has been proposed to be the main pathophysiology of 
COVID-19-induced acute fulminant myocarditis3. In 
this case-based review, we aimed to describe the clin-
ical characteristics, imaging findings, and in-hospital 
course of acute myocarditis as well as the limitations 
in regard to myocarditis diagnosis. In addition, we 
tried to identify the possible underlying mechanisms 
of COVID-19-related acute myocarditis, whether it is 
caused by direct viral damage or an inadequate host 
immune response.

METHODS

We performed a review of the literature of all 
patients who were reported to have COVID-19-induced 
acute myocarditis using the databases of PubMed, 
Embase, and the Cochrane. All databases were 
searched in June 2020 using the following keywords: 
‘’COVID-19, acute myocarditis’ and ‘COVID-19, acute 
myopericarditis’. In total, 16 case reports were found 
to be related to COVID-19-induced acute myocarditis. 
Despite the fact that neither endomyocardial biopsy 
(EMB) nor cardiac magnetic rezones imaging (CMR) 
have been performed in several reports, the cases 
reported under the title of acute myocarditis were 
included in order to provide the current circumstance 
in terms of acute myocarditis in the COVID-19 era.

Baseline clinical characteristics
Tables 1 and 2 summarize the clinical charac-

teristics of COVID-19-induced acute myocarditis 
patients4-17. The majority of the cases were male, and 
hypertension is the most commonly observed risk fac-
tor. In all patients, chest pain and dyspnea were the 
most common symptoms even though one case pre-
sented with atypical symptoms such as neck pain and 
diarrhea4-8. Fever is the most commonly observed sign 
in COVID-19 patients with acute myocarditis. Patients 
with lower systolic blood pressure developed cardio-
genic shock following admission4.

Lab findings
It is recommended to screen for cardiac injury in 

patients hospitalized for COVID-19 infection because 
an early diagnosis has an ultimate role in changing 
management. Therefore, the measurement of cardiac 
biomarkers, including troponin and brain natriuretic 
peptide (BNP), should be performed on admission. 
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TABLE 1. BASELINE CHARACTERISTICS OF ALL COVID-19 ACUTE MYOCARDITIS PATIENTS

Case, 
author

Age, sex Risk factors Presenting symptoms Admission 
findings

ECG findings Lab findings

Case 1,  
Inciardi  
et al.4

53, F - Fatigue,  
chest pain  
and dyspnea

Fever: 36.6 oC
HR:100 beats
SBP: 90 mm Hg
DBP:50 mm Hg
Spo2:98

Minimal diffuse 
ST-segment elevation 
(more prominent in 
the inferior and lateral 
leads), and an ST-seg-
ment depression with 
T-wave inversion in lead 
V1 and aVR

WBC: 8.0×103/µL
Lymphocyte: 1.4×103/µL
CRP: 25 mg/dl
D-dimer: 500 U/F
Troponin: 300 ng/L
BNP: -

Case 2,  
Kim et al.5

21, F - Coughing, sputum,  
diarrhea, and  
shortness of breath

- Nonspecific intraven-
tricular conduction 
delay and multiple 
premature ventricular 
complexes

WBC: -
Lymphocyte: -
CRP: -
D-dimer:
Troponin: 1.26 ng/L
BNP: 1929 pg/mL

Case 3,  
Zeng et al.6 

63, M - Shortness of breath 
and chest tightness 
after activity

Fever: 39.3 oC
HR: -
SBP: -
DBP: -
Spo2: 91

Sinus tachycardia 
and no ST-segment 
elevation

WBC: -
Lymphocyte: -
CRP: -
D-dimer: -
Troponin: 11.37 g/L
BNP: 22.600 pg/ mL

Case 4,  
Doyen et 
al.7

69, M Hypertension Cough,  
fever,  
dyspnea

Fever: 39.1 oC
HR: -
SBP: -
DBP: -
Spo2: 91

Inverted T waves in 
anterior leads

WBC: 15.400 g/L
Lymphocyte: 141.9×10⁹ per L
CRP: -
D-dimer: -
Troponin: 9002 ng/L
BNP: 22.600 pg/ mL

Case 5,  
Trogen et 
al.8

17, M Obesity,  
asthma,  
spondylolysis

fever and neck pain, 
diarrhea

Fever 103 °F
HR: 150 bpm
SBP: 79 mm Hg
DBP: 66 mm Hg
Spo2: 91

Sinus tachycardia and 
T-wave inversion par-
ticularly in the inferior 
leads

WBC: 15.4 g/dL
Lymphocyte: 0.9×103/µL
CRP: 167 mg/L
D-dimer: 1218 ng/mL
Troponin: 2.97 ng/ml
BNP: 2124 pg/mL

Case 6,  
Sardari et 
al.9 

31, M - Dyspnea on exertion 
and low-grade fever

Fever: 37.8 oC
HR: 70 bpm
SBP: 110 mm Hg
DBP: 70 mm Hg
Spo2: 98

Normal findings WBC: -
Lymphocyte: -
CRP: 105 mg/L
D-dimer: -
Troponin: 2.97 ng/ml
BNP: -

Case 7,  
Coyle et 
al.10 

57, M Hypertension Shortness of breath, 
fevers, cough, myalgia, 
decreased appetite, 
nausea and diarrhea

Fever: -
HR: -
SBP: -
DBP: -
Spo2: -

Sinus tachycardia  
without ST/T wave 
changes

WBC: -
Lymphocyte: Lymphopenia
CRP: Elevated
D-dimer: -
Troponin: Rapid rise
BNP: Rapid rise

Case 8,  
Beşler and 
Arslan11

20, M - Febrile sensation 
and chest pain

Fever: 39 oC
HR: 111bpm
SBP: 149 mm Hg
DBP: 63 mm Hg
Spo2: 97

- WBC: 6.74 × 109 per L
Lymphocyte: Lymphopenia
CRP: 0.0812 g/L
D-dimer: -
Troponin: 0.572 ng/mL
BNP: 127 ng/L

Case 9,  
Yuan et al.12

33, M Hypertension Chest pain,  
fever, and  
muscle ache.

Fever: 37.3 oC
HR: 121bpm
SBP: 115mm Hg
DBP: 79 mm Hg
Spo2: -

Ventricular tachycardia. WBC: -
Lymphocyte: -
CRP: -
D-dimer: -
Troponin: -
BNP: -

Case 10,  
Cizgici  
et al.13

78, M - Chest pain and 
shortness of breath.

Fever: 37.3 oC
HR: 150 bpm
SBP:  115 mm Hg
DBP: 79 mm Hg
Spo2: -

Atrial fibrillation with 
150 beats/minute and 
concave ST elevation 
except for aVR lead

WBC: Leukocytosis
Lymphocyte: Lymphopenia
CRP: 94.6 mg/L
D-dimer: -
Troponin: 998.1 ng/L
BNP: 127 ng/L

Case 11,  
Asif and 
Ali14

64, M Hypertension, 
hyperlipid-
emia

Dyspnea Fever: -
HR: 80 bpm
SBP: 85 mm Hg
DBP: 50 mm Hg
Spo2: 70

Non-specific T wave 
changes

WBC: Leukocytosis
Lymphocyte: Lymphopenia
CRP: 94.6 mg/L
D-dimer: -
Troponin:
0.17 ng/ml.
BNP: -
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Case, 
author

Age, sex Risk factors Presenting symptoms Admission 
findings

ECG findings Lab findings

Case 12,  
Asif and 
Ali14 

71, F Multiple  
myeloma

Fever, cough, and 
dyspnea

Fever: -
HR: 125 bpm
SBP: 70 mm Hg
DBP: 41 mm Hg
Spo2: 70

1 mm ST elevation 
in leads V2–V6 with 
associated Q waves in 
leads V4–V6

WBC: -
Lymphocyte: -
CRP: -
D-dimer: -
Troponin: 1.6 ng/ml
BNP: -

Case 13,  
Juusela  
et al.15

45, F
Preg-
nant (39 
weeks)

Obesity, 
gestational 
diabetic

Contractions and 
emesis

Fever: 99.6 oF
HR: 120 bpm
SBP: 183 mm Hg
DBP: 114 mm Hg
Spo2: 96

Nonspecific T-wave 
abnormalities

WBC: -
Lymphocyte: -
CRP: -
D-dimer: -
Troponin: 0.046 ng/mL
BNP: 114 pg/mL

Case 14, 
Juusela  
et al.15 

26, F
Preg-
nant (33 
weeks)

Obesity, 
polycystic  
ovary  
syndrome

Shortness of breath, 
dyspnea,

Fever: 99.6 oF
HR: 130 bpm
SBP: 110 mm Hg
DBP: 70 mm Hg
Spo2: 95

Supraventricular
tachycardia

WBC: -
Lymphocyte: -
CRP: 7.68 mg/dL
D-dimer: -
Troponin: 0.046 ng/mL,
BNP: <10 pg/mL,

Case 15, 
Pavon  
et al.16

64, M Pulmonary 
sarcoidosis 
and epilepsy

Chest pain and  
dyspnea.

Fever: 39.3°C
HR: -
SBP: -
DBP: -
SpO2: -

Unremarkable WBC: 18.7 gr/L
Lymphocyte: -
CRP: -
D-dimer: 1210 ng/ml
Troponin: 1843 ng/L
BNP: -

Case 16, 
Irabien- 
Ortiz et al.17 

59, F Hypertension, 
cervical 
degenerative 
arthropathy, 
chronic lum-
bar radiculop-
athy, 
erythema 
nodosum, 
migraine

Anginal chest pain 
in the absence of respi-
ratory symptoms.

Fever: 39.3°C
HR: -
SBP: 75 mm Hg
DBP: 53 mm Hg
Spo2: 96

Concave ST-segment 
elevation and PR-seg-
ment depression, as 
well
as low voltages

WBC: 14.17x 109/L
Lymphocyte: 2.59x109/L
CRP: -
D-dimer: 23.242 ng/mL
Troponin: Elevated
BNP: 4421 ng/L

Abbreviations: F; female, M; male, HR; heart rate, SBP; systolic blood pressure, DBP; diastolic blood pressure, WBC; white blood cell, CRP; c-reactive protein, BNP; brain natriuretic 
peptide.

TABLE 2. IMAGING FINDINGS, IN-HOSPITAL TREATMENT, AND COURSE OF ALL COVID-19 ACUTE MYOCARDITIS 
PATIENTS

Case, 
author

Echocardiographic 
findings

CMR imaging findings EMB 
findings

In-hospital treatment In-hospital 
course

Case 1,  
Inciardi  
et al.4 

Diffuse hypokinesia, 
with an estimated left 
ventricle ejection fraction 
of 40%

Diffuse biventricular hypokinesia, 
especially in the apical segments, and 
severe LV dysfunction

- Hydroxychloroquine (200 mg twice 
daily), lopinavir/ritonavir (2 tablets 
of 200/50 mg twice daily), and 
intravenous methylprednisolone (1 
mg/kg daily for), 50 mg of kanre-
none, 25 to 50 mg of furosemide, 
and 2.5 mg of bisoprolol

Cardiogenic 
shock, 
clinical 
follow-up

Case 2,  
Kim  
et al.5

Severe left ventricular 
systolic dysfunction

Diffuse high signal intensity in the 
left ventricle myocardium on T2 short 
inversion recovery image

- - Discharged

Case 3,  
Zeng  
et al.6 

An enlarged left ventricle 
(61 mm), diffuse myo-
cardial dyskinesia along 
with a low left ventricular 
ejection fraction of 32%

- - High-flow oxygen, lopinavir-ritona-
vir, interferon α-1b, methylprednis-
olone, immunoglobulin, piperacil-
lin-tazobactam, and continuous 
renal replacement therapy

Cardiogenic 
shock, 
exitus

Case 4,  
Doyen  
et al.7

Mild left ventricle hyper-
trophy, the left ventricu-
lar ejection fraction and 
wall motion were within 
normal limits

Subepicardial late gadolinium en-
hancement of the apex and inferolater-
al wall—suggestive of myocarditis

- Hydrocortisone, aspirin, 
fondaparinux

Acute 
respiratory 
distress 
syndrome, 
discharged

TABLE 1. (CONCLUSION)
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TABLE 2. (CONCLUSION)

Case, 
author

Echocardiographic 
findings

CMR imaging findings EMB 
findings

In-hospital treatment In-hospital 
course

Case 5,  
Trogen  
et al.8

Left ventricular ejection 
fraction qualitatively not-
ed to be mildly depressed 
without obvious intrac-
ardiac clots or pericardial 
effusion

Normal size left ventricle (LV) with 
mildly decreased systolic function 
(40%) and normal right ventricular 
(RV) size with mildly diminished 
systolic function (RVEF of 39%). There 
was an area of mid-wall late gado-
linium enhancement at the inferior 
LV–RV junction corresponding to an 
area of increased T2 signal, as well as 
an area of hypokinesia

- Hydroxychloroquine, piperacillin/
tazobactam, enoxaparin

Discharged

Case 6,  
Sardari  
et al.9 

Mild left ventricular 
dysfunction

Normal left ventricular size with a 
mildly reduced ejection fraction of 
50%. T2-weighted sequence with its 
post-analysis showed edema/inflam-
mation in the mid inferoseptal and 
inferior wall. Late gadolinium enhance-
ment showed subepicardial fibrosis in 
the mid inferior wall

- Bisoprolol and lisinopril Discharged

Case 7,  
Coyle  
et al.10 

Moderate diffuse hypoki-
nesia with relative apical 
sparing and a left ventric-
ular ejection fraction of 
35- 40%

Diffuse bi-ventricular and bi-atrial 
edema with a small area of late gado-
linium enhancement

- Hydroxychloroquine, azithromycin, 
ceftriaxone, methylprednisolone, 
colchicine

Discharged

Case 8,  
Beşler 
and 
Arslan11 

- Short tau inversion recovery (STIR) 
sequence revealed a subepicardial high 
signal intensity in the mid postero-
lateral wall of the left ventricle which 
suggests myocardial wall edema

- Hydroxychloroquine, azithromycin, 
ceftriaxone, tigecycline, favipiravir, 
colchicine

Discharged

Case 9,  
Yuan  
et al.12

- The signal of T2 weighted image in the 
apical region of the left ventricle was 
increased, which indicated the possi-
bility of myocardial cell edema.
Left ventricular systolic function was 
slightly decreased

- - -

Case 10,  
Cizgici  
et al.13

Not being able to per-
form echocardiography

Not being able to perform magnetic 
resonance imaging

- Furosemide, beta-blocker, and 
angiotensin-converting enzyme 
inhibitor was added to his Covid-19 
specific therapy.

-

Case 11,  
Asif and 
Ali14

Normal left ventricle 
ejection fraction of 70–
75% with no regional wall 
motion abnormalities

- - Aspirin 81 mg, clopidogrel 75 mg, 
heparin, azithromycin, hydroxychlo-
roquine, meropenem, tocilizumab, 
norepinephrine, phenylephrine, 
vasopressin, atracurium, propofol, 
fentanyl

Intubated

Case 12,  
Asif and 
Ali14 

Normal left ventricle 
ejection fraction of 
65–70% with no regional 
wall motion abnormal-
ities

- Aspirin 81 mg, clopidogrel 75 mg, 
heparin, azithromycin, cefepime, 
vancomycin, tocilizumab, norepi-
nephrine, phenylephrine, midazol-
am, and fentanyl

Intubated

Case 13,  
Juusela  
et al.15

Moderately reduced left 
ventricular ejection frac-
tion of 40% with global 
hypokinesia

- - IV methylprednisolone, hydroxy-
chloroquine, tocilizumab
.

Intubated, 
(a primary 
cesarean)

Case 14,  
Juusela  
et al.15

Moderately reduced 
left ventricular ejection 
fraction of 40-45% with 
global hypokinesia

- - Metoprolol Cesarean

Case 15,  
Pavon   

et al.16  

Moderately reduced 
left ventricular ejection 
fraction of 47%.

T2-mapping sequences showed 
myocardial edema and sub-epicardial 
late gadolinium enhancement in the 
anterior interventricular septum, in the 
inferior and inferolateral walls

- Piperacillin/tazobactam Discharged

Case 16,  
Irabien- 
Ortiz  
et al.17

Preserved left ventricular 
ejection fraction without 
segmental abnormalities, 
and moderate pericardial 
effusion with no clear 
signs of hemodynamic 
deterioration

- - Immunoglobulins (80 mg/d) meth-
ylprednisolone (500 mg/d), antiviral 
treatment consisting of interferon-B 
(0.25 mg/48 h) and ritonavir/lopina-
vir (400 mg/100 mg/12 h)

Cardiogenic 
shock

Abbreviations: CMR; cardiac magnetic resonance, EMB; endomyocardial biopsy
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amelioration using IV glucocorticoid and immunoglob-
ulin therapy. This finding appears as a clue highlight-
ing the cytokine storm due to inadequate host immune 
response, which might be the main pathophysiology 
of COVID-19-induced acute fulminant myocarditis.

Limitations in the diagnosis of COVID-19-re-
lated acute myocarditis
Acute viral infections are one of the most common 

etiologic factors of acute myocarditis. Following the 
COVID-19 pandemic, several cases of acute myocardi-
tis were reported worldwide, which were diagnosed 
with different modalities other than EMB. In our 
review, all of the published cases were mentioned in 
terms of clinical characteristics, imaging findings, and 
in-hospital course.

Troponin has been indicated as an independent 
predictor of mortality in hospitalized patients with 
COVID-1918,19. Since troponin has been defined as a 
noteworthy prognostic factor, the etiology of the 
higher levels of troponin gains clinical importance to 
regulate adequate medications. In COVID-19 patients 
who present with elevated troponin levels, it might be 
difficult to reach a definitive diagnosis of acute coro-
nary syndrome (ACS) or acute myocarditis because 
there are similarities among them in regard to the 
elevation of troponin levels and ECG changes. It is rea-
sonable not to perform CMR and MRI in most patients 
due to the contiguousness of COVID-19. On the other 
hand, underusing the aforementioned modalities in 
the differential diagnosis reveals a gap in the definite 
etiology of the myocardial injury. Thus, we may be 
underestimating the prevalence and importance of 

COVID-19-related acute myocarditis. Moreover, in 
severe patients, both ACS and acute myocarditis may 
present together because of the procoagulant and 
inflammatory nature of the COVID-19 infection.

CONCLUSION

Despite the COVID-19 pandemic worldwide, a lim-
ited number of cases has been shared in the current 
literature. There are a lot of difficulties for the differ-
ential diagnosis of acute myocarditis in the context 
of COVID-19, and information about COVID-19-re-
lated acute myocarditis remains unclear. Also, there 
is no consensus about the diagnostic and treatment 
algorithms in patients with COVID-19-induced acute 
myocarditis. Hence, further studies and case reports 
on COVID-19-associated acute myocarditis are needed 
to clarify an appropriate approach to these patients.
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RESUMO

INTRODUÇÃO: Na literatura atual, houve um aumento dos casos apresentados com doença coronavírus de 2019 (COVID-19) induzida 
por miocardite aguda. Nesta revisão baseada em casos, buscamos descrever as características clínicas, achados de imagem e curso 
hospitalar de miocardite aguda. Além disso, as limitações em relação ao diagnóstico de miocardite foram discutidas, uma vez que 
apenas casos de miocardite fulminante foram mencionados na literatura atual.

MÉTODOS: Fizemos uma revisão da literatura de todos os pacientes diagnosticados com miocardite aguda induzida por COVID-19 com 
a utilização das bases de dados PubMed, Embase e Cochrane.

RESULTADO: Dezesseis casos relatados estão relacionados com a miocardite aguda induzida pela COVID-19. Observamos que os achados 
de ECG na maioria dos pacientes com COVID-19 não eram específicos, incluindo elevação difusa do segmento ST, atraso não específico 
da condução intraventricular, taquicardia sinusal e ondas T invertidas em pistas anteriores. Os resultados ecocardiográficos de doentes 
com miocardite aguda COVID-19 variaram entre a fração de ejeção ventricular esquerda preservada (LVEF) sem anomalias segmentais 
e a LVEF reduzida com hipocinésia global. Curiosamente, alguns pacientes com COVID-19 induzidos à miocardite aguda fulminante 
eram sensíveis aos esteroides e tinham uma melhoria com glucocorticoides e terapia com imunoglobulina.

CONCLUSÃO: Apesar da pandemia de COVID-19 em todo o mundo, um número limitado de casos tem sido compartilhado na literatura 
atual. Há muitas dificuldades para o diagnóstico diferencial de miocardite aguda no contexto da COVID-19.

PALAVRAS-CHAVE: Infecções por coronavírus. Betacoronavírus. Miocardite. Cardiomiopatias.
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INTRODUCTION
During the period of the COVID-19 pandemic in 

Brasil, elective endoscopic examinations were sus-
pended temporarily, being carried out only in cases 
of urgency and emergency1. Although this is not a 
commonly executed examination in COVID-19 cases, 
it is prudent to adopt precautionary measures for all 
patients, assuming that there are infected individuals 
who are asymptomatic, particularly in services that 
treat many cases of the disease2.

The routes of Sars-Cov-2 transmission include con-
tact from person to person and contact with secretions 
or aerosols2. Endoscopic procedures expose profes-
sionals who are involved in all these contamination 
routes3. The World Health Organization (WHO)4 

defines digestive endoscopy as a procedure with a 
potential to generate aerosols.

Several recommendations for endoscopy services 
suggest the control of infection transmission by pre-
venting contact and cleaning up environments3,5,6. 
Thus, they propose, in addition to the screening of 
patients, the use of PPE and systematic disinfection 
of sites and surfaces. However, what happens during 
endoscopy is the protection of individuals present in 
the room, allowing the free dispersal of infectious 
material from the source (patient)3.7. Thus, there is 
some concern if we are really reducing the exposure of 
professionals and other patients at risk of contracting 
the infection. Studies show that viable virus particles 

SUMMARY

In the context of the COVID-19 pandemic, endoscopy services must adopt preventive measures to maintain proper functioning due to 
a high risk of disease contagion. Triage protocols before and after the procedure, personal protective equipment, and environmental 
contamination control are some of the endoscopy society’s recommendations. However, the risk of infection may remain high due to 
poor control over the source of contamination.

Using a combination of standardized supplies and accessories in a hospital, a ventilation mask adapted to be used in endoscopic pro-
cedures is proposed to reduce COVID-19 contamination.

KEYWORDS: Endoscopy. Endoscopy, Digestive System. Personal protective equipment. Respiratory protective devices. Coronavi-
rus infections.
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RESUMO
No contexto da pandemia de COVID-19, o serviço de endoscopia deve adotar ações preventivas para manter seu funcionamento devido 
ao grande risco de contágio da doença. Protocolos de triagem antes e após o procedimento, equipamentos de proteção individual e 
controle de contaminação do ambiente fazem parte das recomendações das sociedades de endoscopia. Entretanto, o risco de infecção 
pode permanecer alto devido ao pouco controle da fonte de disseminação de contaminantes. A partir da combinação de suprimentos 
e de acessórios padronizados em um hospital, uma máscara de ventilação adaptada para ser usada em procedimentos endoscópicos 
é proposta com a finalidade de reduzir a contaminação por COVID-19.
PALAVRAS-CHAVE: Endoscopia. Endoscopia do sistema digestório. Equipamento de proteção individual. Dispositivos de proteção respi-
ratória. Infecções por coronavírus.

aerosols are released in the environment is, especially 
during the passage of the device through the crico-
pharynx, when the reactivity of the airways can occur 
and, consequently, cough3. At that moment, infectious 
particles can be released up to 2 or 3 meters away, 
reaching the space where doctors and assistants are 
positioned3,9,10. Another consideration is the direction 
of the spray of infectious particles towards the endos-
copist due to the position of the patient, i.e., lateral 
decubitus with their face turned to the assistants. In 
addition, the mouthpiece and endoscopy device form a 
barrier to expiration; this increases the angle of aerosol 
dispersion and, similarly to what occurs in the pres-
ence of a tracheal tube and the hand of the doctor posi-
tioned opposite to the mouth of the patient, exhaled 
air spreads widely2. Thus, the use of masks and other 
barrier devices can reduce the distance of dispersion of 
infectious agents when worn by the patient11. A similar 
modified ventilation mask has already been proposed 
in another health service12. The great advantage of 
using this mask is that it requires existing and avail-
able material, in addition to its ease of use.

CONCLUSION

Although there are no scientific studies that con-
firm the effectiveness of this mask, we justify its use 
as a way to strengthen the protective barrier against 
COVID-19, in addition to other protective equipment 
already being used (impermeable aprons, goggles, 
among others).
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may remain present in the air for up to three hours, 
and on surfaces, for up to three days8. Reducing the 
load of infective material that is released in the envi-
ronment is, therefore, also a challenge.

METHODS

Assuming that any person can be infected, we 
propose a device to be used by the patient (blocking 
dispersing agents at the source). This device must, at 
the same time, act as a barrier, provide safe breath-
ing, and allow the completion of the examination. We 
adapted an endoscopy mask that covers the airways 
of the patient, allowing them to breathe, coupled to a 
membrane filter that allows the passage of the endo-
scope through it (Figure 1). This set could be used for 
other procedures, such as transesophageal echocar-
diography and endoscopic retrograde cholangiopan-
creatography (ERCP).

FIGURE 1

DISCUSSION
In order to carry out the endoscopy, the patient’s 

mask is removed to access the digestive tract. Simi-
larly to what happens during orotracheal intubation, 
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INTRODUCTION

In early December 2019, the first patient of the 
2019 novel coronavirus pneumonia emerged in the city 
of Wuhan, Hubei province, China1. The disease and the 
virus that causes it have been named as 2019 Novel 

coronavirus disease [COVID-19] and SARS-COV-2, 
respectively2. COVID-19 is transmitted by inhalation 
or contact with infected droplets and its incubation 
period ranges from 2 to 14 days1.

SUMMARY

OBJECTIVES: The 2019 Novel coronavirus disease puts a serious burden on the health system. Therefore, the detection of particularly serious 
patients at an early stage is extremely important in terms of controlling the outbreak and improving the prognosis. We investigated the 
role of inflammatory markers studied in patients suspected of COVID-19 at an emergency department in predicting PCR and CT results.

METHODS: This retrospective study was carried out with 133 patients who were admitted between 13 March and 1st April 2020 with 
suspicion of COVID-19. The patients were divided into four groups according to CT and RT-PCR results and evaluated.

RESULTS: Considering all patients, no specific findings were found in the hematological and biochemical values of patients in the labo-
ratory analyses. Although all of the results remained within the reference range, there was a significant difference in white blood cell, 
neutrophil, platelet, and lymphocyte values when the groups were compared [p = 0.000; p = 0.004; p = 0.022; p = 0.023].

CONCLUSION: Laboratory is not specific enough in the pre-diagnosis. In addition, this result does not alter with PCR or CT positivity. 
However, minimal changes observed in laboratory results may be partially guiding in patients in whom both PCR and CT are positive.

KEYWORDS: Coronavirus Infections/diagnosis. Laboratory Test. Diagnostic Imaging. Tomography, X-Ray Computed. Emergency Service, 
Hospital.
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[hematological, biochemical, and serological tests], 
RT-PCR assay of ONS swab samples, CT, and hospital-
ization requirements were recorded within the scope 
of the study.

The inclusion and exclusion criteria for the study 
are as follows.

• Inclusion criteria: Patients over 18 years old who 
underwent both chest CT imaging and RT-PCR 
test with ONS swab samples.

• Exclusion criteria: Patients under 18 years old 
and whose records could not be found were 
excluded from the study.

The patients were divided into four groups, based 
on the criteria described ahead, and examined.

• Group 1 [28 patients]: CT negative and 
RT-PCR negative;

• Group 2 [53 patients]: CT positive and 
RT-PCR negative;

• Group 3 [35 patients]: CT negative and 
RT-PCR positive;

• Group 4 [17 patients]: CT positive and 
RT-PCR positive.

In the study published by The Republic of Turkey 
Public Health Institution, patients over 50 were con-
sidered to be at high risk10. In our study, patients were 
examined in two groups, under 50 and over 50.

Chest CT protocol and image analysis
CT scans performed in the emergency room were 

included in this study and evaluated by our hospi-
tal’s radiologists. All images were obtained using a 
CT system [Toshiba Alexion 16 Multi-Slice, Japan] 
with patients in the supine position. The radiologists 
reported the chest CT as COVID-19 positive or negative.

RT-PCR assay protocol
After the samples were brought to the microbi-

ology laboratory, they were registered in the labo-
ratory operating system, and the ONS sample from 
the same patient were sequentially analyzed with the 
same PCR set-up. The isolation of all samples was 
carried out in a negative-pressure room in a class 2-a 
biosafety cabinet.

RNA isolation from ONS samples was performed 
with the EZ1 [Qiagen, Germany] device. Elution of 60 
µl of 400 µl sample was taken and used as a template 
in RT-PCR reaction.

For the RT-PCR study, a 10 µl master mix, 2 µl 
primer, and 8 µl RNA mixture were prepared per sam-
ple with genesis RT-PCR SARS-CoV-2 [Primer Design, 

Similar to other viral respiratory pathogens, 
COVID-19 presents in the majority of cases with a rap-
idly progressive course of fever, cough, and dyspnea3. 
Despite the use of optimal supportive interventions, 
the fatality rate among hospitalized patients is over 
10%4.

Important distinguishing factors of the disease are 
leukopenia and the rapid progression to acute respi-
ratory distress syndrome[ARDS]5. Because of this, it 
is extremely important to detect the infected person 
at an early stage and immediately isolate them from 
the healthy population6.

RealTime - Polymerase Chain Reaction [RT-PCR] is 
recommended to detect positive nucleic acid for SARS-
CoV-2 in sputum, Oro-Nasopharyngeal Swab [ONS], 
and secretions of the lower respiratory tract samples 
for the diagnosis of patients with suspected infection; 
however, the low sensitivity of RT-PCR implies that 
many COVID-19 patients may not be identified and 
receive appropriate treatment in time7. Nevertheless, 
chest computed tomography [CT] is relatively easy to 
use as a routine imaging tool for the diagnosis of pneu-
monia and a rapid method 19 to diagnose COVID-196. 
CT results are generally abnormal, even in those with-
out symptoms8. In addition, biomarkers such as white 
blood cell [WBC], neutrophil [NEU], lymphocyte [LYM], 
platelet [PLT], neutrophil/lymphocyte ratio [NLR], 
platelet/lymphocyte ratio [PLR] and C-reactive protein 
[CRP] have been suggested as useful determinants for 
the prognosis of patients with viral pneumonia9.

In this study, besides demonstrating the success 
of the laboratory and imaging methods in predicting 
the disease during the first application, we aimed to 
evaluate the diagnostic values of PCR and CT.

METHODS

This retrospective study was carried out among 133 
patients who were admitted to the Sakarya University 
Education and Research Hospital between 13 March 
and 1st April 2020 with suspicion of COVID-19. The 
study protocol was approved by the local ethics com-
mittee of the Sakarya University School of Medicine 
[IRB No:71522473/050.01.04/21].

Patients and Study design
The data required for this retrospective study were 

obtained from the medical records of the patients 
in the information system of our hospital. Demo-
graphic characteristics, complaints, laboratory results 
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UK] kit. The reaction was carried out with a total reac-
tion volume of 20 µl [Table-1].

At the end of the reaction, Cycle Threshold values 
were used as an approximate indicator of the number 
of copies of the SARS-CoV-2 RNA. A Cycle Threshold 
value of less than 45 was interpreted as positive for 
the SARS-CoV-2 RNA.

Statistical analysis
The SPSS software version 21.0 was used for 

statistical analyses. Mean values are specified for 
continuous variables that match the normal distri-
bution, while median values are specified for con-
tinuous variables that do not conform to the normal 
distribution. Statistical analysis of non-parametric 
continuous variables used Mann Whitney U and 
Kruskal Wallis tests, as well as the student t-test 
and one-way ANOVA in the analysis of parametric 
continuous variables. Post hoc analyses were con-
ducted according to Tamhane for non-parametric 
continuous variables that did not conform to the nor-
mal distribution, according to Tukey for parametric 
continuous variables that match the normal distri-
bution. Percentage values are given in the sharing 
of Nominal Categorical data, and statistical analyzes 
were made by the X2 test. All tests were done with a 
two-tailed significance of 5%. For each endpoint, the 
absolute and relative effects and their corresponding 
95% CIs were calculated as recommended by Altman 
and colleagues.

RESULTS

The general characteristics of the 133 patients 
included in the study are shown in Table 2. 78 [58,6%] 
of the patients were male. Among these parameters, 
no specific findings were detected from the hemato-
logical and biochemical values of the patients. The CRP 
median value was found to be high as 16mg/dl. In con-
trast, 52 [39,1%] of the patients had positive RT-PCR 
results and 88 [66,2%] had pathological findings on 
CT. Most of the patients admitted to the emergency 
department were hospitalized and treated [n: 114, 
85,7%].

The relationship between diagnostic parameters 
and age is shown in Table 3. We found that men are 
more affected than women, both under and over 50. A 
decrease in LYM and an increase in CRP values were 
observed in patients of 50 years, which was statis-
tically significant [p=0.018, p=0.003]. There was no 

relationship between age and PCR results. On the 
other hand, a significant difference was found in 
patients under 50 and over 50 in terms of CT find-
ings [p=0.002]. Hospitalization was statistically high 
in both groups [p=0.000].

The relationship between diagnostic parame-
ters and gender is shown in Table 4. We observed 
that PLT and CRP levels were increased with sta-
tistical significance in men [respectively; p=0.024, 
p=0.016]. There was no significant difference in terms 
of hospitalization.

The relationship between laboratory parame-
ters and the groups are shown in Table 5. When the 
groups were analyzed in terms of WBC, NEU, PLT, 
and LYM values, a significant difference was found 
between the groups [p=0.000; p=0.004; p=0.022; 
p=0.023, respectively]. It is also noteworthy that in 
Group 4, the median values of WBC, NEU, PLT, and 
LYM are lower than in the other groups and the CRP 
median value is higher. In the subgroup analysis, a 

TABLE 1. TIME AND TEMPERATURE VALUES OF 
COVID-19 REAL-TIME PCR ASSAY.

Cycles Temperature Time
Reverse transcription 55 °C 10 minutes
Enzyme activation 95 °C 2 minutes
X50 cycles Denaturation 95 °C 10 seconds

Annealing and extension 60 °C 60 seconds

TABLE 2. GENERAL CHARACTERISTICS OF PATIENTS.

n = 133
Age [Years; Mean [SD]] 49.50 [18.82]
Gender Female [%] 55 [41.4]

Male [%] 78 [58.6]
WBC[K/uL] 6.80 [5.2-8.4]
Neutrophil [K/uL] 4.30 [3.0-5.6]
Platelets [K/uL] 196.00 [160.00-246.50]
Lymphocytes [K/uL] 1.60 [1.10-2.15]
CRP[mg/L] 16.00 [5.00-46.00]
NLR 2.47 [1.71-3.54]
PLR 118.75 [83.86-162.67]
PCR Positive [%] 52 [39.1]

Negative [%] 81 [60.9]
CT Positive [%] 88 [66.2]

Negative [%] 45 [33.8] 
Hospitalization Discharge [%] 19 [14.3]

Hospitalize  [%] 114 [85.7]
Data are number [%] or a median, unless otherwise indicated. *The median values   
[25p-75p] were indicated because parameters did not fit the normal distribution.

WBC: White Blood Cell; CRP: C-Reaktive Protein; NLR: Neutrophil-Lymphocyte ratio; 
PLR: Platelet-Lymphocyte Ratio; PCR: Polymerase Chain Reaction; CT: Computed 
Tomography.
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TABLE 3. COMPARISON OF THE LABORATORY PARAMETERS, CT, PCR, AND HOSPITALIZATION BETWEEN PATIENTS 
UNDER 50 AND OVER 50 YEARS OLD.

Age < 50[min-max] Age ≥ 50[min-max] p
Gender Male n [%] 42 [31.6] 36 [27.1] 0.292

Female n [%] 27 [20.3] 28 [21.1]
WBC [K/uL] 7.09 [5.30-8.30] 6.65 [5.10-9.13] 0.864
Neutrophil [K/uL] 4.40 [3.00-5.50] 4.20 [2.96-6.58] 0.617
Platelets [K/uL] 196.00 [163.50-243.50] 195.00 [149.25-265.75] 0.836
Lymphocytes [K/uL] 1.70 [1.30-2.40] 1.50 [1.02-2.00] 0.018
CRP [mg/L] 10.00 [2.70-34.00] 19.50 [7.25-50.75] 0.003
NLR 2.30 [1.56-3.48] 2.70 [1.78-4.87] 0.617
PLR 118.75 [84.17-146.05] 117.20 [82.24-206.79] 0.836
CT Positive n [%] 37 [27.8] 51 [38.3] 0.002

Negative n [%] 32 [24.1] 13 [9.8]
PCR Positive n [%] 29 [21.8] 23 [17.3] 0.517

Negative n [%] 40 [30.1] 41 [30.8]
Hospitalization Discharge n [%] 17 [12.8] 2 [1.5] 0.000

Hospitalize n [%] 52 [39.1] 62 [46.6]

Data shown are number [%] or a median, unless otherwise indicated. *The median values [25p-75p] were indicated because parameters did not fit the normal distribution.

WBC: White Blood Cell; CRP: C-Reaktive Protein; NLR: Neutrophil-Lymphocyte ratio; PLR: Platelet-Lymphocyte Ratio; PCR: Polymerase Chain Reaction; CT: Computed Tomog-
raphy

TABLE 4. COMPARISON OF THE LABORATORY PARAMETERS, CT, PCR, AND HOSPITALIZATION BETWEEN MALE 
AND FEMALE PATIENTS.

Male[min-max] Female[min-max] p
Age [Years] 50.29 [18.50] 48.05 [17.24] 0.481
WBC [K/uL] 7.10 [5.25-8.85] 6.60 [5.10-8.10] 0.317
Neutrophil [K/uL] 4.50 [3.19-6.20] 4.00 [2.70-5.30] 0.165
Platelets [K/uL] 185.00 [160.75-226.50] 212.00 [158.00-277.00] 0.024
Lymphocytes [K/uL] 1.50 [1.10-2.10] 1.70 [1.10-2.30] 0.257
CRP [mg/L] 21.00 [6.38-59.75] 8.00 [3.00-24.00] 0.016
NLR 2.79 [1.95-4.23] 2.25 [164-3.22] 0.062
PLR 118.61 [82.65-154.86] 120.56 [84.38-167.33] 0.569
PCR Positive n [%] 31 [23.3] 21 [15.8] 0.856

Negative n [%] 47 [35.3] 34 [25.6]
CT Positive n [%] 52 [39.1] 36 [27.1] 0.884

Negative n [%] 26 [19.5] 19 [14.3]
Hospitalization Discharge n [%] 11 [8.3] 8 [6.0] 0.943

Hospitalize n [%] 67 [50.4] 47[35.3]

Data are number [%] or a median, unless otherwise indicated. *The median values   [25p-75p] were indicated because parameters did not fit the normal distribution.

WBC: White Blood Cell; CRP: C-Reaktive Protein; NLR: Neutrophil-Lymphocyte ratio; PLR: Platelet-Lymphocyte Ratio; PCR: Polymerase Chain Reaction; CT: Computed Tomog-
raphy.

statistically significant difference in WBC values was 
found between Group 1 and Group 4 and between 
Group 2 and Group 4 [p=0.017; p=0.005, respec-
tively]. When subgroup analysis was made in terms 
of NEU values, there was a statistically significant 
difference between Group 2 and Group 4 [p=0.004]. 
In the subgroup analysis of PLT values, a signifi-
cant difference was found only between Group 3 
and Group 4 [p=0.037]. When the median values of 

CRP were analyzed, they were found to be higher 
in Group 2 and Group 4 in patients with positive 
CT findings [Group 2, 19 mg/dl; Group 4, 18 mg/dl]. 
When evaluated in terms of Group 4, an increase in 
CRP and a decrease in other laboratory parameters 
were observed. The lowest median value in terms of 
CRP was seen in Group 3[5 mg/dl]. Despite all these 
results, we observed that all test values remained 
within the reference range.
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DISCUSSION

COVID-19 is a pandemic that puts a serious burden 
on the health system. Therefore, the detection of par-
ticularly serious patients at an early stage is extremely 
important in terms of controlling the outbreak and 
improving prognosis10. COVID-19 can affect all age 
groups. However, it is believed that the group that is 
mostly affected is middle-aged and older adults, and 
that the clinical presentation is more severe in the 
elderly5. Looking at the literature on this issue, the 
average age of the affected individuals reported was 
58 years in a Chinese-based publication, and 65.5 in a 
US-based study11,12. In our study, the average age was 
49.5 years. This may be because the population of our 
country is younger than the population of China and 
the USA.

COVID-19 infection can affect both women and 
men. However, its incidence and severity in men 
are higher than in women. This was the same with 
MERS-COV and SARS-COV infections, which are of 
the same family. When the publications on exposure 
rate of males are examined, it is seen that this rate 
is 66%, 68%, and 75%12-14 for MERS-COV and SARS-
COV, respectively. It is believed that this is due to 
the X chromosome and sex hormones that exist in 
females, which play an important role in women’s 
natural and adaptive immunity15. Indeed, our results 
support this data and the proportion of men in our 
study was 58.6%.

Laboratory markers for COVID-19 are not specific 
and their clinical benefit is limited. Doctors cannot 
rely on these laboratory markers to rule out or con-
firm the diagnosis while evaluating suspected cases. 
The most frequently reported laboratory abnormal-
ities in the literature are lymphocytopenia and an 
increase in CRP values14,16. Indeed, these laboratory 

abnormalities were also observed in SARS and MERS 
patients17-19. In our study, only an increase in CRP 
levels was detected from laboratory results, and this 
result supports the idea that laboratory markers are 
not specific for COVID-19. However, a different situa-
tion emerges when results are interpreted considering 
age and gender. In our results, which are compati-
ble with the literature, lymphocytopenia is seen in 
patients over the age of 50. On the other hand, when 
a comparison was made in terms of gender, it was 
observed that PLT, CRP, and NLR levels increased sig-
nificantly in men. All these results suggest that age 
and gender should be taken into consideration when 
evaluating laboratory results.

A definitive diagnosis of COVID-19 is made by 
detecting SARS-CoV-2 RNA by RT-PCR20. However, 
the accuracy and predictivity of SARS-CoV-2 tests have 
not been systematically evaluated. The sensitivity of 
tests also depends on a precise RT-PCR assay, the type 
of specimen obtained, the quality of the specimen, and 
the duration of the illness at the time of testing21. In 
two different studies evaluating PCR, positivity rates 
were reported as 35% and 59%6. In our study, we found 
39.1% of RT-PCR test positivity.

Compared to PCR, CT imaging may be a more 
reliable, practical, and fast method to diagnose and 
evaluate COVID-19, especially in epidemic regions, 
but availability, radiation, and cost cannot be ignored. 
In the literature, it is seen that nearly all COVID-19 
patients have different ground-glass opacities, retic-
ular interlobular septal thickening, multifocal pneu-
monia, and architectural distortion in a peripheral 
distribution6. Considering studies on CT positivity, 
in a meta-analysis of 2738 cases, the rate of COVID-19 
compatible cases was 89.76%, while in another study 
involving 1014 patients, this rate was 88%6,22. In our 

TABLE 5. COMPARISON OF LABORATORY PARAMETERS BETWEEN THE GROUPS.

Groups
n[%]

Group 1
[min-max]

Group 2
[min-max]

Group 3
[min-max]

Group 4
[min-max]

P

WBC [K/uL] 7.35 [6.17-9.17] 7.29 [5.45-9.1] 7.50 [5.5-8.45] 5.0 [4.4-6.7] 0.000

Neutrophil [K/uL] 4.70 [3.85-6.43] 5.07 [2.95-6.50] 4.70 [2.85-5.60] 3.30 [2.80-4.20] 0.004

Platelets [K/uL] 206.0 [190.0-266.5] 193.0 [158.0-266.5] 208.0 [195.0-260.5] 166.0 [144.0-212.0] 0.022

Lymphocytes [K/uL] 2.05 [1.45-2.57] 1.50 [1.10-2.10] 2.0 [1.15-2.65] 1.3 [1.01-1.80] 0.023

CRP [mg/L] 6.5 [2.0-29.75] 19.0 [8.0-71.5] 5.0 [1.0-18.5] 18.0 [6.0-49.0] 0.001
NLR 2.42 [1.53-4.32] 2.58 [1.96-4.84] 2.16 [1.31-3.34] 2.50 [1.69-3.46] 0.613

PLR 100.5 [82.50-134.1] 130.9 [85.9-205.7] 124.6[74.3-192.8] 120.6 [80.0-155.6] 0.430

Data are number [%] or a median, unless otherwise indicated. *The median values [25p-75p] were indicated because parameters did not fit the normal distribution

WBC: White Blood Cell; CRP: C-Reaktive Protein; NLR: Neutrophil-Lymphocyte ratio; PLR: Platelet-Lymphocyte Ratio.
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RESUMO

OBJETIVOS: A nova doença de coronavírus de 2019 coloca um fardo sério para o sistema de saúde. Portanto, a detecção de pacientes 
especialmente graves em um estágio inicial é extremamente importante em termos de controle do surto e melhoria do prognóstico. 
Investigamos o papel dos marcadores inflamatórios estudados em pacientes suspeitos de COVID-19 no pronto-socorro na previsão de 
resultados de PCR e CT.

MÉTODOS: Este estudo retrospectivo foi realizado entre 133 pacientes que foram admitidos entre 13 de março e 1o de abril de 2020 com 
suspeita de COVID-19. Os pacientes foram divididos em quatro grupos de acordo com os resultados da TC e RT-PCR e avaliados.

RESULTADOS: Considerando todos os pacientes, não foram encontrados achados específicos nos valores hematológicos e bioquímicos 
dos pacientes em análises laboratoriais. Embora todos os resultados tenham permanecido dentro do intervalo de referência, houve 
uma diferença significativa nos valores de glóbulos brancos, neutrófilos, plaquetas e linfócitos quando os grupos foram comparados [p 
= 0,000; p = 0,004; p = 0,022; p = 0,023].

CONCLUSÃO: O laboratório não é suficientemente específico no pré-diagnóstico. Além disso, este resultado não se altera com a positiv-
idade para PCR ou CT. No entanto, alterações mínimas observadas nos resultados laboratoriais podem ser parcialmente norteadoras 
em pacientes com PCR e CT positivos.

PALAVRAS-CHAVE: Infecções por Coronavirus/diagnóstico. Testes Laboratoriais. Diagnóstico por Imagem. Tomografia Computadorizada 
por Raios X. Serviço Hospitalar de Emergência.

study, the rate of CT-positive patients was found to 
be 66,2%, similar to the literature. The reason for this 
may be that the number of patients in our study was 
less than other studies, and there were not enough 
PCR kits in our hospital at the beginning. Available 
data suggest that CT imaging plays a critical role in 
the initial diagnosis.

For COVID-19 infection, no specific consensus has 
been reached regarding patient hospitalization or dis-
charge. Studies show that approximately 14% of those 
infected with COVID-19 have a serious illness, and 6% 
of them are critically ill, so 20% of all cases need to 
be hospitalized13. In our study, 85,7% of patients with 
suspected COVID-19 who attended the emergency 
service were hospitalized. COVID-19 guidelines were 
published by The Republic of Turkey Public Health 
Instutition23. In them, hospitalization is recommended 
for patients over the age of 50 and all age groups with 
positive CT findings. As a result, our hospitalization 
rate is high. Once COVID-19 is diagnosed, patients 
should be isolated from the community, so hospital-
ization may be increased to provide isolation.

In the absence of specific therapeutic drugs or vac-
cines for COVID-19, it is essential to detect the disease 
at an early stage, and immediately isolate the infected 
person from the healthy population24. Therefore, due 

to the low specificity of laboratory parameters and low 
positivity rates of RT-PCR tests, CT is needed regard-
less of the radiation load they create on patients. 
Indeed, in previous studies supporting this result, the 
relationship between CT and disease severity has been 
demonstrated25. Considering the comparison between 
groups in our study, it was revealed that CT was the 
diagnostic tool that contributed the most to diagnostic 
processes. In this study, the fact that inflammatory 
laboratory parameters, especially WBC, NEU, PLT, 
and LYM showed a significant correlation with the 
positivity of CT and PCR supports the idea that these 
should be used together.

CONCLUSIONS

Laboratory results are not specific enough in the 
pre-diagnosis. In addition, this result does not alter 
with PCR or CT positivity. However, minimal changes 
observed in laboratory results may be partially guiding 
in patients in whom both PCR and CT are positive.
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SUMMARY

INTRODUCTION: This study aims to evaluate changes in hematological parameters after the follow-up of patients who received treatment 
with favipiravir due to COVID-19 infections. 

METHODS: Sixty-two cases receiving favipiravir treatment for at least five days due to COVID-19 infection were evaluated retrospectively. 
Parameters including age, gender, nasopharyngeal swab positivity, and chronic diseases were analyzed. Hematologic parameters were 
analyzed before and after the treatment.

RESULTS: The mean age of the patients receiving treatment with favipiravir was 63.7±12.3 years. Nasopharyngeal swab positivity was 
detected in 67.7%. The most common comorbid conditions detected in patients were hypertension in 25 cases (40.3%) and diabetes 
in 16 cases (25.8%).  In the statistical analysis of the hematological parameters before and after treatment with favipiravir, WBC, 
PT-PTT-INR levels were found to be unaffected; the mean RBC was found to have decreased from 4.33 ± 0.58 M/uL to 4.16 ± 0.54 
M/uL (p:0.003); the median hemoglobin level was found to have decreased from 12.3 g/dl to 11.9 g/dl (p:0.041); the hematocrit level 
decreased from 38.1% ± 4.8 to 36.9% ± 4.2 (p:0.026); the median neutrophil count decreased from 4.57 K/uL to 3.85 K/uL (p:0.001); the 
mean lymphocyte count increased from 1.22 ± 0.53 K/uL to 1.84 ± 1.19 K/uL (p:0.000); and the mean platelet count increased from 244.1 
± 85.1 K/uL to 281.9 ± 103.3 K/uL (p:0.005).

CONCLUSION: We concluded that the pathological effect of treatment with favipiravir on the hematologic system was the suppression 
in the erythrocyte series, and there were no adverse effects in other hematologic parameters. 

KEYWORDS: Coronavirus Infections. Antiviral Agents. Blood. Blood Cells. Favipiravir.
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to have hematologic side effects were excluded from 
the study.

Hemogram measurement
Hematologic analysis of the patients was per-

formed by taking 24 parameters from the Cell Dyn 
3700 brand hemogram device (Abbott, USA). Two-ml 
blood samples were taken from each patient via veni-
puncture and delivered to the laboratory for study 
within 2 hours.

Sample collection and Nükleic Acid Isolation And 
Reverse Transcription Polymerase Chain Reaction 
(RT-PCR) Study

Bio-Speedy® Viral Nucleic Acid Isolation Kit (Bioek-
sen, Turkey) was used for total nucleic acid isolation 
from the specimens. Bio-Speedy® COVID-19 RT-qPCR 
Detection Kit (Bioeksen, Turkey) was used for the 
RT-PCR assays. The PCR amplification and evalua-
tion of the results were carried out according to the 
recommendations of the manufacturer.

Ethics: An ethics committee approval from Sakarya 
University Medical Faculty was provided for this study.

Statistical Analysis: Quantitative data were 
expressed as mean values ± SD, medians, and ranges. 
Qualitative data were expressed as numbers and per-
centages. The assumption of normality was tested 
by the Kolmogorov-Smirnov test. Paired Samples 
T-test and Wilcoxon Signed Rank tests were used 
when appropriate. A p-value of less than 0.05 was 
considered statistically significant. Analyses were 
performed by using Statistical Package for the Social 
Sciences version 20.0 (IBM SPSS Statistics; Armonk, 
NY, USA).

RESULTS

The mean age of the patients receiving favipira-
vir due to COVID-19 infections was 63.7±12.3 years, 
and 36 (58.1%) were male. Forty-five (72.6%) patients 
with mild or moderate illness were followed-up in 
the ward, while 17 (27.4%) patients with severe illness 
were followed-up in the intensive care unit. COVID-19 
RNA test was positive in a nasopharyngeal swab test 
in 42 (67.7%) patients. The most common comorbid 
conditions found in patients were hypertension in 25 
(40.3%), diabetes mellitus in 16 (25.8%), and smoking 
history in 8 (12.9%) patients. Thorax CT findings were 
detected in 58 patients as bilateral and in 4 as unilat-
eral involvement (Table 1, Figure 1).

In the statistical analysis of hematological 

INTRODUCTION

Sars-Corona Virus 2, (COVID-19) is a coronavirus 
that first appeared in China in December 2019, causing 
severe acute respiratory failure1,2. It has infected more 
than five million people as of May 2020. Worldwide, 
hydroxychloroquine, favipiravir, lopinavir, remide-
sivir, tocilizumab, and anakinra are the main drugs 
used for the treatment of COVID-19. Favipiravir is an 
antiviral drug developed against many RNA viruses 
(influenza, West Nile, yellow fever, flaviviruses, are-
naviruses, bunyaviruses, and alphaviruses), acting by 
inhibiting RNA-dependent RNA polymerase3,4. Yet, 
in 2020, China reported that Favipiravir is effective 
against COVID-195.

Drugs can cause abnormalities in the hematopoi-
etic system by affecting the leukocyte series, erythro-
cyte series, platelets, and the entire clotting system 
through various mechanisms6. We have relatively lit-
tle clinical experience with favipiravir in this regard. 
Physicians should be aware of the potential hema-
tologic complications due to the drugs used during 
the pandemic period. In animal studies related to 
treatment with favipiravir, its effect on various hema-
tological parameters was studied7-9. In the literature, 
there was no study published in English about the 
effect of favipiravir on the hematological system 
in humans.

In this study, we aimed to retrospectively investi-
gate the hematological parameters of patients receiv-
ing Favipiravir therapy, before and after the treatment.

METHODS

Sixty-two cases receiving favipiravir treatment for 
at least five days between March 25, 2020, and May 
5, 2020, due to COVID-19 infections were evaluated 
retrospectively. Age, gender, nasopharyngeal swab 
positivity, findings from computerized tomography 
(CT) of the thorax, chronic diseases, intensive care unit 
or service admission, and other demographic parame-
ters of the patients were analyzed. Patients with hema-
tological coagulation and hematologic parameters, 
such as white blood cell count (WBC), red blood cell 
count (RBC), hemoglobin (Hb), hematocrit (Htc), neu-
trophil, lymphocyte, platelet, prothrombin time (PT), 
partial thromboplastin time (PTT), and international 
normalized ratio (INR) before and after treatment, and 
those with an oncological disease, with a history of 
chemotherapy, receiving warfarin therapy or receiving 
medications simultaneously to favipiravir, or known 
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TABLE 1. THE BASELINE CHARACTERISTICS OF 
PATIENTS WHO USED FAVIPIRAVIR

Parameters Value
Age (Years) mean values ± SD
(min.-med.-max.)

63.7±12.3 (37.0 – 64.0 – 89.0)

Sex (F/M) (%) 26/36 (41.9/58.1)
Nasopharyngeal swab positivity 
(-/+) (%)

20/42 (32.3/67.7)

Number of intensive care unit 
patients

17 (%27.4)

Thorax CT Findings (bilater-
al-unilateral infiltration)

58 (%93.5)/ 4 (%6.5)

Comorbid Condition
Smoking
Hypertension
Diabetes Mellitus
Heart disease
COPD
Asthma

Frequency (%)
8 (12.9)
25 (40.3)
16 (25.8)
4 (6.5)
2 (3.2)
4 (6.5)

COPD: Chronic obstructive pulmonary disease

TABLE 2. COMPARISON OF THE HEMATOLOGICAL 
PARAMETERS OF PATIENTS BEFORE AND AFTER 
FAVIPIRAVIR TREATMENT

Param-
eters

Before favipiravir 
treatment
mean ± SD(min.-
med.-max.)

After favipiravir 
treatment
mean ± SD (min.-
med.-max.)

p

WBC 
(K/uL)

7.13 ± 3.27
(1.97 – 6.58 – 20.50)

6.59 ± 2.52
(0.67 – 6.58 – 20.50)

0.141*

RBC 
(M/uL)

4.33 ± 0.58
(3.01 – 4.34 – 5.48)

4.16 ± 0.54
(3.24 – 4.12 – 5.82)

0.003*

Hb  
(g/dl)

12.1 ± 1.6
(9.0 – 12.3 – 15.6)

11.8 ± 1.3
(9.2 – 11.9 – 14.5)

0.041**

Htc 
(%)

38.1 ± 4.8
(28.1 – 38.3 – 48.3)

36.9 ± 4.2
(28.1 – 37.0 – 46.1)

0.026*

Leu  
(K/uL)

1.22 ± 0.53
(0.35 – 1.23 – 3.05)

1.84 ± 1.19
(0.26 – 1.62 – 8.20)

0.000*

Neu  
(K/uL)

5.28 ± 2.98
(1.10 – 4.57 – 17.70)

4.21 ± 1.85
(1.62 – 3.85 – 10.10)

0.001**

Plt  
(K/uL)

244.1 ± 85.1
(81.0 – 230.0 – 460.0)

281.9 ± 103.3
(41.9 – 276.0 – 580.0)

0.005*

PT (se-
kond)

12.9 ± 1.3
(10.1 – 12.8 – 17.3)

12.9 ± 2.2
(10.3 – 12.5 – 25.8)

0.503**

PTT  
(sekond)

24.9 ± 2.7
(20.8 – 24.5 – 33.5)

25.9 ± 3.8
(18.7 – 25.3 – 41.6)

0.111*

INR 1.16 ± 0.15
(0.50 – 1.17 – 1.59)

1.15 ± 0.14
(0.70 – 1.14 – 1.61)

0.245**

* Paired Samples T-Test was used.** Wilcoxon Signed Rank Test was used.
White Cell Count (WBC): NV: 4.6-10.2 (K/uL), Lymphocyte Count (Leu): NV: 0.6-3.4 
(K/uL), Platelet Count (Plt): NV: 142-424 (K/uL), Neutrophil Count (Neu): 2-6.9 (K/
uL), Red Blood Cell ount (RBC): NV: 4-6.1 (M/uL), Hemoglobin (Hb): NV: 12.2-18.1 (g/
dl), Hematocrit (Htc): NV: 37.7-53.7 (%), Prothrombin time (PT): NV: 7-12.9 (sekond), 
Activated Partial Thromboplastin Time (aPTT): NV: 18.5-33.5 (sekond), International 
Normalized Ratio (INR): NV: 0.8-1.3

FIGURE 1. COMORBID CONDITIONS OF PATIENTS WHO USED FAVIPIRAVIR

parameters before and after favipiravir, WBC, pro-
thrombin time, activated partial thromboplastin time, 
and international normalized ratio (PT-PTT-INR) levels 
were found to be unaffected (p=0.141, 0.503, 0.111, 
0.245, respectively); while the mean RBC was found 
to be decreased from 4.33 ± 0.58 M/uL to 4.16 ± 0.54 
M/uL (p=0.003); the median Hb level was found to be 
decreased from 12.3 g/dl to 11.9 g/dl (p=0.041); Htc 
level was decreased from 38.1% ± 4.8 to 36.9% ± 4.2 
(p=0.026); the median neutrophil count was decreased 
from 4.57 K/uL to 3.85 K/uL (p=0.001); the mean lym-
phocyte count was found to be increased from 1.22 

± 0.53 K/uL to 1.84 ± 1.19 K/uL (p=0.000); the mean 
platelet count was found to be increased from 244.1 ± 
85.1 K/uL to 281.9 ± 103.3 K/uL (p=0.005) statistically 
(Table 2, Figure 2).
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FIGURE 2. COMPARISON OF THE STATISTICALLY SIGNIFICANT HEMATOLOGICAL PARAMETERS OF THE PATIENTS 
BEFORE AND AFTER FAVIPIRAVIR TREATMENT
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DISCUSSION

COVID-19 has caused a significant outbreak 
throughout the world and has challenged health care 
systems. Many pharmacological agents are used in its 
treatment, one of which is favipiravir5. Favipiravir was 
originally developed for influenza treatment, acting 
as a chain terminator at the point of binding of the 
viral RNA and reducing the viral load4. In addition to 
influenza, favipiravir has a wide spectrum of in-vitro 
anti-RNA virus activity and activities in deadly RNA 
viruses4,5,10.

Hematologic system side effects associated with 
various antivirals have been reported in the literature6. 
For instance, one study found that anemia was signifi-
cantly reduced after antiretroviral treatment, with-
out any significant changes in other elements of the 
series11. In a different article, ribavirin, which is used 
together with peginterferon for the treatment of hepa-
titis C, was associated with anemia12. In another work, 
pure red cell aplasia was reported due to lamivudine 
used for human immunodeficiency virus (HIV) treat-
ment and ribavirin used for hepatitis C treatment13,14. 
Another case report discusses thrombocytopenia 
development due to antiviral treatments for hepatitis 
C (daclatasvir and asunaprevir)15.

Adverse effects on hematopoietic tissues such as 
elongation in PT, decreased myelopoiesis, decrease 
in erythrocyte series (RBC, Hb, Htc), and decrease in 
lymphocytes have been reported in toxicity studies 
conducted with animal experiments after oral favi-
piravir administration16. In another study, thrombo-
cytopenia and coagulation parameters were found to 
be increased, although not significantly, as hemato-
logic side effects7,9. In one mice study, there were no 
significant statistical differences in favipiravir hemo-
gram parameters compared to the control group; but 
a decrease in the lymphocyte count and an increase 
in the neutrophil count were found in infected mice, 
compared to non-infected ones8. In another study, favi-
piravir was shown to prevent leukopenia and throm-
bocytopenia developed due to severe infection17.

There were no studies in the literature investigat-
ing hematological parameters related to favipiravir 

treatment in humans. According to the literature 
data, lymphocyte and platelet levels in severe COVID-
19 infections are lower than in mild COVID-19 infec-
tions and are indicated as a severity criterion for the 
disease18,19. Also, thrombocytopenia was shown to be 
associated with mortality in COVID-19 patients20. The 
results of our study showed that WBC, PT, PTT, and 
INR levels were unchanged after favipiravir use, RBC, 
Hb, htc, and neutrophil levels were decreased signifi-
cantly (P<0.05), while lymphocyte and platelet levels 
were increased significantly (P<0.05). Considering 
the tendency of increase of platelet and lymphocyte 
levels after favipiravir treatment, as detected in our 
results, and since those parameters were shown to be 
severity criteria and mortality indicators in the liter-
ature, it can be stated that treatment with favipiravir 
has a positive effect on the hematologic parameters 
in COVID-19 patients.

According to our findings, suppression of the eryth-
rocyte series was observed in the bone marrow with 
the use of favipiravir. Therefore, regular hemogram 
follow-up is required in patients using this medication. 
However, the positive effect of favipiravir on lympho-
cytes, neutrophils, and platelets should not be ignored.

LIMITATIONS: The low number of cases included 
in the study, its single-centered nature, and the short 
follow-up period can be considered limitations.

CONCLUSION

Favipiravir therapy used in the treatment of 
COVID-19 showed suppression of the erythrocyte 
series and a tendency to increase platelets. A ther-
apeutic effect was observed on thrombocytopenia 
and lymphopenia, which are considered severity 
criteria and mortality predictor factors for this 
disease. Also, due to the limited information about 
treatment with favipiravir in COVID-19 patients, 
we believe that our findings will contribute signifi-
cantly to the literature.

Author’s Contribution
The authors contributed equally to the work.

RESUMO

INTRODUÇÃO: Este estudo tem como objetivo avaliar as alterações nos parâmetros hematológicos após o acompanhamento de pacientes 
que receberam tratamento com favipiravir devido à infecção por Covid-19.

MÉTODOS: Sessenta e dois casos em tratamento com favipiravir por pelo menos cinco dias devido à infecção por Covid-19 foram ava-
liados retrospectivamente. Parâmetros como idade, sexo, positividade do swab nasofaríngeo e doenças crônicas foram analisados. Os 
parâmetros hematológicos foram analisados   antes e após o tratamento.
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SUMMARY

OBJECTIVE: Coronavirus disease 2019 (COVID-19) is an emerging health threat caused by a novel coronavirus named severe acute 
respiratory syndrome coronavirus 2 (SARS-COV-2). Previous studies have noted hypertension is associated with increased mortality 
due to COVID-19; however, it is not clear whether the increased risk is due to hypertension itself or antihypertensive agents. We aimed 
to evaluate the impact of antihypertensive agents on the clinical outcomes of hypertensive patients with COVID-19.

METHODS: Our study included 169 consecutive hypertensive patients hospitalized due to COVID-19 between March 20 and April 10, 
2020. The demographic characteristics, clinical data, and type of antihypertensive agents being used were reviewed.

RESULTS: The mean age of patients was 65.8±11.7 years.30 patients(17.7%) died during hospitalization. A total of 142 patients(84%) were 
using angiotensin-converting enzyme inhibitors (ACEIs) or angiotensin II receptor blockers (ARBs), 91 (53.8%) were using diuretics, 
69 (40.8%) were using calcium channel blockers (CCBs), 66 (39.1%) were using beta-blockers, 12 (7.1%) were using alpha-blockers, 
and 5 (2.9%) were using mineralocorticoid receptor antagonists (MRAs). There was no significant difference between survivors and 
non-survivors based on the type of antihypertensive agents being used. Binary logistic regression analysis showed that the type of 
the antihypertensive agent being used had no effect on mortality [OR=0.527 (0.130-2.138), p=0.370 for ACEIs/ARBs; OR=0.731 (0.296-
1.808), p=0.498 for CCBs; OR=0.673 (0.254-1.782), p=0.425 for diuretics; OR=1.846 (0.688-4.950), p=0.223 for beta-blockers; OR=0.389 
(0.089-1.695), p=0.208 for alpha-blockers; and OR=1.372 (0.107-17.639), p=0.808 for MRAs].

CONCLUSION: The type of antihypertensive agent being used had no effect on the clinical course and mortality in hypertensive patients 
with COVID-19. The use of these agents should be maintained for the treatment of hypertension during hospitalization.

KEYWORDS: Coronavirus Infections. Antihypertensive Agents. Hypertension. Hospital Mortality.
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(FiO2) <300 mmHg were admitted to intensive care 
unit (ICU).

Statistical analysis
Descriptive analyses of the variables were expressed 

as mean±SD in normal distributions, and parameters 
with abnormal distribution were expressed as medi-
ans of the 25th–75th percentile. Categorical data were 
expressed as proportions. The chi-square and the Stu-
dent’s t-test were used for categorical and continuous 
variables, respectively. Fisher’s exact test was applied 
to analyze small samples. For continuous variables, 
differences between the two groups were evaluated 
using the Student’s t-test when data were normally 
distributed and the Mann–Whitney U test when the 
assumption of normality was not met. Binary logistic 
regression analysis was performed to determine inde-
pendent factors associated with mortality. A p-value of 
less than 0.05 was considered statistically significant. 
Statistical analyses were performed using statistical 
software (SPSS 20.0, Chicago, IL, USA).

RESULTS

535 adult patients were hospitalized in the Sakarya 
University Education and Research Hospital with 
COVID-19 between March 20 and April 10, 2020. 
From these, we included 169 patients with a history 
of hypertension. The mean age of the patients was 
65.8±11.7 years (range 37-96), and 90 of the patients 
were female (53.3%). 30 patients (17.7%) died during 
hospitalization and 45 (26.6%) required ICU inter-
vention. 139 patients were discharged from hospital 
uneventfully. 59 of the patients (34.9%) had coexisting 
diabetes mellitus, 28 (16.6%) had hyperlipidemia, 25 
(14.8%) had coronary artery disease, 18 (10.7%) had 
chronic obstructive pulmonary disease, 9 (5.3%) had 
cerebrovascular disease, 8 (4.7%) had chronic renal dis-
ease, 6 (3.6%) had congestive heart failure, 5 (2.9%) had 
malignities and 2 (1.2%) had peripheral artery disease. 
142 of the patients (84%) were using ACEIs or ARBs, 91 
(53.8%) were using diuretics, 69 (40.8%) were using cal-
cium channel blockers (CCBs), 66 (39.1%) were using 
beta-blockers, 12 (7.1%) were using alpha-blockers 
and 5 (2.9%) were using mineralocorticoid receptor 
antagonists (MRAs) for the treatment of hyperten-
sion. The majority of the patients (131 [77.5%]) were 
using a combination of two or more antihypertensive 
agents (table 1). When we compared the type of anti-
hypertensive agents being used between surviving 

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is an emerg-
ing health threat caused by a novel coronavirus 
named severe acute respiratory syndrome coronavi-
rus 2 (SARS-COV-2). Previous studies have noted that 
hypertension is associated with an increased risk of 
mortality due to COVID-19; however, it is not clear 
whether the increased risk is due to hypertension 
itself or the antihypertensive agents being used1. 
Angiotensin-converting enzyme inhibitors (ACEIs) and 
angiotensin II receptor blockers (ARBs) are the most 
important and widely used antihypertensive agents, 
they act by inhibiting the renin-angiotensin-aldosteron 
system (RAAS). It is known that coronavirus binds to 
the angiotensin-converting enzyme-2 (ACE-2) recep-
tor, and there are controversial results in terms of 
the effects of ACEIs on the course of the disease2-4. 
However, the effect of other types of antihypertensive 
agents on this disease has not been elucidated yet. 
In our study, we aimed to investigate the association 
of antihypertensive agents and clinical outcomes of 
patients with hypertension and COVID-19.

METHODS

Our present study included 169 consecutive 
patients with a history of hypertension whose lab-
oratory results confirmed COVID-19 and who were 
hospitalized in the Sakarya Education and Research 
Hospital between March 20 and April 10, 2020. All 
patients were diagnosed with COVID-19 according 
to World Health Organization interim guidance5. 
The demographic characteristics, clinical data, and 
type of antihypertensive agents used were recorded. 
We excluded patients under 18 years old and hyper-
tensive patients without any medication. The ethics 
approval was obtained from the local ethics commit-
tee. Only cases confirmed by laboratory tests were 
considered positive based on a real-time reverse tran-
scriptase-polymerase chain reaction assay of a spec-
imen obtained from a naso- or oropharyngeal swab 
and were included in this study. To identify SARS-
COV-2 infection, swab specimens were collected 
from all patients at admission and during hospital-
ization. The antihypertensive agents used by patients 
were continued during hospitalization unless con-
traindicated. Patients with respiratory distress (>30 
breaths/min), oxygen saturation <90 at rest, under 
nasal oxygenation with 5-6 liters/min, arterial partial 
pressure of oxygen (PaO2)/fraction of inspired oxygen 
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and non-surviving patients, there was no difference 
between the groups (Table 1). We also compared the 
type of antihypertensive agents between the patients 
with or without ICU requirement, there was no signif-
icant difference between the groups (Table 2). Binary 
logistic regression analysis was performed to identify 
independent factors associated with mortality due 
to COVID-19 in hypertensive patients. Age, gender, 
diabetes mellitus, coronary artery disease, chronic 
pulmonary disease, hyperlipidemia, and the type of 
antihypertensive agents being used were included in 
the equation. Age was found to be the only predictor 
for mortality (odds ratio=1.089, 95% confidence inter-
val=1.038-1.142, p<0.001). The type of antihyperten-
sive agent used had no effect on mortality [OR=0.527 
(0.130-2.138), p=0.370 for ACEIs/ARBs; OR=0.731 
(0.296-1.808), p=0.498 for CCBs; OR=0.673 (0.254-
1.782), p=0.425 for diuretics; OR=1.846 (0.688-4.950), 
p=0.223 for beta-blockers; OR=0.389 (0.089-1.695), 
p=0.208 for alpha-blockers; and OR=1.372 (0.107-
17.639), p=0.808 for MRAs] (Table 3).

DISCUSSION

Hypertension is one of the most frequent comor-
bidities among patients hospitalized for COVID-196,7. 
Several vascular abnormalities including widespread 

microthrombotic and macrothrombotic events were 
frequently observed in critically ill patients with 
COVID-19. Potential microvascular complications 
caused by chronic hypertension may predispose 
these vascular events and worsen the prognosis and 
outcomes of the disease. Recent studies have claimed 
that hypertension is a clinically important risk factor 
for severe illness and mortality in COVID-19, but it 
is difficult to state that1,6. It is not clear whether the 
increased risk is due to hypertension itself or antihy-
pertensive agents used. Although there are conflicting 
results with ACEIs and ARBs, other antihypertensive 
agents have not been fully evaluated for the treatment 
of hypertensive patients with COVID-198-10.

The prevalence of hypertension in Turkey is 
approximately 27.5%11. In our study, the incidence 
of hypertension was 29.9% in hospitalized patients 
due to COVID-19. Recent reports showed that hyper-
tension is associated with poor outcomes in patients 
with COVID-19; however, it was also reported that 
hypertension was not more common in those than in 
the general population7,12. These reports do not reveal 
the mechanism of this increased risk, i.e., whether 
it is due to hypertension itself or the antihyperten-
sive agent used. SARS-COV-2 binds to their target 
cells through ACE-2, which is expressed by epithe-
lial cells of the lung, kidney, intestine, and vessels13. 

TABLE 1. DEMOGRAPHIC AND CLINICAL FEATURES OF HYPERTENSIVE PATIENTS WITH COVID-19.

Study population All patients (n=169) Non-survivors (n=30) Survivors (n=139) p
Age (mean±SD) 65.8±11.7 73.2±10.5 64.2±11.4 <0.001
Female gender (n, %) 90 (53.3) 15 (50) 75 (54) 0.694
Comorbidities 
   Diabetes mellitus (n, %) 59 (34.9) 13 (43.3) 46 (33.1) 0.286
   Hyperlipidemia (n, %) 28 (16.6) 7 (23.3) 21 (15.1) 0.272
   Coronary artery disease (n, %) 25 (14.8) 8 (26.7) 17 (12.2) 0.043
   Chronic pulmonary disease (n, %) 18 (10.7) 4 (13.3) 14 (10.1) 0.599
   Cerebrovascular disease (n, %) 9 (5.3) 3 (10) 6 (4.3) 0.209
   Chronic renal disease (n, %) 8 (4.7) 3 (10) 5 (3.6) 0.151
   Congestive heart failure (n, %) 6 (3.6) 2 (6.7) 4 (2.9) 0.309
   Malignities (n, %) 5 (2.9) 3 (10) 2 (1.4) 0.040
   Peripheral artery disease (n, %) 2 (1.2) 2 (6.7) 0 (0) 0.031
Antihypertensive agents
   ACEIs/ARBs (n, %) 142 (84) 26 (86.7) 116 (83.5) 0.663
   CCBs (n, %) 69 (40.8) 14 (46.7) 55 (39.6) 0.473
   Diuretics (n, %) 91 (53.8) 19 (63.3) 72 (51.8) 0.250
   Beta blockers (n, %) 66 (39.1) 9 (30) 57 (41) 0.262
   Alpha blockers (n, %) 12 (7.1) 4 (13.3) 8 (5.8) 0.143
   MRAs (n, %) 5 (2.9) 1 (3.3) 4 (2.9) 0.894
   Combination therapy (n, %) 131 (77.5) 26 (86.7) 105 (75.5) 0.186

ACEIs: angiotensin-converting enzyme inhibitors, ARBs: angiotensin II receptor blockers, CCBs: calcium channel blockers, MRAs: mineralocorticoid receptor antagonists.
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The expression of ACE-2 is substantially increased in 
patients treated with ACEIs and ARBs. The increased 
expression of ACE-2 may facilitate infection by COVID-
19, therefore, it is hypothesized that hypertension 
treatment with ACE-2-stimulating drugs increases 
the risk of developing severe and fatal COVID-1914. 
On the contrary, Zhang et al.4 showed that inpatient 
use of ACEIs orARBs was associated with a lower risk 
of all-cause mortality compared with ACEI or ARBs 
non-users among hospitalized COVID-19 patients with 
hypertension. It has been hypothesized that excessive 
activation of RAAS might contribute to the progres-
sion of acute respiratory distress syndrome (ARDS) 
in patients with COVID-19 by promoting increased 
inflammatory response and cytokine storm15. RAAS 
inhibition could mitigate this effect by interfering with 
the negative effects of angiotensin II on ACE-2 down-
regulation in infected patients. RAAS inhibitors such 
as ACEIs or ARBs could have a favourable impact on 
clinical outcomes.

Solaimanzadeh16 reported that dihydropyridine 
CCBs such as nifedipine and amlodipine is asso-
ciated with significantly improved mortality in 
elderly patients hospitalized for COVID-19. They also 
revealed that CCBs are associated with a significantly 
decreased risk for intubation and mechanical ventila-
tion16. Previous studies revealed that nifedipine and 
amlodipine were found to increase pulmonary vasodi-
latation without decreasing arterial oxygenation in the 
treatment of pulmonary hypertension17,18. Amlodipine 
was also found to be an effective pulmonary vasodi-
lator agent in pulmonary hypertension secondary to 
chronic obstructive pulmonary disease19. Nifedipine 
was shown to reduce pulmonary vascular resistance 
and increase oxygen delivery both at rest and during 
exercise even in patients with normal pulmonary 

artery pressures20. Based on these results, they sug-
gested that CCBs may be used as a first-line treatment 
in hospitalized patients with COVID-19.

Since all research on COVID-19 and antihyper-
tensive treatment is especially focused on ACEIs 
and ARBs, there are not enough publications in the 
literature about other widely used antihypertensive 
agents such as beta-blockers, alpha-blockers, MRAs, 
and diuretics. In our study, we did not observe any 
effect of these antihypertensive agents on the clinical 
outcomes and in-hospital mortality.

Several reports revealed that ARDS in COVID-19 
was associated with a strong interaction between 
SARS-CoV-2 and the ACE-2 receptor21,22. Therefore, 
an increase in expression of ACE-2 receptors attached 
to the lung endothelium could facilitate the entrance 
of SARS-CoV-2 into pulmonary cells and the progres-
sion of ARDS. Although attached ACE-2 may allow 
SARS-CoV-2 to enter cells, its free circulating forms 
may inactivate SARS-CoV-2 by stopping coupling to 
membrane ACE-2 receptors. Spironolactone, which 
is the main representative of mineralocorticoid recep-
tor antagonists, has been reported to increase ACE-2 
expression in plasma23. In contrast, it has been shown 
that ACEIs or ARBs have no effect on the plasma 
ACE-2 activity24. Additionally, spironolactone does 
not act in pulmonary RAAS, so it could reduce ACE-2 
expression on lung-cell surfaces.

In conclusion, based on the results of this current 
study, the type of antihypertensive agent used had no 
effect on the clinical course and mortality of hyperten-
sive patients with COVID-19. The use of these agents 

TABLE 2. TYPE OF ANTIHYPERTENSIVE AGENTS USED 
IN PATIENTS WITH OR WITHOUT INTENSIVE CARE 
INTERVENTION.

With ICU 
intervention 
(n=45)

No ICU 
intervention 
(n=124) 

P 

ACEIs/ARBs (n,%) 38 (84.4) 104 (83.9) 0.928
CCBs (n,%) 17 (37.8) 52 (41.9) 0.627
Diuretics (n,%) 26 (57.8) 65 (52.4) 0.537
Beta blockers (n,%) 15 (33.3) 51 (41.1) 0.359
Alpha blockers (n,%) 5 (11.1) 7 (5.6) 0.221
MRAs (n,%) 1 (2.2) 4 (3.2) 0.598
Combination therapy (n,%) 34 (75.6) 97 (78.2) 0.713

ACEIs: angiotensin-converting enzyme inhibitors, ARBs: angiotensin II receptor block-
ers, CCBs: calcium channel blockers, MRAs: mineralocorticoid receptor antagonists.

TABLE 3. INDEPENDENT FACTORS ASSOCIATED WITH 
IN-HOSPITAL MORTALITY USING BINARY LOGISTIC 
REGRESSION ANALYSIS.

Variables Exp (B)
Odds ratio

95% confidence 
interval

P

Age, years 1.089 1.038-1.142 <0.001
Female gender 0.834 0.334-2.085 0.698
Diabetes mellitus 0.622 0.242-1.599 0.324
Coronary artery disease 0.581 0.173-1.954 0.380
Chronic pulmonary disease 1.045 0.274-3.990 0.948
Hyperlipidemia 0.525 0.154-1.785 0.302
ACEIs/ARBs 0.527 0.130-2.138 0.370
CCBs 0.731 0.296-1.808 0.498
Diuretics 0.673 0.254-1.782 0.425
Beta blockers 1.846 0.688-4.950 0.223
Alpha blockers 0.389 0.089-1.695 0.208
MRAs 1.372 0.107-17.639 0.808

ACEIs: angiotensin-converting enzyme inhibitors, ARBs: angiotensin II receptor block-
ers, CCBs: calcium channel blockers, MRAs: mineralocorticoid receptor antagonists.
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should be maintained for the treatment of hyperten-
sion during hospitalization. Further larger studies are 
needed to examine the role of these agents and their 
influence on the course of COVID-19.

Our study has some limitations. Firstly, this study 
was conducted in a single center, the study sam-
ple-size was modest and included 169 hypertensive 
patients. Secondly, due to the retrospective nature of 
this study, some parameters were not available in all 
patients, such as smoking habits.
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RESUMO

OBJETIVO: A doença de coronavírus 2019 (COVID-19) é uma ameaça emergente à saúde causada por um novo coronavírus denominado 
síndrome respiratória aguda grave coronavírus 2 (Sars-COV-2). Estudos anteriores observaram que a hipertensão está associada a um 
aumento da mortalidade devido ao COVID-19, no entanto, não está claro se o aumento do risco pertence à própria hipertensão ou a 
agentes anti-hipertensivos. Nosso objetivo foi avaliar o impacto de agentes anti-hipertensivos nos resultados clínicos em pacientes 
hipertensos com COVID-19.

MÉTODOS: Nosso estudo incluiu 169 hipertensos consecutivos internados por COVID-19 entre 20 de março e 10 de abril de 2020. As 
características demográficas, dados clínicos e o tipo de anti-hipertensivos em uso foram revistos.

RESULTADOS: A idade média dos pacientes foi de 65,8±11,7 anos. Trinta pacientes (17,7%) faleceram durante a internação. Cento e 
quarenta e dois pacientes (84%) usavam inibidores da enzima de conversão da angiotensina (ACEIs) ou bloqueadores dos receptores da 
angiotensina II (ARBs), 91 (53,8%) usavam diuréticos, 69 (40,8%) usavam bloqueadores dos canais de cálcio (CCBs), 66 (39,1%) usavam 
betabloqueadores, 12 (7,1%) usavam bloqueadores alpha e cinco (2,9%) usavam antagonistas dos receptores de mineralocorticoides 
(MRAs). Não houve diferença significativa entre sobreviventes e não sobreviventes com base no tipo de agentes anti-hipertensivos em 
uso. A análise de regressão logística binária mostrou que o tipo de agente anti-hipertensivo utilizado não teve efeito na mortalidade 
(OR=0,527 (0,130-2,138), p=0,370 para ACEIs/ARB; OR=0,731 (0,296-1,808), p=0,498 para CCBs; OR=0,673 (0,254-1,782), p=0,425 para 
diuréticos; OR=1,846 (0,688-4,950), p=0,223 para bloqueadores beta; OR=0,389 (0,089-1,695), p=0,208 para bloqueadores alpha e 
OR=1,372 (0,107-17,639), p=0,808 para MRAs).

CONCLUSÃO: O tipo de agente anti-hipertensivo utilizado não teve efeito no curso clínico e na mortalidade em pacientes hipertensos 
com COVID-19. O uso desses agentes deve ser mantido no tratamento da hipertensão durante a hospitalização.

PALAVRAS-CHAVE: Infecções por coronavírus. Anti-hipertensivos. Hipertensão. Mortalidade hospitalar.
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SUMMARY

BACKGROUND: Coronavirus Disease 2019 is an acute inflammatory respiratory disease. It causes many changes in hemogram param-
eters. Low albumin levels are associated with mortality risk in hospitalized patients. The aim of the present study is to reveal the place 
of neutrophil count to albumin ratio in predicting mortality in patients with COVID-19.

METHODS: 144 patients, 65 females and 79 males, were included in the study. Patients were divided into 2 groups. Group 1 was the 
non-severe group (n:85), and Group 2 was severe (n:59). Demographic data, neutrophil, lymphocyte and platelet counts, albumin and 
C-reactive protein (CRP) levels were recorded. Neutrophil count to albumin ratio (NAR) was calculated by dividing the absolute neutrophil 
counts by the albumin levels. The NAR and levels of the two groups were then compared.

RESULTS: There were no significant differences in gender and platelet count (201 vs. 211 K/mL) between the groups (p>0,05). Ages (62.0 
± 14.3 vs 68.6 ± 12.2 years), albumin (33.1 vs 29.9 gr/L), CRP (33 vs 113 mg/l), neutrophil count (4 vs 7.24 K/mL), WBC counts (6.70 
vs 8.50 K/mL), NAR values (113.5 vs 267.2) and number of Death (5 vs 33) were found to be statistically higher (p <0.001) in Group 2 
than in Group 1. The NAR value of 201.5 showed mortality in all patients with COVID-19 to have 71.1% sensitivity and 71.7% specificity 
(AUC:0.736, 95% CI: 0.641-0.832, p<0.001)

CONCLUSION: The present study showed that NAR levels can be a cheap and simple marker for predicting mortality in patients with 
COVID-19.
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old were analyzed retrospectively. The patients were 
divided into two groups based on the severity of the 
disease. Thus, there was a non-critical group (consist-
ing of 85 patients) and a critical group (consisting of 
59 patients). critical illnesses include patients with 
respiratory failure, shock, or multiorgan dysfunction. 
The white blood cell (WBC) count, neutrophil, lympho-
cyte count, platelet, and albumin values of all patients 
were recorded, and the NAR (neutrophil count/albu-
min) values were calculated.

Hemogram results and biochemical results at 
the time of diagnosis were measured. Hematological 
parameters were analyzed using a hematology ana-
lyzer (Abbott CELL DYN 3700 System, Ramsey, Min-
nesota 55303, USA) within 30 minutes. The reports 
from the thoracic computed tomographies were 
obtained from a data management system. Serum 
urea, creatinine, aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), and albumin were 
analyzed using the kinetic alkaline picrate method 
with the Architect C 16000 (Abbott) device at the bio-
chemistry laboratory of the hospital.

This study was approved by the local ethics com-
mittee and performed in accordance with the Helsinki 
Declaration (18.04.2019-71522473/050.01.04/55).

Statistical Analysis
Data analysis was performed by using SPSS-22 

for Windows (Statistical Package for Social Science, 
SPSS Inc. Chicago IL, USA®Z). The variables were 
investigated using visual (histograms, probability 
plot) and analytical methods (Kolmogorov-Smirnov/
Shapiro-Wilk’s test) to determine whether or not they 
are normally distributed. We performed analyses to 
describe and summarize the distributions of variables. 
The continuous variables were expressed as mean and 
standard deviation or as median and interquartile 
range, depending on the normality of their distribu-
tion. Categorical variables were interpreted by fre-
quency tables. The Mann–Whitney U test was used to 
compare the variables that were not normally distrib-
uted. On the other hand, the Student’s t-test was used 
to compare the variables with a normal distribution. 
Categorical features and relationships between groups 
were assessed using an appropriate chi-square test. 
Logistic regression was conducted to assess whether 
the predictor variables such as laboratory rates sig-
nificantly predict mortality. The capacities of the neu-
trophil percentage to albumin ratio and neutrophil 
count to albumin ratio parameters to predict mortality 

INTRODUCTION

The Coronavirus Disease 2019 (COVID-19), as 
named by the World Health Organization, was caused 
by the severe acute respiratory syndrome coronavi-
rus (SARS-CoV)-2. This novel virus is a member of 
the coronavirus family, like SARS-CoV and Middle 
East respiratory syndrome coronavirus. Coronavi-
ruses (CoVs) are single chain, enveloped RNA viruses 
with positive polarity. Coronaviruses are animal-de-
rived viruses (zoonotic). They can cause infection in 
humans and various animals, including mammals, 
birds, camels, cats, and bats. As a result of detailed 
research, it has been revealed that SARS-CoV is trans-
mitted from musk cats and MERS-CoV is transmitted 
from single-humped camels to humans. The source of 
the SARS-CoV-2 infection has not become clear yet. 
The options available indicate that wild animals used 
illegally in the Huanan Chinese Seafood Wholesale 
Market could have been responsible for it1-4.

Neutrophils drive the early inflammatory response 
following an acute infection, and high neutrophil count 
was demonstrated as an important marker for sys-
temic infection5. Albumin is a negative acute-phase 
reactant and decreases in acute infection. Low albu-
min levels are associated with mortality risk in hos-
pitalized patients6. Neutrophil/albumin ratio (NAR) is 
a new marker indicating systemic inflammation and 
mortality which can be calculated using hemogram 
parameters. This is a cheap and easy method to pre-
dict mortality in patients with COVID-19.

In this study, we aim to reveal the place of neutro-
phil count to albumin ratio in predicting mortality in 
patients with COVID-19.

Methods
A total of 144 patients (65 women, 79 men) who had 

been hospitalized at the clinic of internal medicine of 
the Sakarya University Medicine Faculty between 01 
April 2020 and 31 May 2020 and tested for COVID-19 
with real-time reverse transcription-polymerase chain 
reaction (RRT-PCR) were enrolled in the study. Nasal 
and pharyngeal swabs of all patients were obtained. 
The isolated patient samples that were obtained with 
VNAT viral transport and brought to the molecular 
virology laboratory were examined using the Bio-
spedy (Bioeksen, Turkey) RRT-PCR kit provided by 
the Ministry of Health of Turkey. The patients whose 
RRT-PCR results were positive were regarded as 
COVID-19 (+). Hospital records (demographic, clini-
cal, and laboratory data) of the cases above 18 years 
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were analyzed by the "Receiver Operating Properties 
(ROC)" curve analysis. In the presence of significant 
limit values, the sensitivity and specificity values of 
these limits were calculated. While evaluating the area 
under the curve, a 5% type-1 error level was used to 
accept a statistically significant predictive value of the 
test variables. The statistically significant two-tailed 
p-value was considered as <0.05.

RESULTS

A total of 144 patients were included in this ret-
rospective study. The groups (Group 1 of non-critical 
patients, Group 2 of critical patients) were determined 
to be homogenous in terms of gender. There were no 
significant gender differences between the two groups. 
The average age was 62.0 ± 14.3 years in Group 1 and 
68.6 ± 12.2 years in Group 2 at p<0.004. (Table 1).

The white Blood Cell (WBC), platelet, neutrophil 
counts, albumin, D-dimer, ferritin, and C-reactive pro-
tein (CRP), and NAR levels of Group 1 and Group 2 are 
shown in Table 2.

WBC counts were 6.70 103/mm3 (4.75 – 8.00) in 
Group 1 and 8.50 103/mm3 (5.80 – 14.90) in Group 2 
at p<0.001. The platelet counts were 201 K/mL (163.5 
– 270.5) in Group 1 and 211 K/mL (149-277) in Group 
2, at p=0.858. The neutrophil counts were 4.0 K/mL 
(3.00 - 5.77) in Group 1 and 7.24 K/mL (3.90 - 12.40) in 
Group 2, at p <0.001. Albumin levels were 33.10 gr/L 
(29.85 – 37.05) in Group 1 and 29.90 (26.60 – 33.00) 
in Group 2, at p<0.001, and the D-dimer levels were 
657.0 ng/mL (319 - 1470) in Group 1 and 1680 ng/mL 
(844 - 3690) in Group 2, at p<0.001. The ferritin levels 
were 348.0 ng/mL (165.5 – 637.5) in Group 1 and 776.0 
ng/mL (411.0 – 1545.0) in Group 2, at p<0.001. The CRP 
levels were 33.0 mg/L (10.95 – 72.20) in Group 1 and 
113.0 mg/L (37.2 – 169.0) in Group 2, at p<0.001. The 
mean NAR values were 113.5 (81.5 - 201.8) in Group 1 
and 267.2 (128.9 – 409.2) in Group 2 at p<0.001. The 
number of deaths was 5 in Group 1 and 33 in Group 
2, at p<0.001 (re-1) (Table 2).

The ROC analysis was performed to determine the 
cut off values of NAR to predict mortality in patients 
with a COVID-19 infection. The ROC curve is shown 
in Figure 1. NAR was predictive at 201.5, with 71.1% 
sensitivity and 71.7% specificity (AUC:0.736, 95% CI: 
0.641-0.832, p<0.001) (Figure 2).

DISCUSSION

We found higher WBC, neutrophil, D-dimer, 
CRP, ferritin, and NAR values and lower lymphocyte 
and albumin values in the critical patients than in 
the non-critical patients in our study. Higher WBC, 

TABLE 1. DEMOGRAPHIC CHARACTERISTICS

Parameters Non-critical 
patients

Critical patients P-values

Patients (n) 85 59
Male/Female (n) 48/37 19/208 0.641
Age (years) 62.0 ± 14.3 68.6 ± 12.2 0.004

TABLE 2. COMPARISON OF CLINICAL AND 
LABORATORY RESULTS

Parameters Non-critical 
patients (n:85)

Critical  
Patients (n:59)

P-values

D-Dimer (ng/mL) 657.0
(319 - 1470)

1680
(844 - 3690)

<0.001

Ferritin (ng/mL) 348.0
(165.5 – 637.5)

776.0
(411.0 – 1545.0)

<0.001

CRP (mg/L) 33.0
(10.95 – 72.20)

113.0
(37.2 – 169.0)

<0.001

WBC (K/mL) 6.70
(4.75 – 8.00)

8.50
(5.80 – 14.90)

<0.001

PLT (K/mL) 201
(163.5 – 270.5)

211
(149-277)

0.858

NEU (K/mL) 4.00
(3.00 - 5.77)

7.24
(3.90 - 12.40)

<0.001

Albumin (gr/L) 33.10
(29.85 – 37.05)

29.90
(26.60 – 33.00)

<0.001

NAR 113.5
(81.5 - 201.8)

267.2
(128.9 – 409.2)

<0.001

Death n(%) 5 (5,9) 33 (55) <0.001

NAR: Neutrophil Count to Albumin Ratio; WBC: White Blood Cell; CRP: C-reactive 
protein.

FIGURE 1. THE RESULTS OF "NEUTROPHIL COUNT TO 
ALBUMIN RATIO" WERE SCHEMATIZED ACCORDING TO 
WHETHER THE DISEASE WAS CRITICAL OR NOT.
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neutrophil, D-dimer, CRP, ferritin, and NAR values and 
lower lymphocyte and albumin values are associated 
with poor prognosis.

We performed a ROC analysis for NAR values, and 
basal NAR greater than 201.5 had 71.1% sensitivity and 
71.7% specificity in predicting the mortality of patients 
with a COVID-19 infection.

Neutrophils and lymphocytes are important com-
ponents of the immune system. Neutrophils are cells 
that release chemokines and cytokines. These released 
cytokines and chemokines stimulate angiogenesis, 
cytogenesis, antiviral defense, and help regulate the 
immune response7. In severe viral infections, the num-
ber of neutrophils in the peripheral blood increases 
significantly; increased neutrophil counts induce a 
cytokine-chemokine storm and, ultimately, lead to 
lung injury and acute respiratory distress syndrome8.

When the literature is examined, there are many 
studies on neutrophil count and neutrophil/lympho-
cyte ratio (NLR) in COVID-19 patients. The relationship 
between neutrophil counts, NLR, and mortality has 
been examined in COVID-19 patients in some of these 
studies, as has the prognosis of COVID-19 in other 
studies8-11. We found a positive relationship between 
neutrophil counts and poor prognosis and mortality. 
Our findings are consistent with the literature.

Albumin is the biggest and most abundant protein 
in plasma. Albumin is found in high concentrations in 
the intestine, muscle, skin, and all body fluids. Albu-
min interacts with many endogenous and exogenous 
molecules. There is a complex relationship between 

intracellular and extracellular albumin levels. Intracel-
lular albumin intake increases and serum albumin lev-
els decrease due to stress and inflammation. Albumin 
is also known as a negative acute phase reactant with 
low blood levels in acute inflammation and inversely 
associated with the magnitude of systemic inflamma-
tory response. Low albumin levels are associated with 
mortality risk in hospitalized patients6,12-14.

We found low albumin levels in our study. Low 
albumin levels are associated with poor prognosis and 
mortality. Our findings are consistent with the liter-
ature. Aziz et al.15 made a meta-analysis of 11 studies 
that examined serum albumin levels in patients with 
COVID-19. In ten of these eleven studies, an inverse 
proportion was found between low serum albumin 
levels and the severity of the disease. In one, this rela-
tionship was not observed. In another study, serum 
albumin levels were found to be significantly lower in 
patients with COVID-19 than in healthy individuals16. 
In a study by Mishra et al.17, serum albumin-mediated 
strategies were shown to be useful in the treatment 
of patients with COVID-19.

We developed and tested a simple index of the 
neutrophil count to albumin ratio (NAR) for predict-
ing mortality of COVID-19 and found 71.1% sensitivity 
and 71.7% specificity. This simple index can be used 
instead of the neutrophil/lymphocyte ratio, platelet/
lymphocyte ratio, fibrinogen/albumin ratio, and lym-
phocyte/C-reactive protein ratio.

High admission NAR was identified as an indepen-
dent predictor in patients with COVID-19. Our results 
suggest that COVID-19 patients with high NAR val-
ues should be carefully monitored and considered for 
intensive care because of the close association with 
early mortality. Further studies are still required to 
confirm and illuminate the clinical implications of 
these findings.
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RESUMO

ANTECEDENTES: A doença de coronavírus 2019 é uma doença respiratória inflamatória aguda. Causa muitas alterações nos parâmetros 
do hemograma. Baixos níveis de albumina estão associados ao risco de mortalidade em pacientes hospitalizados. O objetivo do presente 
estudo é revelar o local da razão entre contagem de neutrófilos e albumina na predição de mortalidade em pacientes com COVID-19.

MÉTODOS: Cento e quarenta e quatro pacientes do sexo feminino e 79 do sexo masculino foram incluídos no estudo. Os pacientes foram 
divididos em dois grupos: Grupo 1 não grave (n: 85), Grupo 2 grave (n: 59). Dados demográficos, contagem de neutrófilos, linfócitos 
e plaquetas, níveis de albumina e proteína C reativa (PCR) foram registrados. A razão de contagem de neutrófilos para albumina 
(NAR) foi calculada dividindo-se as contagens absolutas de neutrófilos pelos níveis de albumina. O NAR e os níveis dos dois grupos 
foram comparados.

RESULTADOS: Não houve diferenças significativas no sexo e na contagem de plaquetas (201 vs 211 K/mL) entre os grupos (p>0,05). Idade 
(62,0±14,3 vs 68,6±12,2 anos), albumina (33,1 vs 29,9 gr/L), PCR (33 vs 113 mg/l), contagem de neutrófilos (4 vs 7,24 K/mL), contagem de 
leucócitos (6,70 vs 8,50 K/mL), valores de NAR (113,5 vs 267,2) e número de óbitos (5 vs 33) foram estatisticamente maiores (p<0,001) 
no Grupo 2 que no Grupo 1. O valor NAR de 201,5 mostrou mortalidade em todos os pacientes com COVID-19 com sensibilidade de 
71,1% e especificidade de 71,7% (AUC: 0,736, IC 95%: 0,641-0,832, p<0,001).

CONCLUSÃO: O presente estudo mostrou que os níveis de NAR podem ser um marcador barato e simples para predizer mortalidade em 
pacientes com COVID-19.

PALAVRAS-CHAVE: Neutrófilos. Albuminas. Infecções por coronavírus. Mortalidade.
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INTRODUCTION

The disease, named “new coronavirus disease” 
(COVID-19), which first appeared in December 2019, 
has rapidly spread from the Wuhan province of the 
People’s Republic of China to other provinces and then 
all over the world1. Coronaviruses are single-stranded, 
positive polarity, enveloped RNA viruses with rod-
shaped protrusions on their surfaces in a roughly 
spherical and pleomorphic form, which is about 
125 nm in diameter2. It is known that these virus 
infections are highly contagious, transmitted from 
person to person, and from contaminated surfaces3. 
The effects of the COVID-19 infection are not only 

limited to the lungs but can cause other symptoms 
through viremia after the virus enters the body. In 
COVID-19 patients, fever, dry cough, and fatigue are 
the primary symptoms; in some patients, sore throat, 
chest tightness, sputum, loss of appetite, abdominal 
pain, diarrhea, vomiting, and conjunctivitis are also 
observed. It can be difficult to differentiate COVID-19 
from other respiratory diseases4. In some groups of 
patients, neurological symptoms are observed with-
out any respiratory system symptoms5-7. Researchers 
have detected the coronavirus nucleic acid component 
in patients’ CSF analyses8. Neurological involvements 

SUMMARY

ABSTRACT: The COVID-19 infection that started in the Wuhan Province of the People's Republic of China and has now spread throughout 
the world is not limited to the respiratory system, but also causes other systemic symptoms through viremia. Recent data show that the 
central and peripheral nervous system involvement is particularly substantial. Thus, the present study aims to investigate the current 
neurological comorbidities and symptoms of patients with COVID-19 who were followed up by our clinic physicians.

KEYWORDS: Coronavirus Infections. Comorbidity. Neurologic Manifestations.

ORIGINAL ARTICLE

https://orcid.org/0000-0003-2001-914X
https://orcid.org/0000-0002-2695-2152
https://orcid.org/0000-0002-2000-8056
https://orcid.org/0000-0003-0723-5403
https://orcid.org/0000-0002-0076-9405
https://orcid.org/0000-0002-4979-3684
https://orcid.org/0000-0003-1307-3578
https://orcid.org/0000-0002-4535-7367


ACAR, T. ET AL

83 REV ASSOC MED BRAS 2020; 66(SUPPL 2):82-85

male, and the average age was 52.6. Myalgia was found 
in 15 patients, of which 5 were male, and the average 
age was 52.7. Headache was found in 10 patients in 
total, of which 5 were male, and the average age was 
42.4. Dizziness was only present in 3 female patients, 
and the average age was 40. Diarrhea was only pres-
ent in 3 female patients, and the average age was 44.6. 
Nausea and vomiting were found in 2 female patients, 
and their average age was 48. CVD comorbidity was 
detected in 2 female patients with COVID-19, and their 
age average was 58. Fatigue was present in 11 patients 
in total, of which 4 were male, and the average age was 
51.1. Anosmia was present in 10 patients, of which 5 
were male, and the average age was 44.9. Syncope was 
found in 1 male patient, and his age was 38. Delirium 
was present in 4 patients, of which 3 were male, and 
the average age was 78.2 (Table 3).

The time between the onset of symptoms and hos-
pital admission was in the range of 1-10 days, and the 
average was 3.4 days. The time from the start of the 
treatment to discharge was in the range of 3-28 days, 
and the average was 8.5 days (Table 3). During the 
treatment, 2 patients died.

For the treatment, all the patients received 
hydroxychloroquine, 60% received oseltamivir, 80% 

have also been supported by case reports in the lit-
erature. Several neurological symptoms, including 
central nervous system (CNS) involvement, periph-
eral nervous system (PNS) involvement, and skeletal 
muscle damage, were reported in more than a third of 
patients6. In this study, the demographic data of the 
COVID-19 patients followed-up in our clinic and their 
neurological comorbidities were investigated in detail.

METHODS

The patients with COVID-19 followed-up at the 
Sakarya University Training and Research Hospital 
Neurology Clinic in April 2020 were retrospectively 
investigated. Patients in the 18-100 age group with 
a COVID-19 diagnosis, who presented any symp-
toms, were included in the study. All the neurolog-
ical and non-neurological symptoms of the patients 
were classified.

Ethics Committee Approval
Approval was received from the Ethics Committee 

of the Faculty of Medicine of the Sakarya University.

RESULTS

The study was conducted with a total of 30 
patients, of which 13 (43.3%) were male and 17 (56.7%) 
were female, followed by the diagnosis of COVID-19. 
The age range of the patients was 26-91 (average of 
51.6 years). Of the patients, 28 (93.3%) were hospital-
ized for treatment (Table 1).

In the examination of the neurological and 
non-neurological comorbidity information from the 
patients’ histories followed by COVID-19 diagnosis, 
8 (26.7%) patients had hypertension (HT), 6 (20%) had 
diabetes mellitus (DM), 3 (10%) had coronary artery 
disease (CAD), 1 (3.3%) had chronic renal failure (CRF), 
1 (3.3%) had Parkinson’s disease, 1 (3.3%) had restless 
leg syndrome (RLS), 3 (10%) had cerebrovascular dis-
ease (CVD), 1 (3.3%) had renal transplantation, and 1 
(3.3%) patient had polyneuropathy (Table 2).

According to the neurological and non-neurological 
presentation of symptoms, distribution by gender, and 
the average age of the patients followed-up after the 
COVID-19 diagnosis, fever was present in a total of 23 
patients, of which 10 were male, and the average age 
was 48.7. Cough was present in 11 patients in total, of 
which 5 were male, and the average age was 54.6. Short-
ness of breath was found in 10 patients, of which 6 were 

TABLE 1. DEMOGRAPHIC DATA OF PATIENTS 
FOLLOWED UP DUE TO COVID-19 DIAGNOSIS

Demographic data n (%)
Total 30
Age (age range, average) 26-91 (51.6)
Gender
      Male 13 (43.3)
      Female 17 (56.7)
Inpatient treatment 28 (93.3)

TABLE 2. COMORBIDITY INFORMATION OF PATIENTS 
FOLLOWED-UP DUE TO COVID-19 DIAGNOSIS

Comorbidity n (%)
HT 8 (26.7)
DM 6 (20)
CAD 3 (10)
CRF 1 (3.3)
Parkinson’s disease 1 (3.3)
RLS 1 (3.3)
CVD 3 (10)
RENAL TRANSPLANTATION 1 (3.3)
PNP 1 (3.3)

HT: Hypertension; DM: Diabetes Mellitus; CAD: Coronary Artery Disease; CRF: 
Chronic Renal Failure; RLS: Restless Leg Syndrome; CVD: Cerebrovascular Disease; 
PNP: Polyneuropathy.
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received azithromycin, 20% received favipiravir, and 
60% received enoxaparin (Table 4).

DISCUSSION

The SARS-CoV-2 virus is a member of the 
Betacoronavirus genus, known for its neurological 
invasive potential. The virus is able to enter the cell 
by binding to the Angiotensin-converting enzyme 
2 (ACE2), which acts as a receptor. It is present in 
many tissues in the human body, including the ACE2 
nervous system and skeleton muscle. The expression 
of ACE2 in the nervous system and skeletal muscles 
may explain some of the neurological features that 
have been reported so far9-11. A cytokine storm, a 
well-known immune reaction to this viral infection, 
can lead to the inflammation of the central nervous 
system (CNS)12.

The process of neurological involvement in COVID-
19 can be analyzed in three parts; 1) neurological 
characteristics of the viral infection; 2) neurological 
complications after infection; 3) infection in patients 
with neurological comorbidities13. In our study, cur-
rent neurological symptoms and neurological comor-
bidity in patients were investigated in the active period 
of the virus. The neurologic symptoms that we could 
detect in patients of our clinic were headache, dizzi-
ness, anosmia, myalgia, CVD, and delirium. One of 
the most important details that drew attention in our 
results was that neurologic symptoms, including head-
aches, dizziness, and anosmia were more common 
in patients under the average age of 45. In particular, 
the occurrence of headaches in younger COVID-19 
patients has a similarity with the mechanisms that 
explain frequent primary headaches in young people, 
which could be a separate research topic. Another 
important issue is that CVD, delirium, and the dete-
rioration of the overall condition was more common 
in patients over the age of 55 in both groups. This may 
be due to the increased risk factors in patients of this 
age group.

In a retrospective study conducted by Mao et al.14, 
the most frequent causes of neurological presentation 
were dizziness, headache, and anosmia. In our cases, 
the incidence of headache and anosmia was found to 
be 33.3%, whereas the incidence of dizziness was 10%.

In another study by Chen et al.15, the rate of loss 
of consciousness among patients who died was 22%, 
while this rate was 1% among the survivors. Among 
our patients, the number of patients with delirium 
and linked deterioration of the overall condition was 
13.3, and one of these patients died on the 11th day, 
under treatment.

Common microvascular thromboses develop as a 
result of prothrombotic activation along with cytokine 
increase in COVID-19 infection, and D-dimer levels are 
high in these patients. In the new guidelines by the 
AHA/ASA16, it is emphasized that stroke is observed 
in 5.9% of the patients, 10 days after the onset of the 
symptoms in COVID-19. In addition, the first observa-
tions are that cerebrovascular diseases are often seen 
in the group of COVID-19 patients with poor progno-
sis17. Indeed, in our study, 2 patients had acute CVD, 
and one patient died on the 5th day of treatment.

Fever, cough, shortness of breath, and myalgia are 
among the most common of COVID-19 symptoms. 
In a comparative analysis of the coronavirus family, 
the incidence of myalgia secondary to COVID-19 was 

TABLE 4. TREATMENT OPTIONS FOR PATIENTS 
FOLLOWED-UP DUE TO COVID-19 DIAGNOSIS

Treatment option n (male n) (%) Average age
Oseltamivir 18 (7) (60) 47.7
Hydroxychloroquine 30 (13) (100) 51.6
Azithromycin 24 (10) (80) 53.1
Favipiravir 6 (3) (20) 50.8
LMWH 18 (5) (60) 58.8

LMWH: Low-molecular-weight heparin

TABLE 3. NEUROLOGICAL AND NON-NEUROLOGICAL 
PRESENTATION OF SYMPTOMS, DISTRIBUTION BY 
GENDER, AND THE AVERAGE AGE RANGE IN PATIENTS 
FOLLOWED-UP DUE TO COVID-19 DIAGNOSIS

Symptom (n) (male n) (%) Average 
age

Fever 23 (10) (76.6) 48.7
Cough 11 (5) (36.7) 54.6
Shortness of breath 10 (6) (33.3) 52.6
Myalgia 15 (5) (50) 52.7
Headache 10 (5) (33.3) 42.4
Dizziness 3 (0) (10) 40
Diarrhea 3 (0) (10) 44.6
Nausea-Vomiting 2 (0) (6.7) 48
CVD 2 (0) (6.7) 58
Fatigue 11 (4) (36.7) 51.1
Anosmia 10 (5) (33.3) 44.9
Syncope 1 (1) (3.3) 38
Delirium 4 (3) (13.3) 78.2
The period from the onset of the 
symptom to admission

Min-max Avg:
1-10 3.4

Time of discharge after treatment 3-28 8.5
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RESUMO

RESUMO: A infecção de COVID-19 que começou na província de Wuhan, na República Popular da China, e já se espalhou por todo o 
mundo não se limita ao sistema respiratório, mas também causa outros sintomas sistêmicos através de viremia. Dados recentes mostram 
que seus efeitos no sistema nervoso central e periférico são particularmente significativos. Assim, o presente estudo tem como objetivo 
investigar as atuais comorbidades e sintomas neurológicos de pacientes com COVID-19 que foram acompanhados pelos médicos da 
nossa clínica.

PALAVRAS-CHAVE: Infecções por Coronavirus. Comorbidade. Manifestações Neurológicas.

found as 14.8%, and myalgia incidence was found to 
be 50% in our study18.

Worldwide, medical practices are carried out in 
extraordinary conditions during the pandemic. In Tur-
key, providing the most suitable treatments for our 
conditions should be our main goal19. All the inpatients 
who were treated received a full dose of hydroxychlo-
roquine. Other treatment options, such as oseltamivir, 
azithromycin, or favipiravir, were administered as a 
combined therapy for appropriate patients with addi-
tional comorbidity.

CONCLUSION

Although the COVID-19 pandemic is cur-
rently starting to lose its momentum, the risk of 
a new potential increase is likely to remain on our 
agenda for a long time. Given the current studies 
and meta-analyses, it is observed that the rates of 

neurological involvement in COVID-19 are signifi-
cant, in addition to the respiratory system involve-
ment. So we presented the data that we think might 
be particularly useful to neurologists in this study. 
We believe that the additional data will help with the 
fact that neurological involvement is substantial and 
more diverse.
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SUMMARY

AIM: The aim of this study is to analyze the prognostic significance of ABO and Rh blood group antigens along with various parameters 
in patients followed-up with the diagnosis of COVID-19.

METHODS: We evaluated 397 patients who were follow-up and treated due to COVID-19 infections. The ages, genders, chronic diseases, 
ABO and Rh blood group antigens, admission rates to Intensive Care Units (ICU), and mortality rates of the patients were analyzed.

FINDINGS: The mean age of the 397 patients with COVID-19 was 47±17 years. In the blood group analysis of the patients, A Rh-positive (A 
+) was the most frequently seen blood type (176 patients, 44.3%) followed by O Rh-positive (0 +) (109 patients, 27,5%); 38 patients were 
Rh negative (Rh -) (9,6%). 53 of the patients (13,4%) were followed in ICU and 29 patients died (7,3%). Neither mortality nor admission 
to ICU was seen for Rh – group. The comparison of Rh groups concerning the need for ICU admission revealed a significantly high rate 
of ICU admission in the Rh + group (p=0,011), while no significant relationship was found between mortality and Rh antigen (p=0,069).

CONCLUSION: The most frequently seen blood type among COVID-19 patients was A +. The Rh + blood group was found in all cases 
who were admitted to ICU and had a death outcome. The Rh + blood group was found in a significantly high number of patients who 
were admitted to ICU, while no significant relationship was found between mortality and Rh blood group.

KEYWORDS: Coronavirus Infections. ABO Blood-Group System. Rh-Hr Blood-Group System. Intensive care units. Mortality.

ORIGINAL ARTICLE

INTRODUCTION

Health care systems, diagnosis, and treatment 
processes have been struggling with difficulties 

concerning the pandemic caused by the novel coro-
navirus SARS-CoV-2 all over the world. This new 
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the Social Sciences version 20.0 (IBM SPSS Statistics; 
Armonk, NY, USA).

RESULTS

The mean age of the 397 patients with COVID-19 
was 47±17.5 years (min-max: 17-92). Out of these, 176 
of the patients were male (44.3 %) and 221 were female 
(55.7 %). In the blood group analysis of the patients, 
A Rh-positive (A +) was the most common blood type 
(176 patients, 44.3%), followed by O Rh-positive (O +) 
(109 patients, 27.5%); 53 patients were B + (13.4%), 25 
patients were A – (6.3%), 21 patients were AB + (5.3%), 
11 patients were 0 – (2.8%), 2 patients were B – (0.5%) 
and no patients were AB -. A total of 38 patients were 
Rh - (9.6%), while 359 patients were Rh + (90.4%). Of all 
patients, 53 (13.4%) were followed in ICU. In the blood 
group analysis of the 53 ICU patients, we found that 17 
were 0 + (15.6%), 8 were B + (15.1%), 26 were A + (14.8%), 
2 were AB + (9.5%). The lowest ratio of ICU admission 
among Rh + blood group patients was found for the AB + 
group (9.5%). In the analysis of mortality ratios accord-
ing to blood types (29 dead patients, 7.3%), it was found 
that 5 of B + patients (9.4%), 15 of A + patients (8.5%), 
8 of O + patients (7.3%), 1 of AB + patients (4.8%) died 
in ICU. Neither mortality nor admission to ICU was 
seen for the Rh – group (Table 1). The variables of age, 
gender, and having at least one chronic disease were 
statistically similar for Rh + and Rh - patients (Table 2). 
In the comparative analysis of Rh groups regarding ICU 
admission, a statistically significant relationship was 
found between having Rh + blood group and the ICU 
admission rate (p=0.011). Nevertheless, in the compar-
ison analysis of Rh groups regarding mortality rates, 
no significant relationship was found between Rh fac-
tor and mortality rates (p=0.069). The lowest mortality 

TABLE 1. DISTRIBUTION OF ABO AND RH BLOOD 
GROUPS, MORTALITY AND ICU ADMISSION RATES OF 
COVID-19 PATIENTS

BLOOD 
GROUP

n % ICU (n-%) Mortality

O Rh - 11 2,8 0 0 0 0
O Rh + 109 27,5 17 15,6 8 7,3
A Rh - 25 6,3 0 0 0 0
A Rh + 176 44,3 26 14,8 15 8,5
AB Rh + 21 5,3 2 9.5 1 4,8
AB Rh - 0 0 0 0 0 0
B Rh - 2 ,5 0 0 0 0
B Rh + 53 13,4 8 15,1 5 5,9
Total 397 100 53 13,4 29 7,3

coronavirus caused 309.827 deaths and 4.664569 con-
firmed cases as of 16 May 2020, spreading rapidly 
worldwide1. Thus, there is a need to identify who is 
at more risk and, according to this, provide protective 
measures as soon as possible.

Advanced age, chronic diseases, gender, and abnor-
malities in some laboratory parameters are known 
risk factors for morbidity and mortality in the course 
of COVID-19 infections2-4. The relationship between 
SARS-CoV-1 and ABO blood groups was defined firstly 
in 20055. Although another study revealed a relation-
ship between COVID-19 and ABO blood groups, there 
is not enough evidence in this respect6. Yet, the rela-
tionship between ABO and Rh blood types and mor-
tality is not clear.

In our study, we aimed to analyze ABO and Rh 
blood group antigens and the effect of these blood 
group parameters on mortality and ICU admission in 
patients with COVID-19.

METHODS

A descriptive cross-sectional study was conducted 
among 397 COVID-19 patients between 19 March and 
19 April 2020. Data such as age, gender, chronic dis-
eases (diabetes mellitus, hypertension, chronic pul-
monary diseases, malignant diseases, cardiovascular 
diseases, chronic renal failure, etc.), ABO and Rh 
blood type, ICU admission, and mortality of patients 
were recorded. The mean age, gender, and number of 
chronic diseases of the patients were analyzed. The 
distribution of COVID-19 patients according to blood 
groups was assessed. ICU admission and mortality 
rates according to ABO and Rh blood group of the 
patients were analyzed.

An ethics committee approval from Sakarya Uni-
versity Medical Faculty was provided for this study 
(approval number: 71522473/050.01.04/).180

Stati̇sti̇cal analysi̇s
Quantitative data were expressed as mean values 

± SD, medians, and ranges. Qualitative data were 
expressed as numbers and percentages. After perform-
ing the Kolmogorov-Smirnov test to assess the normal-
ity of distribution, a nonparametric Mann-Whitney 
test was used to compare the ages of patients between 
Rh + and Rh - groups. The Chi-square or Fisher’s 
exact test was used for categorical variables. P val-
ues < 0.05 were considered statistically significant. 
Analyses were performed using Statistical Package for 
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ratio was found in AB + patients among the Rh + blood 
group (4.8%, Table 3). None of the comparative analy-
ses of O, A, B, and AB groups with other blood groups 
revealed a significant relationship with ICU admission 
and mortality (Table 4).

DISCUSSION

Advanced age, comorbid diseases, male gender, 
and high levels of lactate dehydrogenase (LDH), neu-
trophil/lymphocyte ratio, and D-dimer are known as 
poor prognostic factors for COVID-19 infection3,4,7. The 
pathogenesis and prognostic indicators of COVID-19 
disease are still not fully known. İn this study, we 
investigated whether there is an association between 
COVID-19 disease progression and blood groups. The 
surface of red blood cells is covered with antigens (sug-
ars and proteins) which are integrated with membrane 

TABLE 4. COMPARISON OF EACH BLOOD GROUP WITH OTHER BLOOD GROUPS RELATING TO ICU ADMISSION 
AND MORTALITY RATES

Blood groups ICU Admission p Mortality p
No n (%) Yes n (%) No n (%) Yes n (%)

Group O 103 (85,8 %) 17 (14.2 %) 0.877* 112 (93.3 %) 8 (6.7 %) 0.911*
Other 241 (87.0 %) 36 (13.0 %) 256 (92.4 %) 21 (7.6 %)
Group A 175 (87.1 %) 26 (12.9 %) 0.922* 186 (92.5 %) 15 (7.5 %) 0.903*
Other 169 (86.2 %) 27 (13.8 %) 182 (92.9 %) 14 (7.1 %)
Group B 47 (85,5 %) 8 (14.5 %) 0.946* 50 (90.9 %) 5 (9.1 %) 0.577**
Other 297 (86.8%) 45 (13.2 %) 318 (93.0 %) 24 (7.0 %)
Group AB 19 (90.5 %) 2 (9.5 %) 1.000** 20 (95.2 %) 1 (4.8 %) 1.000**
Other 325 (86.4 %) 51 (13.6 %) 348 (92.6 %) 28 (7.4 %)
Total 344 (86.6 %) 53 (13.4 %) 368 (92.7 %) 29 (7.3 %)

* Chi-Square test was used.** Fisher’s Exact Test was used.

TABLE 2. COMPARISON OF AGES, GENDERS, AND HAVING AT LEAST ONE CHRONIC DISEASE, ACCORDING TO THE 
PATIENT’S RH FACTORS (N=397)

Patient Characteristics Rh+. n: 359 (90.4 %) Rh-. n: 38 (9.6 %) p
Mean age±SD
(min.-med.-max)

49.6±17.5
(17.0-47.0-92.0)

44.4±15.9
(19.0-43.0-85.0)

0.099*

Sex (M/F) 176/221 (45.7 %/54.3 %) 12/26 (31.6 %/68.4 %) 0.136**
At least one chronic disease (yes/no) 132/226 (36.9 %/63.1 %) 13/25 (34.2 %/65.8 %) **0.883

* Mann-Whitney test was used.** Chi Square test was used.

TABLE 3. ANALYSIS OF ICU ADMISSION AND MORTALITY RATES ACCORDING TO PATIENTS’ RH FACTORS

Rh ICU admission p Mortality p
No n (%) Yes n (%) No n (%) Yes n (%)

Rh - 38 (100.0 %) 0 (0.0 %)
0.011

38 (100.0 %) 0 (0.0 %)
0.069Rh + 306 (85.2 %) 53 (14.8 %) 330 (91.9 %) 29 (8.1 %)

Total 344 (86.6 %) 53 (13.4 %) 368 (92.7 %) 29 (7.3 %)

* Chi-Square test was used.

proteins and lipids. ABO and Rh blood type systems 
are crucial for safe blood and organ transplantation 
processes. Blood group antigens exist on the surface 
of each erythrocyte. If there is only antigen A on the 
erythrocyte, it becomes group A, and if there is only 
antigen B on the erythrocyte, it becomes group B. If 
antigen A and B exist at the same time on the sur-
face of the erythrocyte, it becomes group AB; while if 
there is no antigen on the surface of that erythrocyte, 
it becomes group O. On the other hand, reciprocal 
antibodies exist in the plasma of human body. Group 
B antibody is present in the plasma of the A blood 
group while A antibody is present in the plasma of 
the B blood group. A and B antibody exist at the same 
time in the plasma of the O blood group. Rh antigens 
are also located on the membrane of erythrocytes and 
consist of three pairs, i.e., Dd, Cc, and Ee. Besides 
these, there are many other antigens such as Duffy, 
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Lewis, Kidd, MNS, and Kell8. Additionally, some red 
blood cell surface antigens have clinically important 
cellular functions, while some others are targets for 
immune system attacks in the course of infections8.

For blood donors, the O blood group was evaluated 
as a higher risk in terms of HIV and Hepatitis B infec-
tion9. In another study, blood group O and Rh + were 
associated with a higher risk of Hepatitis B infection10.

In our study, we tried to analyze the frequencies 
of ABO and Rh blood types in COVID-19 patients and 
the relationships of these frequencies with ICU admis-
sions and mortality rates. To our knowledge, no study 
published in peer-reviewed journals related to this sub-
ject could be found in the literature. A few preprint or 
non-refereed studies have been published so far. Blood 
group A was reported to be associated with a higher 
risk of COVID-19, and blood group O was reported to 
be associated with a lower risk of COVID-19 in these 
studies6,11,12. People with O blood group were reported 
to be at lower risk for SARS coronavirus infection in a 
study published in 20055. It is stated that the A-type 
antibody may provide protection by inhibiting the 
interaction between the virus and ACE2 receptor13. 
In a series of blood group analyses performed in our 
country, the frequencies of blood groups A, B, AB, and 
O were 40-45%, 15-19%, 5-14%, and 28-36%, respectively. 
The frequency of Rh positivity was reported as 84-92%, 
while the frequency of Rh negativity was reported as 
8-16%14. In a study including 13116 cases from our local 
region, frequencies of blood groups were analyzed and 
frequencies of blood types A +, O +, and Rh – were found 
as 38.1%, 30.2%, and 15.2%, respectively15. A comparison 
of the data from these studies with our data reveals a 
quite similar distribution of blood groups, as well as a 
higher frequency of blood group A in COVID-19 patients. 
The detection of a high frequency of COVID-19 patients 
with blood group A may be caused by the deficiency of 
the A-type antibody protection, but it is not clear yet. 
The mechanism behind the susceptibility of blood group 
A to COVID-19 infection needs advanced analysis to be 
well understood.

In our study, no relationship was found between 
blood groups and mortality or ICU admission. The 
variables of age, gender, and having at least one 
chronic were similar in Rh + and Rh - patients. 
Regarding ICU admission, a statistically significant 
relationship was found between having Rh + factor 
and the ICU admission rate (p=0,011), and no sig-
nificant relationship was found between Rh factor 
and mortality rates (p=0,069). Neither comparison 

analysis of O, A, B, and AB groups with other blood 
groups revealed a significant relationship with ICU 
admission and mortality.

According to these results, we can state that 
patients with A blood group might be at higher risk for 
COVID-19 infection and Rh + patients might show poor 
outcomes as they are at higher risk for ICU admission. 
More multicenter researches with a higher number 
of cases are needed to clarify the effects of ABO and 
Rh blood types on the prognosis.

CONCLUSION

A specific blood group might face more risk of 
COVID-19 infection. More need for ICU admission is 
seen in Rh + COVID-19 patients. Although statistically 
insignificant, all cases in which the outcome was death 
were found in the Rh + group.

Limitations
Our study has some limitations. It was conducted 

in a single center and has a relatively small number 
of patients.
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RESUMO

OBJETIVO: O objetivo deste estudo é analisar o significado prognóstico dos antígenos do grupo sanguíneo ABO e Rh, juntamente com 
vários parâmetros em pacientes acompanhados com o diagnóstico de COVID-19.

MÉTODOS: Foram avaliados 397 pacientes que foram acompanhados e tratados devido à infecção por COVID-19. Foram analisadas 
as idades, gêneros, doenças crônicas, antígenos do grupo sanguíneo ABO e Rh, taxas de internação em unidades de terapia intensiva 
(UTI) e taxas de mortalidade dos pacientes.

A idade média de 397 pacientes com COVID foi de 47 ± 17 anos. Na análise do grupo sanguíneo dos pacientes, A Rh positivo (A +) foi o 
tipo sanguíneo mais frequentemente observado (176 dos pacientes, 44,3%), seguido pelo O Rh positivo (0 +) (109 dos pacientes, 27,5%) 
38 dos pacientes eram Rh negativos (Rh -) (9,6%). 53 dos pacientes (13,4%) foram acompanhados em UTI e 29 faleceram (7,3%). Não 
houve mortalidade nem admissão na UTI para o grupo Rh. A comparação dos grupos Rh quanto à necessidade de admissão na UTI 
revelou uma taxa significativamente alta de admissão na UTI no grupo Rh + (p = 0,011), enquanto não foi encontrada relação signifi-
cativa entre mortalidade e antígeno Rh (p = 0,069).

CONCLUSÃO: O tipo sanguíneo mais frequentemente observado foi o A + entre os pacientes com COVID-19. O grupo sanguíneo Rh + 
foi encontrado em todos os casos admitidos na UTI e com evolução mortal. O grupo sanguíneo Rh + foi encontrado em um número 
significativamente alto de pacientes internados na UTI, enquanto nenhuma relação significativa foi encontrada entre a mortalidade e 
o grupo sanguíneo Rh.

PALAVRAS-CHAVE: Infecções por Coronavirus. Sistema ABO de Grupos Sanguíneos. Sistema do Grupo Sanguíneo Rh-Hr. Unidades de 
terapia intensive. Mortalidade.
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SUMMARY

INTRODUCTION: In this retrospective study, we aimed to investigate the frequency of COVID-19 in patients with and without BCG 
application due to bladder tumors.
METHODS: The presence of COVID-19 was investigated in 167 patients with BCG and 167 without bladder cancer. All patients were 
compatible with COVID-19 infection. Patients with RT-PCR positive for SARS-CoV-2 and/or Chest CT positive for viral pneumonia 
between March and May 2020 were included in the study.
RESULTS: A total of 334 patients were included in the study. The mean age of the 167 patients in the study group was 71.1±14.2 1 (min. 
38.0– max. 98.0 years), 141 (84.4%) were male. The mean age of the 167 patients in the control group was 70.5±13.8 years (min. 41.0– 
max. 96.0 years), and 149 were male (p> 0.05). COVID-19 was detected in 5 patients in the BCG group and in 4 patients in the control 
group (P> 0.05).
CONCLUSION: Intravesical BCG administration does not decrease the frequency of COVID-19 infection.
KEYWORDS: COVID-19, Intravesical BCG

ORIGINAL ARTICLE

INTRODUCTION
The COVID-19 outbreak from SARS-CoV-2, which 

started in China in 2019, caused a pandemic all over 
the world. In this disease, serious damage can occur 
in many organs, especially the lungs (Figure 1). Differ-
ent treatment options continue to be investigated for 
COVID-19. This infection, which still has no effective 
treatment, spreads from country to country, infecting 

new people. Despite all efforts on vaccine production, 
an effective vaccine has not been found so far. There-
fore, efforts to increase the immunity of individuals 
are considered important. Some information has been 
published recently showing that the Bacillus Calmette 
Guerin (BCG) vaccine can be used in the treatment of 
COVID-191.
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METHODS

Center: This study was done in a tertiary hospital 
with a 1100- bed capacity. A total of > 2000 patients 
were followed-up in this hospital during the COVID-
19 season.

The diagnosis of COVID-19 was based on the cri-
teria of the Turkish National Health Commission. 
The COVID-19 data of all the patients included in the 
study were obtained from the hospital information 
system retrospectively. All the patients were compat-
ible with COVID-19 infection. Patients with RT-PCR 
positive for SARS-CoV-2 and/or Chest CT positive for 
viral pneumonia between March and May 2020 were 
included in the study.

Patients: We included those with no additional dis-
ease affecting the immune system, followed up by the 
Sakarya University Urology clinic and diagnosed with 
non-muscle-invasive, altered epithelial cell bladder 
cancer. This descriptive retrospective cross-sectional 
study was conducted with patients with bladder can-
cer, between March 15, and May 20, 2020.

Patients were divided into two groups: those who 
received intravesical BCG due to bladder cancer (Study 
group) and those who did not receive BCG despite the 
diagnosis of bladder cancer (Control group).

Study group patients: In the urology service of 
our hospital, patients who received intra-cavitary 
BCG immunotherapy due to non-muscle-invasive 

The BCG vaccine is a live bacterial vaccine from 
Mycobacterium bovis, which has been used to protect 
against tuberculosis for about a century. In the treat-
ment of alternating bladder epithelial cell cancer, the 
BCG strain is administered into the bladder through 
a urethral catheter in high-risk patients to prevent 
relapse. BCG immunotherapy is applied in 6 doses 
for 6 weeks, for induction purposes, in non-muscle-in-
vasive patients of high-risk (Figure 2). BCG therapy 
or any other immunoregulatory therapy is not used 
in patients with a tumor limited to the urothelium 
and classified as a low-risk2. After induction therapy, 
a maintenance treatment is given for 3 weeks, once 
a week with 6-month intervals for 3 years. The effect 
is non-specific stimulation, which takes a short time3.

However, it has been reported that immunity 
enhanced by BCG may provide efficacy against COVID-
193. Although the epidemiological relationship between 
BCG and COVID-19 is striking, it has not been tested in 
well-designed clinical trials. Therefore, in the absence 
of evidence, the BCG vaccine cannot be recommended 
to prevent COVID-19. The results of ongoing RCTs will 
guide us further. However, what is the frequency of 
COVID-19 in those who still have BCG inside the bladder 
due to bladder cancer? According to our information, 
there is no study on this subject. With this study, for the 
first time, the frequency of COVID-19 was investigated 
in patients with bladder cancer.

FIGURE: 1. COMPUTERIZED TOMOGRAPHY OF THE 
THORAX IN COVID-19 PATIENT

FIGURE 2. INTRAVESICAL BCG APPLICATION
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exchange epithelial cell bladder cancer were 
selected retrospectively.

• Bladder cancer was diagnosed as a result of his-
topathological examination of the tumoral area, 
which was observed by transurethral resection, 
in cystoscopy performed on patients with sus-
pected bladder cancer. Patients diagnosed with 
non-invasive bladder cancer as a result of histo-
pathological examination were divided into low-, 
medium-, and high-risk groups based on the 
pathological stage, gradient, and clinical course 
of the tumor. Intracavitary BCG immunotherapy 
was given to patients who were in the high-risk 
group. Patients in the low- and medium-risk group 
were treated with different methods that did not 
include immunotherapy.

• BCG application in the study group: After trans-
urethral resection, intravesical ONCOTICE (2-8 x 
108 CFU [Colony-Forming Unit]) Bacillus Calmette-
Guérin 81 mg Pasteur BCG was given to the 
non-muscle invasive group once a week for 6 weeks 
after transurethral resection. Afterward, intracavi-
tary BCG administration was given as maintenance 
therapy to patients with 3-month intervals for 3 
years, and once a week for 6 years intervals.
Control group patients: Patients registered in the 

urology service of our hospital, diagnosed with low-
risk bladder cancer histopathologically, and living 
in the city of Sakarya during an epidemic without 
BCG or any other immune regulator treatment were 
selected retrospectively.

Statistical analysis
All analyses were performed in Epi-Info ver 6.0 

(CDC-USA). Statistical analysis was performed 
using Independent Samples T-test and Yates correc-
tion chi-square test. A P value <0.05 was accepted 
as significant.

The study was carried out upon receiving the 
approval of the Ethics Committee of the Sakarya 
University Faculty of Medicine (No: 71522473 
/050.01.04/248). 

RESULTS

A total of 334 patients were included in the study. 
The mean age of the 167 patients in the study group 
was 71.1 ± 14.2 1 (min. 38.0– max. 98.0 years), and 
141 (84.4%) were male. The mean age for the 167 
patients in the control group was 70.5 ± 13.8 (min. 
41.0 – max. 96.0 years), and 149 were male (p> 0.05) 
(Figure 3). COVID-19 was detected in 5 patients in 

FIGURE 3. COVID-19 TEST POSITIVITY OF GROUPS
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the BCG group and in 4 patient in the control group 
(P> 0.05) (Table 1).

DISCUSSION
Numerous epidemiological, clinical, and immu-

nological studies have shown that BCG vaccination 
affects immunity to infections, thereby reducing 
morbidity and mortality. BCG is reported to increase 
immunity to viral infections by inducing heterolo-
gous lymphocyte activation by increasing cytokine 
production, macrophage activity, T-cell responses, 
and antibody titers4. BCG has been used in intravesi-
cal immunotherapy of bladder cancers for nearly 40 
years. It has been administered intravesically in recur-
rent superficial bladder cancers and has been reported 
to reduce cancer recurrence rates5. In a study, BCG 
vaccination has been shown to reduce the incidence 
of respiratory syncytial virus infection6.

BCG stimulates congenital immunity, and this can 
be important to create a defense against viral respi-
ratory infections. This is a different route of admin-
istration than the arm, which is the standard. While 
the BCG vaccine protects against the herpes simplex 
virus type 2 (HSV2), subcutaneous administration of 
muramyl dipeptide (MDP), a component of the myco-
bacterium cell wall, protected against the vaccine 
virus and HSV 2 infections in mice7. However, in this 

study, patients receiving BCG received it administered 
into the bladder. Therefore, our findings do not fully 
demonstrate the effectiveness of standard therapy8.

BCG is a bacterial vaccine. It is not surprising that 
this vaccine does not sufficiently provide protection 
against a pervasive virus such as COVID-19. More 
importantly, the fact that our study group consisted 
of cancer patients is also important for limiting the 
effects of BCG on the immune system. However, 
the use of a cancer group and a control group also 
provides a comparison. After BCG vaccination, there 
was increased production of pro-inflammatory cyto-
kines such as IL-1, tumor necrosis factor (TNF), and 
IL-69. However, one of the most feared situations in 
COVID-19 patients who died is macrophage activation 
syndrome caused by the excessive increase of cyto-
kines such as IL-1, IL-6, IL-8 in the blood. BCG vaccine, 
which is expected to be useful in this, may conversely 
harm this patient group10.

However, despite all this information, there is 
no clear evidence that the intravesical BCG vacci-
nation protects people against COVID-19. Indeed, in 
this study, we found that the frequency of COVID-
19 in those who received intravesical BCG was not 
different from those who did not. According to our 
findings, we could not show the utility of intravesi-
cal BCG in the prevention of COVID-19. However, the 
data we obtained are based on the results of intraves-
ical administration. The hypothesis that intra-dermal 
application can protect against COVID-19 needs to be 
tested in rigorous randomized clinical trials.
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TABLE 1. DEMOGRAPHIC AND CLINICAL 
CHARACTERISTICS OF PATIENTS

Parameter Study 
group

Control 
group

P-value

n 167 167 NA
Male 141 (84.4%) 149 (89.2%) >0.05
Female 26 (15.5%) 18 (10.8%) >0.05
Mean age 71.1 ± 14.2 1 70.5 ± 13.8 >0.05
COVID-19 diagnosis 5 (2.9%) 4 (2.3%) >0.05
PCR test positivity 1 (0,05%) 0 NA
Mean age of COVID-19 
Positive patients

70.04 73.02 >0.05

NA: Not Applicable

RESUMO

INTRODUÇÃO: Neste estudo retrospectivo, objetivou-se investigar a frequência de COVID-19 em pacientes com e sem aplicação de 
BCG por tumor de bexiga.

MÉTODOS: A presença de COVID-19 foi investigada em 167 pacientes com BCG e 167 sem câncer de bexiga. Todos os pacientes com-
patíveis para infecção por COVID-19. Resumidamente, os pacientes foram incluídos no estudo com RT-PCR positivo para Sars-CoV-2 
e/ou TC de tórax positivo para pneumonia viral entre março e maio de 2020.
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SUMMARY

COVID-19, caused by SARS-CoV-2, can present respiratory complications that often lead patients to depend on mechanical ventilation 
(MV) for several days. It is known that Pneumonia Associated with Mechanical Ventilation (PAMV) is frequent in patients who use this 
equipment for a long time. As a consequence of COVID-19, its prolonged use can lead to a worse prognosis for the patients. For this 
reason, in addition to the insufficiency of devices for mechanical ventilation to meet the current demand, it is necessary to adopt measures 
aimed at preventing complications that may aggravate the patient’s clinical condition and, consequently, increase the average hospital 
stay and the respective hospital care costs. Therefore, the objective of this study was to discuss, in a concise and practical way, and 
based on the available literature, the importance of adopting adequate oral hygiene protocols for patients on mechanical ventilation. 
Based on the data obtained, it was identified that the adoption of effective oral hygiene measures, especially under the supervision of 
dental professionals, can contribute to the reduction of morbidity and mortality associated with MV, resulting in greater availability 
of mechanical ventilation equipment. Since such equipment is in great demand during the COVID-19 pandemic, the knowledge and 
implementation of effective oral hygiene measures will undoubtedly have an impact on improving the quality of care offered to patients, 
therefore benefiting all those in critical health conditions and assisted in ICUs.

KEYWORDS: Respiration, Artificial. Coronavirus Infections. Pneumonia, Ventilator-Associated. Oral hygiene. Severe Acute Respira-
tory Syndrome.

REVIEW ARTICLE

INTRODUCTION
In December 2019, an outbreak of pneumonia 

caused by a new Coronavirus (CoV), later named 
severe acute respiratory syndrome coronavirus 2 
(Sars-CoV-2), began in the city of Wuhan, in the Hubei 

province, China, and rapidly spread to 24 other coun-
tries, receiving the name of Coronavirus Disease 2019 
(COVID-19)1-5. In the last 20 years, the coronaviruses 
were responsible for two major epidemics, the Severe 
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oxygen, and alleviate respiratory discomfort15.
The Chinese Center for Disease Control and Pre-

vention (CCDC) assessed the severity of COVID-19 
cases by analyzing 72,314 records, including: 44,672 
(61.8%) confirmed cases, 16,186 (22.4%) suspected 
cases, 10,567 (14.6%) clinically diagnosed cases, and 
889 asymptomatic cases (1.2%). From this study, we 
can conclude that 80.9% of the total confirmed cases 
were “mild”. However, it is alarming that serious 
cases accounted for 13.8% and critical cases, 4.7% of 
the cases confirmed, and that 5% of the total cases 
required an Intensive Care Unit (ICU) and 2.3% 
mechanical ventilation16.17.

Lai et al.18, after evaluating three 19-21 large-scale 
Chinese studies to understand the manifestations 
of COVID-19, concluded that out of the 278 patients 
with pneumonia caused by Sars-CoV-2, 72 (25.9%) 
were admitted to the ICU, 56 (20.1%) developed acute 
respiratory distress syndrome, and 23 (8.3%) needed 
mechanical ventilation.

In view of the high demand for this equipment 
throughout the world due to the COVID-19 pandemic, 
this item is already considered scarce in the market. 
According to data collected from the Cadastro Nacio-
nal de Estabelecimentos de Saúde (CNES)22, Brasil 
had, in April 2020, 70,516 respirators in operation, 
considering both public and private healthcare insti-
tutions, which means 33 pieces of equipment for 
every 100,000 inhabitants23. However, even with the 
addition of 5,649 machines, in relation to January of 
2020, their distribution throughout the Brazilian ter-
ritory is uneven, since 51.4% of them are in the South-
eastern region22. Therefore, it is important to devise 
strategies to reduce the damage caused by the lack of 
such equipment and to reduce the duration of its use, 
when possible.

Complications from the use of mechanical 
ventilators
It is known that Pneumonia Associated with 

Mechanical Ventilation (PAMV) is an important health-
care-related infection (HCRI) and causes an increase in 
mortality, days of ICU stay, and hospital costs14. In the 
context of the COVID-19 pandemic, these indicators 
may be even more worrying, considering the patho-
genesis of Sars-CoV-2 and the complications already 
associated with this infection.

In 2011, approximately 157 thousand cases of 
healthcare-related pneumonia were reported in ICUs 
in the United States (USA), and 39% were considered 

Acute Respiratory Syndrome (SARS), caused by the 
Severe Acute Respiratory Syndrome Coronavirus 
(Sars-Cov), in 2002; and the Middle East Respiratory 
Syndrome (Mers), caused by the Middle East Respi-
ratory Syndrome Coronavirus (Mers-Cov), in 20126-

8. Considering that the Sars-CoV-2 is still spreading 
throughout the world, on 30 January 2020, the 
World Health Organization (WHO) declared a state 
of emergency in public health, and on 11 March 2020, 
declared the COVID-19 pandemic9,10.

Due to its recent discovery, knowledge about 
COVID-19 is still limited. There is no specific antivi-
ral treatment or vaccines currently available, scien-
tists throughout the world test have been testing new 
drugs and approaches, but further studies are needed 
to obtain conclusive results11.

On 13 March 2020, the WHO issued a document 
summarizing the guidelines and scientific evidence 
from the treatment of previous epidemics caused by 
CoV. Among the recommendations, they presented 
strategies to treat respiratory failure in severe cases; 
this included mechanical ventilation as an important 
ally in these cases12.

Therapy for patients with severe cases of COVID-
19 has been symptomatic, and oxygen therapy is the 
primary intervention. However, in cases in which 
respiratory failure is resistant to oxygen therapy, it is 
necessary to use mechanical ventilation, which brings 
with it not only the benefits for patients but also the 
risk of developing complications13.

Pneumonia Associated with Mechanical Ventila-
tion (PAMV) is one of the most common infections 
related to intubated patients, so it is necessary to 
adopt measures to reduce its occurrence14. In this 
context, oral hygiene, done correctly, is a benefi-
cial modifier factor for the occurrence of this infec-
tion. Thus, this brief but concise and essentially 
practical review aims to emphasize the importance 
of effective oral hygiene in patients on mechan-
ical ventilation and address its positive impacts 
on the outcome of patients affected by COVID-19. 

USE OF MECHANICAL VENTILATORS

Mechanical ventilation (MV) is a support method 
for the treatment of patients with acute or exacer-
bated chronic respiratory failure. Its main objectives 
are: to maintain gas exchanges, relieve the strain on 
respiratory muscles, revert or prevent the fatigue of 
respiratory muscles, decrease the consumption of 
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VAP. The incidence density of this infection remains 
approximately in the range of 4.4 cases/1,000 days of 
mechanical ventilation in American ICUs24. In Brasil, 
in a study carried out in the University Hospital of 
the North of Minas Gerais with 190 ICU patients, the 
incidence of VAP was 23.2% and there was a positive 
association between the occurrence of pneumonia, 
duration of hospital stay >15 days, duration of MV >10 
days, and reintubation25.

It has been proposed that PAMV occurs through 
four mechanisms, which are: (1) aspiration of secre-
tions, (2) inhaling of contaminated aerosols, (3) dis-
semination of bacteria through the hematogenic route, 
and (4) translocation of bacteria from the gastrointes-
tinal tract. Of these mechanisms, the aspiration of 
secretion from the oral cavity and oropharynx is the 
most relevant, and it is called aspiration pneumonia26.

MEASURES TO REDUCE THE RISK OF PAMV

In intubated patients, the coughing reflex, which 
promotes airway clearance, does not occur or occurs 
precariously. Since the airways are frequently con-
taminated by microorganisms of the nasal, oral, and 
pharyngeal regions, the chances of contamination, 
without such mechanical clearing, greatly increase. 
Therefore, oral hygiene can reduce oral colonization, 
prevent infections, and maintain the integrity of the 
mucosa, in addition to providing some comfort for 
the patient27.

In hospital environments, the oral hygiene of 
patients is performed by nursing technicians, under 
the supervision of nurses or physicians responsible 
for the patient. However, this task is not a priority in 
the everyday lives of these professionals, perhaps to a 
lack of knowledge about the importance of the proce-
dure or because it is not part of the routine standard 
care in institutions27. In this sense, the curricula for 
professional nursing training should be reformulated 
so that nurses have sufficient theoretical support to 
guide the rest of the team on oral care.

The contribution of effective programs of oral 
hygiene is widely known for reducing the indices 
of PAMV28.29. However, when it comes to tech-
niques, frequency, and products to be used in the 
process of oral hygiene of intubated patients, there 
is still no consensus on which are the most effec-
tive. Some studies recommend brushing the teeth 
twice a day30. Regarding the use of products, Waki-
uchi et al.31, after analyzing 17 studies on the topic, 

identified that four recommended the use of alcoholic 
chlorhexidine 0.12%. The Brazilian Health Regulatory 
Agency (Anvisa)32 recommends, with a high level of 
evidence, using chlorhexidine for oral hygiene to 
prevent HCRI. A study that evaluated oral hygiene 
with 0.12% chlorhexidine every 12 hours, in 105 ICU 
patients, concluded that VAP occurred less frequently 
in the group that received the intervention (15.9%) than 
in the control group (16.2%), which was composed of 
108 patients33.

It is worth mentioning that, in patients hospitalized 
in the ICU, oral hygiene can become precarious by 
the association of some factors, such as: reduction of 
the natural cleaning of the mouth provided by chew-
ing and the movement of the tongue and cheeks, and 
possible reduction in the salivary flow caused by some 
medications. In addition, when there is the presence of 
a tracheal tube, the access to the oral cavity becomes 
even more difficult and may increase the formation 
of biofilm34.

An important contribution to improve the oral 
health care of patients in MV is including a dentistry 
team in patient care. A study conducted by Souza et 
al.35 evaluated the inclusion of a dentistry team in a 
public hospital in the city of Belo Horizonte, MG, aim-
ing to implement a new oral hygiene protocol using 
0.12% chlorhexidine to prevent infections associated 
with the ICU environment. The ventilation bundle, a 
protocol of measures based on evidence and imple-
mented together, was deployed by the medical and 
nursing team to reduce the incidence of PAMV. Pneu-
monia, which was the main pathological manifestation 
from ICU infections (33.3%), was no longer the most 
frequent event (3.5%) after the implementation of the 
oral hygiene protocol. The process of oral hygiene 
is not always included in the bundle; however, the 
inclusion of the procedure is recommended given its 
proven positive impact. Regarding the perception of 
professionals involved in the care of these patients 
on the inclusion of dentistry in the ICU, 100% were 
favorable to it, and 62% acknowledged the contribution 
of the oral hygiene protocol in reducing the number 
of VAP cases.

Franco et al.36 suggest a oral hygiene protocol to 
be carried out by a dental surgeon along with the 
nursing team. It begins with basic principles, cov-
ering, for example, the positioning of the patient on 
the bed (dorsal decubitus at 30 to 45 degrees) and the 
observation of the patient’s monitoring parameters, 
which must be maintained after the procedure. Oral 
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hygiene must be carried out using a swabbing device 
and chlorhexidine 0.12%, every 12 hours. The proto-
col includes the following steps: (1) Disinfect hands; 
(2) put on sterile gloves; (3) constantly aspire the oral 
cavity during the procedure; (4) carry out oral hygiene 
with a swab soaked in chlorhexidine 0.12% on tooth 
surfaces, mucosa, palate, dorsum of the tongue, and 
intubation tube; and (5) apply oral lubricant on the lips 
every 6 hours to minimize dryness (Figure 1). Accord-
ing to Santos et al.37, the use of a tongue scraper leaner 
is also an effective mechanism to reduce biofilm in 
patients undergoing mechanical ventilation.

Dental surgeons are still not part of most hospital 
teams. The main obstacle to their inclusion is the lack 
of prioritization of dental care in the face of the many 
complications that patients already present38. How-
ever, it is worth mentioning that, when present, the 
dentistry work should focus on patient care, aiming to 
reduce the risk of aggravation and/or systemic compli-
cations as a result of their oral health, this includes a 
prior assessment of the patient, continuous monitor-
ing during their hospital stay, and follow-up after the 

completion of the treatment34.39. Thus, the inclusion 
of hospital dentistry is important to promote integral 
patient care through a multidisciplinary team, and, 
consequently, improve the health condition40.

Given the above, it is expected that dental sup-
port in severe cases, when the survival of the patient 
requires MV, can be widely recognized as a strategy 
that can effectively contribute to the reduction of 
comorbidities, provide more comfort, and improve 
the general conditions of the patient.

FINAL CONSIDERATIONS

Pneumonia Associated with Mechanical Ventila-
tion (PAMV) is an important complication in patients 
in intensive care and undergoing mechanical ven-
tilation, with a great impact on health indicators. 
Although there is no scientific consensus about tech-
niques, frequency, and products to be used in the 
process of oral hygiene of intubated patients, chlor-
hexidine has been the most recommended, including 
by the Brazilian National Health Agency. Additional 
measures, such as the removal of the dental biofilm 
and orotracheal aspiration, may help to reduce the 
incidence, duration, and aggravation of PAMV cases. 
These measures are essential, particularly in the cur-
rent pandemic scenario, in which the pathogenesis 
of Sars-CoV-2 and the complications from COVID-19 
often lead to the use of MV. Considering the docu-
mented number of mechanical ventilators, which 
are insufficient to meet the many critical cases of 
COVID-19, measures that may reduce the need for 
MV are very welcome and should be widely dissemi-
nated among health professionals and the population 
in general.

Finally, it is worth reiterating that the inclusion of 
dentistry in hospital environments is also an import-
ant ally, both in the implementation of oral hygiene 
protocols and in conducting studies that might lead 
to conclusions about the procedures and products 
that are more effective in oral health care and, con-
sequently, in reducing the morbidity and mortality 
of patients.

Therefore, it is recommended that public health 
authorities stimulate the joint participation, respon-
sibility, and continuing education of all professionals 
involved in the oral hygiene of patients undergoing 
mechanical ventilation in ICUs, and, in particular 
in serious cases of COVID-19. By effectively deploy-
ing and implementing this strategy, there will be a 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

APPLY ORAL LUBRICANT 
Repeat application every 6 hours to minimize lip dryness. 

CARRY OUT ORAL HYGIENE 
Use a swab soaked in chlorhexidine 0.12% on tooth surfaces, 
mucosa, palate, dorsum of the tongue, and intubation tube. 

ASPIRE THE ORAL CAVITY 
Constantly aspire the oral cavity during the hygiene process. 

WEAR STERILE GLOVES 

Hand hygiene should be performed with an appropriate product, 
according to the guidelines of the Brazilian Health Regulatory Agency 
(ANVISA) and the World Health Organization (WHO) considering the 
"5 Moments for hand hygiene." 

HAND HYGIENE 

ORAL HYGIENE PROTOCOL FOR 
PATIENTS UNDERGOING 
MECHANICAL VENTILATION 

FIGURE 1 . ORAL HYGIENE PROTOCOL IN PATIENTS 
UNDERGOING MECHANICAL VENTILATION. ADAPTED 
FROM LAMBERTUCCI ET AL.36
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significant gain in the status of patients under treat-
ment and hospitalized in ICUs due to the worsening 
of Sars-CoV-2 infections, as well as an optimization 
regarding the use of equipment intended for MV. 
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RESUMO

A COVID-19, causada pelo Sars-CoV-2, pode apresentar complicações respiratórias que, muitas vezes, levam o paciente a depender da 
ventilação mecânica por vários dias. Sabe-se que a Pneumonia Associada à Ventilação Mecânica (PAVM) é frequente nos pacientes 
que utilizam esse equipamento por um longo período de tempo e que sua ocorrência, consequente à COVID-19, pode cursar com um 
pior prognóstico para o paciente. Por esse motivo, e somado à insuficiência de aparelhos para atendimento da demanda atual, faz-se 
necessária a adoção de medidas que visem à prevenção de complicações que possam agravar o quadro clínico do paciente e, conse-
quentemente, aumentar o tempo médio de internação e os respectivos custos da assistência. Sendo assim, o objetivo deste estudo foi 
discorrer de forma concisa e prática, com base na literatura disponível, sobre a importância da adoção de protocolos adequados de 
higiene oral nos pacientes em ventilação mecânica. Com base nos dados obtidos, identificou-se que a adoção de medidas efetivas de 
higiene oral, principalmente sob a supervisão do profissional dentista, pode contribuir para a redução da morbimortalidade associada 
à PAVM, resultando em maior disponibilidade de equipamentos de ventilação mecânica. Desde que tais equipamentos estão sendo 
muito demandados durante a pandemia da COVID-19, o conhecimento e a implantação de medidas efetivas de higiene oral, indubi-
tavelmente, repercutirão na melhoria da qualidade da assistência oferecida aos pacientes, portanto, beneficiando todos aqueles em 
situação crítica de saúde e assistidos em UTIs.

PALAVRAS-CHAVE: Respiração artificial. Infecções por coronavírus. Pneumonia associada à ventilação mecânica. Higiene bucal. Síndrome 
respiratória aguda grave.
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INTRODUCTION

So far, 1,086,990 cases of the new coronavirus have 
been recorded in Brasil, with 50,659 deaths in the 
entire territory1. As in other parts of the world, there 
is great concern about the contamination of health 
professionals who are dealing daily with suspected 
and confirmed patients of this new disease.

In China, the initial epicenter of the disease, more 
than 3,300 cases were reported among health profes-
sionals and about 22 deaths2.

Only among nursing professionals, 30 deaths 
were registered and another 4,000 had to be removed 
from work due to COVID-19, by April 2020 in Brasil3.

The SARS COV-2 that leads to COVID-19 has 
already been shown to be viable in aerosols and trans-
mitted through droplets4.

Chest tube insertion is one of the most common 
procedures performed in trauma hospitals, Inten-
sive Care Units, and elective surgery services, not 
only by surgeons but also by Clinicians and Emer-
gency Doctors.

It is a procedure with great potential for generat-
ing aerosol during the procedure and the convales-
cence of the disease that generated the indication 
for drainage, especially in patients with continuous 
aerial escape5.

The purpose of this document is to list some 
maneuvers and precautions that can minimize the 
contamination of the team during the management 
of chest drains in this Pandemic.

SUMMARY

INTRODUCTION: What has been published so far regarding safe methods to deal with chest tube insertion during COVID-19.

METHODS: A descriptive study of the literature available in the Medline/PubMed, Lilacs, Scopus databases and specialized books. The 
search was carried out using the terms “infectious diseases”; “COVID-19”; “Chest tubes”.

RESULTS: This paper aggregates and consolidates some old concepts to new tactics to minimize the contamination of teams who deal 
with chest tubes, before, during, and after the procedure.

CONCLUSIONS: Health officials are under increasing pressure to control the spread of COVID-19, which is a very virulent disease. Our 
analysis brought together old rules against contamination along with new tactics for professionals who deal with chest drains in order 
to minimize the contamination of teams during the Pandemic.

KEYWORDS: Communicable Diseases. Coronavirus Infections. Chest tubes.
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neuromuscular blocker can be used as an additive to 
sedation to prevent coughing and viral contamination.

During the procedure
The recommended technique surgical chest tube 

insertion, the same recommended by the American 
College of Surgeons9.

The number of people at the bedside should be kept 
to a minimum, as in other procedures during the Pan-
demic, and should include the doctor who will perform 
the procedure, an assistant (who may be a more senior 
resident), and someone to open and deliver materials, 
such as a nurse10.

The physician responsible for the procedure must 
be the most experienced, and the presence of stu-
dents or interns must be avoided to minimize the risk 
of contamination10.

All Personal Protective Equipment (PPE) avail-
able must be used for procedures that may generate 
aerosols: sterile and liquid-impervious apron, double 
gloves, Face Shield, Mask N95/PFF2, or higher11,12.

Wide skin antisepsis on the side to be drained, 
placement of sterile fields.

Full local anesthesia with 20ml of 1% lidocaine.
Small incision 2 to 3 cm;
Drain passage in superior and posterior direction;
Making stitches around the drain for the wound 

to be tightly closed thus avoiding the discharge 
of secretions;

For those who use the drainage technique with 
closed hemostatic forceps on the distal 1/3 of the drain, 
this should only be released when the drain has been 
connected to the extension tube;

After the procedure
In 2011, Cipriano and Dessote13 recommended 

the use of hospital adhesive tape on the connec-
tors between the extension tube and chest drain 
to prevent inadvertent disconnection; in 2020, the 
use of two plastic cable ties with the same purpose 
was indicated14.

Change of water stamp only when indicated and 
by a properly trained nursing professional, using all 
indicated PPE.

Keep using the HEPA or HME F filter connected to 
the patient’s collector bottle in order to reduce con-
tamination of the environment, some filters provide 
an additional resistance of 1 to 2.3 cm H2O to the sys-
tem14 (Figure 3).

One author recently recommended the use of 

METHODS

A descriptive study of the literature available in 
the Medline/PubMed, Lilacs, Scopus databases and 
specialized books. The search was carried out using 
the terms “infectious diseases”; “COVID-19”; “Chest 
tubes”. Our study brings what is known about the 
coronavirus and ways to protect teams dealing with 
chest tubes. This can assist hospitals in the next steps 
that can be taken to protect health professionals. This 
is a review article that brings information collected 
from different articles published since the beginning 
of the 2019 novel coronavirus epidemic.

RESULTS
Before the procedure

All materials needed to perform the procedure 
must be prepared before surgery. Some authors sug-
gest the preparation of a BAG with all items to mini-
mize the circulation of professionals between safe and 
contaminated areas.

The use of a HEPA or HME F filter, similar to the 
one recommended for orotracheal intubation6 should 
be considered and connected to the vent of the col-
lecting bottle interposed by a cut orotracheal tube, in 
order to reduce possible contamination of the environ-
ment in collecting bottle with two vents, one of this 
must be isolated. (Figure 1).

It has already been demonstrated in the laboratory 
that the use of an antiviral filter reduces the emission 
of aerosols when coupled to the collector flask, thus 
reducing the chances of contamination by the team7.

The collection bottle mentioned here is a simple 
one, which works as a collector and water seal with 
two vents, widely used in hospitals of the Brazilian 
Unified Health System and other parts of the world 
(Figure 2).

It is recommended that the chest drain previously 
chosen for this purpose is already connected to the 
extension tube, to avoid an inadvertent exit from col-
lections that may contaminate the team8.

Some authors recommend that the distal 1/3 of the 
drain be clamped with a strong hemostat with the 
same purpose described8.

Preemptive multimodal analgesia with analgesic, 
non-steroidal anti-inflammatory, and an opiate in 
awake patients to reduce the pain of the procedure 
and reflexes that lead to the discharge of secretions 
that may serve as contaminants8.

In patients on mechanical ventilation, a 
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domestic liquid bleach (5.25 to 6.15%) on the water 
seal in a concentration of 1 part to 50 in order to min-
imize contamination, but we believe that this recom-
mendation still requires further analysis14.

Drain removal should be performed with as 
few people in the room as possible, prior to anal-
gesia, with anesthesia around the drain, making a 
suture in the drain wound to keep it tightly closed 
at the end.

DISCUSSION

Although complications such as pneumothorax 
affect only 1% of patients with COVID-19, and pleu-
ral effusions with a possible indication for chest tube 
insertion have been reported in only 5% of cases, chest 
drainage continues to be performed in trauma victims 
and with its classic indications15.

Old rules and precautions to avoid contamina-
tion such as keeping the drain clamped in its 1/3 
distal or having the drain already attached to the 
extension tube at the time of insertion must be fol-
lowed thoroughly8.

The use of personal protective equipment complete 
with gloves, cap, N95 or PFF2 mask, face shield, and 
waterproof apron is essential12.

During the patient’s convalescence, whether in the 
ICU or in the wards, all care is necessary during the 

exchange of the water seals; it is advisable to reinforce 
the connections with adhesive tape or even with plas-
tic clamps13,14.

New approaches, such as the use of a filter with 
high particle detention power (HEPA), should be con-
sidered in order to reduce viral contamination14.

Other conducts such as the addition of liquid 
bleach to the water seal require further analysis of 
the results before they are indicated14.

CONCLUSIONS

Health officials are under increasing pressure 
to control the spread of COVID-19, which is a very 
virulent disease. In this context, many health profes-
sionals including doctors, nurses, physiotherapists, 
and nursing technicians have been contaminated, 
removed from work, and even lost their lives. Our 
analysis brought together old rules against contam-
ination with new tactics for professionals who deal 
with chest drains in order to minimize contamination 
of the team during the Pandemic.

Author’s Contributions
Bruno José da Costa Medeiros - Data Collection, 

Writing, Original preparation; Fernando Luíz West-
phal - Conceptualization, Writing - Review and Editing, 
Visualization.

FIGURE 3FIGURE 2FIGURE 1



MEDEIROS, B. J. C.

105 REV ASSOC MED BRAS 2020; 66(SUPPL 2):102-105

REFERENCES
1. Johns Hopkins University & Medicine. COVID-19 Dashboard by the Center 

for Systems Science and Engineering (CSSE) at Johns Hopkins University 
(JHU). Baltimore: Johns Hopkins University & Medicine; 2020. [cited 2020 
Jun 22]. Available from: https://coronavirus.jhu.edu/map.html

2. World Health Organization. OMS alerta sobre contaminação de profis-
sionais de saúde por COVID-19. Geneva: World Health Organization; 
2020. [cited 2020 Mar 19]. Available from: https://news.un.org/pt/ 
story/2020/02/1704211

3. Conselho Federal de Enfermagem. Profissionais afastados por COVID-19. 
2020. Brasília: Conselho Federal de Enfermagem; 2020. [cited 2020 May 
26]. Available from: http://www.cofen.gov.br/brasil-tem-30-mortes-na-
enfermagem-por-COVID-19-e-4-mil-profissionais-afastados_79198.html

4. van Doremalen N, Bushmaker T, Morris DH, Holbrook MG, Gamble A, Wil-
liamson BN, et al. Aerosol and surface stability of SARS-CoV-2 as compared 
with SARS-CoV-1. N Engl J Med. 2020;382(16):1564-7.

5. Bilkhu R, Viviano A, Saftic I, Bille A. COVID-19: chest drains with air leak: the 
silent ‘super spreader’? CTSNet. 2020. doi.org/10.25373/ctsnet.12089130.
v1. [cited 2020 May 26]. Available from: https://ctsnet.figshare.com/
articles/COVID-19_Chest_Drains_With_Air_Leak_The_Silent_Super_
Spreader_/12089130/1

6. Associação Brasileira de Medicina de Emergência - ABRAMEDE. 
Recomendações para intubação orotraqueal em pacientes portadores de 
COVID-19. 2020. [cited 2020 May 26]. Available from: http://abramede.
com.br/wp-content/uploads/2020/04/Recomendacoes-IOT-FINAL-RE-
VISAO-100420.pdf

7. Akhtar MR, Ricketts W, Fotheringham T. Use of an antiviral filter attached 
to a pleural drain bottle to prevent aerosol contamination with SARS-CoV-2. 
Clin Med (Lond). 2020;20(4):e60-1.

8. Medeiros BJC, Westphal FL, Lima LC. Cuidados padronizados em dreno de 
tórax: técnicas e manejo: técnicas e Manejo. São Paulo: Manole; 2019. p.41-6.

9. American College of Surgeons. ATLS Advanced Trauma Life Support: stu-
dent course manual. 10th ed. Chicago: American College of Surgeons; 2018.

10. Lima DS, Ribeiro Junior MF, Vieira-Jr HM, Campos T, Savieiro S. Alterna-
tivas para o estabelecimento de via aérea cirúrgica durante a pandemia de 
COVID-19. Rev Col Bras Cir. 2020;47:e20202549.

11. Schultz P, Morvan JB, Fakhry N, Morinière S, Vergez S, Lacroix C, et al; 
French Society of Otorhinolaryngology, Head, Neck Surgery (SFORL); 
French Society of Head, Neck Carcinology (SFCCF). French consensus 
regarding precautions during tracheostomy and post-tracheostomy care 
in the context of COVID-19 pandemic. Eur Ann Otorhinolaryngol Head 
Neck Dis. 2020;137(3):167-9.

12. Center for Disease Control and Prevention. Coronavirus COVID-19. Atlanta: 
Center for Disease Control and Prevention; 2020. [cited 2020 May 28]. 
Available from: https://www.cdc.gov/coronavirus/2019-ncov/index.html

13. Cipriano FG, Dessote LU. Drenagem pleural. Medicina (Ribeirão Preto). 
2011;44(1):70-8.

14. Pieracci FM, Burlew CC, Spaim D, Livingston DH, Bulger EM, Davis KA, 
et al. Tube thoracostomy during the COVID-19 pandemic: guidance and 
recommendations from the AAST Acute Care Surgery and Critical Care 
Committees. Trauma Surg Acute Care Open. 2020;5(1):e000498.

15. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and 
clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia in 
Wuhan, China: a descriptive study. Lancet. 2020;395(10223):507-13.

PALAVRAS-CHAVE: Doenças Transmissíveis. Infecções por Coronavirus. Tubos Torácicos.



106REV ASSOC MED BRAS 2020; 66(SUPPL 2):106-111

Ethical dilemmas in COVID-19 times: how to 
decide who lives and who dies?

Nedy M. B. C. Neves1

Flávia B. C. S. N. Bitencourt2

Almir G. V. Bitencourt3

1. Universidade Salvador (Unifacs), Salvador, BA, Brasil
2. Fleury Medicina e Saúde, São Paulo, SP, Brasil

3. A.C.Camargo Cancer Center, São Paulo, SP, Brasil

http://dx.doi.org/10.1590/1806-9282.66.S2.106

DATE OF SUBMISSION: 10-Jun-2020 
DATE OF ACCEPTANCE: 12-Jun-2020
CORRESPONDING AUTHOR: Almir Bitencourt
A.C.Camargo Cancer Center - Rua Professor Antonio Prudente, 211. Liberdade, São Paulo-SP, Brasil. CEP: 01509-010 - Tel.: (11) 2189-5000
Email: almir.bitencourt@accamargo.org.br

INTRODUCTION
The respiratory disease caused by the Coronavirus 

2019 (COVID-19) is a pandemic with serious clinical 
manifestations, including death, and affecting coun-
tries on all continents. The coronavirus type 2 was the 
virus that caused severe acute respiratory syndrome 
(Sars-Cov-2), a disease responsible for the infection of 
millions of individuals and hundreds of thousands of 
deaths worldwide1.

Due to its high transmissibility, COVID-19 produces 
a simultaneous large number of patients with severe 

symptoms that require special hospital care, overload-
ing the infrastructure of health services2. It has been 
demonstrated that no health system in the world is 
capable of managing all these patients if a large por-
tion of the population is contaminated. The number of 
deaths in some countries has shocked the world and 
unveiled one of the biggest problems generated by the 
pandemic. The crisis due to the number of patients 
who require special care and hospitalizations, the 
resulting volume of equipment and multidisciplinary 

SUMMARY

The respiratory disease caused by the coronavirus SARS-CoV-2 (COVID-19) is a pandemic that produces a large number of simultaneous 
patients with severe symptoms and in need of special hospital care, overloading the infrastructure of health services. All of these demands 
generate the need to ration equipment and interventions. Faced with this imbalance, how, when, and who decides, there is the impact 
of the stressful systems of professionals who are at the front line of care and, in the background, issues inherent to human subjectivity. 
Along this path, the idea of   using artificial intelligence algorithms to replace health professionals in the decision-making process also 
arises. In this context, there is the ethical question of how to manage the demands produced by the pandemic. The objective of this 
work is to reflect, from the point of view of medical ethics, on the basic principles of the choices made by the health teams, during the 
COVID-19 pandemic, whose resources are scarce and decisions cause anguish and restlessness. The ethical values   for the rationing of 
health resources in an epidemic must converge to some proposals based on fundamental values   such as maximizing the benefits produced 
by scarce resources, treating people equally, promoting and recommending instrumental values, giving priority to critical situations. 
Naturally, different judgments will occur in different circumstances, but transparency is essential to ensure public trust. In this way, it is 
possible to develop prioritization guidelines using well-defined values   and ethical recommendations to achieve fair resource allocation.
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patients and generating queues for hospitalizations. 
There is a gap between availability and the demand 
for ICU beds. In addition to the inadequate infrastruc-
ture, there is also an absence of protocols and a lack 
of trained human resources6-8.

In isolation, some strategies have been developed 
to minimize these difficulties through regulatory pol-
icies that aim to organize the admission to services 
and procedures of high and medium complexity. A 
central manages the demands and resources available 
to provide the best care at an appropriate time. The 
regulation is based on technical criteria of priorities, 
following hierarchical protocols, based on a consensus 
by specialized medical societies, and prioritizing the 
most severe patients9.

The planning of healthcare services is a com-
plex social problem and requires multidisciplinary 
approaches. The organization of these systems is 
influenced by technical, epidemiological, ethical, 
educational, and cultural aspects. In order to sub-
stantiate the decision making that permeates med-
ical conflicts, oftentimes it is mandatory to consult 
with and seek guidance from the institution’s Ethics 
Committee10. All these arguments show that the ICU 
resources, with the necessary equipment for critical 
and serious health situations, are in deficit regardless 
of pandemics.

RATIONALIZATION OF CARE

How to make choices when there are numerous 
demands and lack of resources? Sartre11 argues that: 
“Man is condemned to be free.” To Sartre11, our pref-
erences are guided by what appears to be good, more 
specifically by an engagement in which represents 
good. Considering this scenario, the current question 
includes the approaches to allocate scarce resources. 
It is necessary to prepare to make tragic decisions, 
such as who lives and who dies. A utilitarian and prag-
matic perspective would defend allocating resources 
to those with the greatest chance of survival and a 
greater time of remaining life. It is rationality based 
on cost-benefit that can have or not an ethical value.

Conversely, there are principles that propose sav-
ing as many lives as possible and ensuring no eco-
nomic, racial, ethnic, or political bias. In this line of 
reasoning, it is not acceptable that financial conditions 
and social status are considered criteria of choice. 
Faced with this scenario, let’s look at an example: 
a young 20-year-old man and a 60-year-old patient, 

teams needed, all in discrepancy with the scarcity of 
such equipment, thus collapsing the health system.

All these demands made it necessary to ration 
equipment and interventions. The imbalance between 
supply and demand of resources leads to the question 
of how these resources can be allocated fairly2. As a 
consequence of this imbalance, there is the matter 
of how to, when to, and who will make such deci-
sions, and, in addition to the underlying and inherent 
issues of human subjectivity, professionals who are 
at the frontline of care already have to cope with the 
impact of stressful systems. Thus arises the idea of 
using artificial intelligence (AI) algorithms to replace 
health professionals in this decision-making3-5.

Considering the aspects mentioned and taking 
into account the crisis promoted by the discrepancy 
between the number of patients and the diagnostic 
and therapeutic tools of medical assistance, the ques-
tioning remains on how to manage the demands pro-
duced by the pandemic. The objective of this study is 
to reflect, from the point of view of medical ethics, 
on the basic principles of the choices made by health 
teams in the fight against the COVID-19 pandemic, 
dealing with scarce resources and having to make 
decisions that cause anguish and anxiety.

MEDICAL CARE NETWORK

In view of the facts mentioned in the introduction, 
it is worth reflecting on the scenario of the health-
care structures for critical patients who, consequently, 
require special equipment. These conditions are not 
related only to patients with positive results for 
COVID-19, but to any citizen whose pathology can 
weaken the health system, with a life-threatening risk. 
In this context, some authors have reported that the 
problem of hospital infrastructure with limited access 
is old and remains true in many regions. Goldwasser 
et al.6, for example, relate a small number of units and 
demand, which generates a gap between availability 
and the admission flow. In short, the authors have 
reported that the system defends universal care, but 
there is no room for everyone.

The ICUs are key components in the care of 
patients with an imminent risk of death and chance of 
recovery6. Due to its high degree of complexity, ICUs 
are a costly resource in hospital units, corresponding 
to approximately 20% of the operational costs7. Given 
this, there is a reduced number of ICUs, which do 
not service everyone who needs them, thus rejecting 
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both with comparable forecasts, who would be given 
the benefit? Who will be saved? This and other chal-
lenges are in the hands of doctors at the frontline of 
emergency care. Faced with the anguish of this type 
of decision, it is believed that the task of allocating 
resources fairly could be shared with mechanisms 
that can minimize this overload of physicians.

MEDICAL AND TEAM CONFLICT

It is scientific knowledge that doctors work under 
pressure from their families, colleagues, and hospital 
managers to decide which patient will be benefited 
from the use of the ICU. In addition, the concept of 
priority varies based on individual judgment, interpre-
tation, social responsibility, and transparency. Physi-
cians who are in charge of the care of severe patients, 
deciding when and how the first support measures 
must be initiated, timely, are oftentimes young and 
unprepared. Considering this, it is essential to broaden 
the training of professionals6. Therefore, it is noted 
that the responsibility of deciding priorities is born by 
a single professional, the physician, with their human 
subjectivity and with risks of mistakes and successes. 
It is clear that these facts generate anguish and suf-
fering in professionals.

There is no consensus in the literature of any sci-
entific area; therefore, in some circumstances, the 
experience of a certain professional can guide the 
diagnostic and therapeutic determination, despite 
going against scientific evidence. Sometimes the best 
strategy is directly related to the experience of each 
service. Empiricism appears as a solution when it is 
acknowledged that the routine approach does not con-
template a routine situation12.

An important milestone in the medical area was 
“evidence-based medicine”. This pattern was built 
based on a mental process that evidences clinical rea-
soning, including the calculation of probabilities of out-
comes, risks, and benefits in such a way that becomes 
relevant for the establishment of scientific evidence. 
This emerges as a tendency to replace subjectivity 
by technical objectivity. Following a new paradigm, 
protocols were created based on scientific studies in 
order to standardize the practice and make it safer 
to benefit patients and physicians alike12. In view of 
these facts, there are authors who advocate the intro-
duction of protocols in medical practice, while others 
consider intersubjectivity restrictive to the construc-
tion of objective decisions as support of scientificity13. 

One must consider that all of these mechanisms were 
devised for the good of the patient; however, physi-
cians risk becoming a “robot” that only follows frame-
works and protocols without getting involved in the 
search for the best scientifically recognized solution 
at their disposal.

MODELING OF THE COVID-19 PANDEMIC

There are demonstrative data available to project 
the demands of resources. Estimates of the reproduc-
tion number of Sars-Cov-2 show that each infected 
person spreads the virus to at least two other, on 
average. Of all the patients infected with COVID-19, 
approximately 15% have severe diseases, and 5% have 
critical needs. The overall mortality ranges from 0.25% 
to 3.0%. Mortality is higher in vulnerable populations, 
such as people over 80 years old (>14%) and with 
comorbidities, 10% for patients with heart disease, 
and 7% for diabetics. Several factors, such as social 
distancing and other interventions can influence the 
calculation of the total population infected; however, 
the estimate is around 5%14.

The model of scarcity previously observed extends 
to diagnostic, therapeutic, and preventive interven-
tions2. Pharmaceutical products and experimental 
treatments are in the early stages of study15. In the 
same way, a vaccine will take time to be developed, 
produced, and distributed. Based on the foregoing, is 
it possible to predict that the time necessary to achieve 
the goals that can balance the system imposed by the 
pandemic is still long, requiring a structuring and 
making, therefore, the prognosis bleak.

AI IN PROBLEM SOLVING

AI can interfere and help in the creation of stan-
dards and protocols to assist physicians in making 
the previously mentioned choices in the face of severe 
patients in a critical situation. Currently, AI covers a 
huge variety of subfields. Among these is the study of 
connective models or neural networks (CNN, convolu-
tional neural networks). A neural network can be seen 
as a simplified mathematical model of the functioning 
of the human brain16.

One of the areas most studied by scientists about 
AI is the process of Problem Solving, which was devel-
oped by analyzing the behaviors of individuals who 
solve problems to simulate aspects of intelligent and 
rational behavior. The AI planning techniques have 
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allowed the generation of a plan that solved a problem 
in a few hours, something that would take other meth-
ods weeks to achieve. Among the software created 
are those for medical diagnosis based on probabilis-
tic analysis, and they were able to execute tasks at 
the same level as a doctor who specializes in various 
areas of medicine. In this same line, the literature 
presents proposals for replacing causal, mechanistic, 
or structural clinical reasoning models for models of 
determining probabilistic that are typical of epidemi-
ological reasoning17.18. These mechanisms include the 
assumptions of their knowledge pool and concepts 
of practical nature through methods and tools used 
in the examination of evidence and criteria to assess 
its results12.

Therefore, is it possible to join strengths to develop 
effective and faster systems to reduce the shortage 
observed and, thus, fight the problems faced in this 
pandemic crisis19.

ETHICAL VALUATION

From an ethical perspective, it can be argued that 
value judgment is an attempt of judgment based on a 
careful evaluation of the information available, taken 
as incomplete and evolving. It is worth exemplifying 
a value judgment on how to proceed in a medical 
emergency. In this case, the quality of judgment is 
incomplete since it is the result of cultural or personal 
limitations. Valuation is essential as an element for 
the contextualization of ethics in its broadest sense. 
Ethics is shaped based on the ingraining of values in 
subjects and the society in which they are inserted, 
and, from this set, each one proposes their actions20.  
That being said, it is necessary to valuate to intervene. 
It is worth noting that the medical field assigns a dif-
ferent value to life, according to age, providing distinct 
care to children, adults, and the elderly12.

From this perspective, the ethical values necessary 
to ration healthcare resources in an epidemic have 
high prestige and can converge into some proposals 
based on fundamental values, such as maximizing the 
benefits produced by scarce resources, treating people 
equitably, promoting and recommending instrumen-
tal values, and giving priority to critical situations21. 
A recently published article taking into account the 
ethical particularities mentioned produced specific 
recommendations to allocate medical resources in the 
COVID-19 pandemic2:

1. Maximize benefits - the priority of limited 

resources should aim at saving as many lives as pos-
sible and maximizing improvements throughout life 
post-treatment. This premise is consistent both in the 
perspective of utilitarian and non-utilitarian ethics.

2. Prioritize health professionals - resources such 
as tests, PPE, ICU beds, ventilators, therapeutics, and 
vaccines should be directed initially to healthcare pro-
fessionals, particularly those who face a high risk of 
infection and whose training makes them difficult to 
replace, which can cause insufficient assistance and, 
as a result, an increased number of deaths due to the 
decreased number of trained professionals.

3. Do not allocate based on the order of arrival - in 
case of patients with a similar prognosis, the opera-
tionalization should be random. Prioritizing those who 
arrived first would be unfair.

4. Be sensitive to the scientific evidence - protocols 
must follow scientific guidelines and be updated as 
they develop.

5. Reward research participants - people who par-
ticipate in research to prove the safety and effective-
ness of vaccines and therapeutic measures should 
receive some priority in interventions.

6. Apply the same principles to all COVID-19 
and non-COVID-19 patients - the fair allocation of 
resources that prioritizes the value of maximizing 
benefits applies to all patients who need them.

It is necessary to implement policies of rationing 
in order to balance multiple ethical values. Naturally, 
there will be different judgments in different circum-
stances, but it is essential to maintain transparency to 
ensure public trust2. It is possible to draw up prioriti-
zation guidelines using well-established ethical values 
and recommendations to achieve fair procedures for 
resource allocation. That way, it is possible to prevent 
individual physicians from being faced with the grim 
task of improvising decisions.

FINAL CONSIDERATIONS

Certainly, there is much to be said about this topic; 
therefore, there are no pretensions of exhausting it 
here, given that in the history of humanity the evolu-
tion of thought is a historically recognized reality. In 
other words, problems are not impervious and solu-
tions are changeable.

Despite what has been studied and seeking to 
achieve the objective proposed, many are the pos-
sibilities to contribute to the efforts of minimizing 
the dilemma of medical teams in circumstances of 
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a scarcity of resources in which they are coerced 
to make tragic decisions. In this aspect, it is worth 
reinforcing the six aforementioned recommendations 
that can ensure that physicians do not have to handle 
the task of deciding alone and can still count on a 
higher level of problem-solving in the organizational 
sphere the institution, relieving their emotional bur-
den. In addition to that, there is the guarantee of 
equal treatment when patients are at the same level 
of prognosis, in the search for the equity of access 
to resources, something which must be considered 
in each case.

The defense of the creation of broad and well-de-
fined scientific protocols to assist teams in making 
difficult decisions is advocated by several authors 
as one of the ways of distancing physicians at the 
frontline, from the responsibility of an inappropriate 
choice. There is validity in institutions creating mod-
els and parameters that can employ screening pro-
fessionals, physicians who are not allocated to direct 
patient care, and medical committees specialized in 
ethics to apply guidelines that may help in making the 
decisions around the rationing and implementation 
of definitive choices. In this scenario, AI can assist 
in the generation of a multitude of probabilistic sets 
for hypothetical problems, comparing them with the 
similarity of the real problems, and from these events, 
cooperate for a more appropriate choice. In this same 

line of argument, governments have the legitimate 
right to draw up public policies that might hinder the 
scarcity of medical resources, such as ICU beds, res-
pirators, monitors, and infusion pumps, in addition 
to PPE and testing for healthcare professionals who 
are at the frontline, preventing the risk of contami-
nation. Therefore, AI algorithms can also be useful 
as an auxiliary tool to streamline inventory control, 
the standardization of purchases of raw materials, 
transport, and logistics.

The downside is that even well-designed guidelines 
can present challenging problems in decision-making. 
In other words, a well-defined protocol does not guar-
antee its applicability, nor its suitability of use. In addi-
tion, an excess of protocols and routines homogenize 
practices, and professionals start adopting intuitive 
and pragmatic approaches. Finally, a key point is the 
use of AI as an auxiliary strategy of this praxis. Given 
the above, it is possible to reframe healthcare through 
the work of teams composed of multiple players, even 
AI. This process aims to reduce problems while solu-
tions are researched and answer questions to avoid 
anguish and suffering.
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RESUMO

A doença respiratória provocada pelo coronavírus 2019 (COVID-19) é uma pandemia que produz uma grande quantidade simultânea 
de doentes com sintomas graves que necessitam de cuidados hospitalares especiais, sobrecarregando a infraestrutura dos serviços de 
saúde. Todas essas demandas geram a necessidade de racionar equipamentos e intervenções. Diante desse desequilíbrio, como, quando 
e quem decide, há o impacto dos sistemas estressores dos profissionais que se encontram na linha de frente do atendimento e, em 
segundo plano, questões inerentes à subjetividade humana. Nesse percurso, surge ainda a ideia do uso de algoritmos da inteligência 
artificial para substituir o profissional de saúde nessa tomada de decisão. Nesse contexto, fica o questionamento ético de como gerenciar 
as demandas produzidas pela pandemia. O objetivo deste trabalho é refletir, do ponto de vista da ética médica, sobre princípios basilares 
das escolhas executadas pelas equipes de saúde, no enfrentamento da pandemia da COVID-19, cujos recursos são escassos e as decisões 
ocasionam angústia e inquietação. Os valores éticos para o racionamento de recursos de saúde em uma epidemia devem convergir 
para algumas propostas embasadas em valores fundamentais, como maximizar os benefícios produzidos por recursos escassos, tratar 
as pessoas de forma igualitária, promover e recomendar os valores instrumentais, dar prioridade para situações críticas. Naturalmente 
ocorrerão julgamentos diferentes em circunstâncias distintas, mas é fundamental que haja transparência para garantir a confiança 
pública. Desse modo, é possível elaborar diretrizes de priorização utilizando valores e recomendações éticas bem delineados para atingir 
procedimentos justos de alocação de recursos.

PALAVRAS-CHAVE: Ética médica. Bioética. Pandemias. Infecções por coronavírus. Tomada de decisões. Alocação de recursos.
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INTRODUCTION

The coronaviruses are RNA viruses of the Coro-
naviridae family and the Nidovirales order1. Many of 
them are zoonotic viruses that can infect humans, 
causing mild diseases, such as colds, or even serious 

illnesses, such as the betacoronaviruses, responsible 
for the epidemics of Severe Acute Respiratory Syn-
drome (SARS-CoV) and the Middle East Respiratory 
Syndrome (MERS-CoV)2.3.

SUMMARY

OBJECTIVE: We aimed to present a review of renal changes in patients with COVID-19.
METHODS: We performed a systematic review of the literature to identify original articles regarding clinical, laboratory, and anato-
mopathological kidney changes in patients infected with SARS-CoV-2 published until May 7, 2020. The search was carried out across 
PubMed, Scopus, and Embase using the keywords “COVID-19”, “coronavirus”, “SARS-CoV-2”, “kidney injury” and “kidney disease”. Fifteen 
studies presented clinical and laboratory renal changes in patients with COVID-19, and three addressed anatomopathological changes.
DISCUSSION: Acute kidney injury (AKI) was a relevant finding in patients with COVID-19. There were also significant changes in labora-
tory tests that indicated kidney injury, such as increased serum creatinine and blood urea nitrogen (BUN), proteinuria, and hematuria. 
The presence of laboratory abnormalities and AKI were significant in severely ill patients. There was a considerable prevalence of AKI 
among groups of patients who died of COVID-19. Histopathological analysis of the kidney tissue of patients infected with SARS-CoV-2 
suggested that the virus may directly affect the kidneys.
CONCLUSION: Although COVID-19 affects mainly the lungs, it can also impact the kidneys. Increased serum creatinine and BUN, hema-
turia, proteinuria, and AKI were frequent findings in patients with severe COVID-19 and were related to an increased mortality rate. 
Further studies focusing on renal changes and their implications for the clinical condition of patients infected with the novel coronavirus 
are needed.
KEYWORDS: Coronavirus. Coronavirus Infections. Betacoronavirus. Acute Kidney Injury. Renal Insufficiency.
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METHODS

A systematic review of the literature was con-
ducted in the PubMed, Scopus, and Embase electronic 
databases, using the keywords: “COVID-19”, “coro-
navirus”, “Sars-CoV-2”, “kidney injury” and “kidney 
disease”, according to PRISMA21. We selected original 
articles published up until May 7, 2020 and extracted 
the data related to clinical manifestations, laboratory 
findings, and pathological findings associated with kid-
ney involvement in COVID-19. The primary outcome 
was to analyze the kidney effects and AKI in patients 
infected by SARS-CoV-2.

In the end, 18 papers were selected as relevant 
for the qualitative synthesis (Figure 1). Of these, 15 
addressed the clinical and laboratory data of COVID-19 
patients (Tables 1 and 2). Another 3 papers exposed 
anatomopathological alterations.

A new respiratory syndrome similar to those caused 
by SARS-CoV and MERS-CoV emerged in Wuhan, 
China, at the end of 20194.5. The etiologic agent was 
identified as a new coronavirus, which received the 
name SARS-CoV-2, and the disease it causes was named 
Coronavirus Disease 2019 (COVID-19)6. Until the begin-
ning of May 2020, there were over 4 million confirmed 
cases and 300,000 deaths due to SARS-CoV-2 through-
out the world, a health crisis of proportions never before 
seen in the contemporary world7.

The pathological characteristics of these diseases 
are similar, with the involvement of several tissues, 
such as the lungs, liver, intestine, and central nervous 
system1,8-10. There are also reports of compromised 
kidney function during MERS-CoV and SARS-CoV 
infections11.12.

The main clinical manifestations of COVID-19 
include fever, cough, fatigue, and dyspnea13. A large 
proportion of patients presented deregulation of organic 
functions, usually respiratory and of the heart14. How-
ever, a significant number of patients presented acute 
kidney injury (AKI) during the clinical course15-17. In 
the same line, some studies have reported a possible 
interface between SARS-CoV-2 and the kidney18-20.

Given the urgency in getting answers about how 
the SARS-CoV-2 infection behaves, this work aims to 
present an update of the literature in order to under-
stand the relationship between COVID-19 and its renal 
complications, particularly AKI.

TABLE 1. STUDIES ON ACUTE KIDNEY INJURY (AKI) IN PATIENTS WITH COVID-19, DECEMBER 2019 TO MAY 2020*

Authors Total Number 
of Patients

Incidence of 
AKI (%)

Serum Creatinine (µmol/L)
On Admission

Blood Urea Nitrogen (mmol/L) On 
Admission

Zhang, et al., (2020)17 221 4.5[a] 69.0 (56.0-84.0)[b] 4.3 (3.4-5.6)[b]

Cheng, et al., (2020)19 701 5.1[c] Elevated in 14.4% (77.0 ± 31.0)[d] Elevated in 13.1% (5.7 ± 3.9)[d]

Shi, et al., (2020)22 416 1.9 59.23 (48.62-71.60)[b] -
Chen, et al., (2020)14 274 11 76.0 (58.0-94.0)[b] 4.9 (3.5-7.9)[b]

Deng, et al., (2020)23 225 8.89 - 89.0 (72.0, 133.5) vs. 65.0 (54.6, 78.75)[e]

Yang, et al., (2020)15 52 29 - 76.3 (27.4) vs. 80.7 (32.3)[f]

Richardson, et al., (2020)24 2.634 22.2 - -
Li, et al., (2020)25 54 70.7 - -
Wang, et al., (2020)26 116 0.0 78.26 ± 25.14[g] 5.23 ± 1.72[g]

Li, et. al., (2020)27 25 - 66.0 (49.5-161.0)[b] 33.3%[h] 9.29 (6.07-16.4) [b] 43.5%[h]

Wang, et. al., (2020)28 107 13.1 71.0 (60.0-86.0)[b] 4.2 (3.2-5.6)[b]

Pei, et. al., (2020)29 333 10.5 70.0 (57.0-84.0)[i] 4.3 (3.2-5.7)[i]

Zhao, et al., (2020)30 91 5.5 ≤ 97.0 (94.5%), > 97.0 (5.5%)[j] ≤ 417.0 (94.5%), > 417.0 (5.5%)[j]

Yang, et al., (2020)31 92 15.4 86.0 (34.0-428.0)[b] 8.9 (3.4-48.0)[b]

*By May 7, 2020; [a] Of the 221 patients, the majority were still hospitalized at the time of data collection; [b] Median (IQR); [c] Stage 1: 1.9%, Stage 2: 1.3%, Stage 3: 2%; [d] Mean 
± SD; [e] Dead (n = 109) vs. Recovered (n = 116), Median (Q1, Q3); [f] Survivors (n = 20) vs. Non-survivors (n = 32), Mean (SD); [g] Number of patients without CKD (n = 111); [h] 
Above the upper limit of normality; [i] Median (25th-75th percentil); [j] Uric acid (μmol/L) instead of blood urea nitrogen (mmol/L);

TABLE 2. STUDIES SHOWING PROTEINURIA AND 
HEMATURIA AMONG PATIENTS WITH COVID-19, 
DECEMBER 2019 TO MAY 2020*

Authors Urinary Protein 
On Admission

Urinary Occult 
Blood On Admission

Cheng, et al., (2020)19 43.9% 26.7%
Chen, et al., (2020)14 60.24%[a] 50.6%[a]

Pei, et. al., (2020)29 65.8% 41.7%
*By May 7, 2020; [a] Regarding patients who underwent routine urine testing (n = 166);
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DISCUSSION

Studies show that SARS-CoV-2 can infect the alve-
olar epithelial cells of the lungs through the angioten-
sin-converting enzyme-II (ACEII) receptor, which is 
also expressed in other tissues, such as the kidneys17. 
After pulmonary infection, the virus would enter the 
bloodstream and accumulate in the kidneys, causing 
damage to the kidney tubular epithelial cells through 
an ACEII-dependent pathway19. Pei et al.29 suggested 
that acute tubular necrosis (ATN) is the main cause 
of AKI in COVID-19. In their study, a patient with AKI 
had, in their urine protein electrophoresis, a high pro-
portion of tubular renal protein.

Several studies have described renal involvement 
mainly due to AKI, which can affect up to 70% of COVID-
19 patients (Table 1); the kidney is the second most 
affected organ in the disease, behind the lung and fol-
lowed by the heart and the liver25. Li et al.27 also found 
the kidney was the most affected organ, except for the 
lung and heart. In contrast, a study conducted by the 
University of Wuhan, China, showed that of the 116 
hospitalized patients due to COVID-19, only 10.35% had 
a slight increase in the level of serum urea or creatinine, 

without meeting the criteria for AKI26. This study was 
an exception among those selected in our work.

In general, serum creatinine values were the main 
parameter for the diagnosis of AKI, following the cri-
teria of the Kidney Disease: Improving Global Out-
comes (KDIGO). In most studies, their values were 
measured at the time of patient admission (Table 1) 
and varied based on the severity of the condition. 
Yang et al.32 found that 50% of the patients with AKI 
already had a high rate of serum creatinine at the time 
of admission. Patients with a normal rate of serum 
creatinine on admission had an increase in the second 
test, followed by a decrease in the glomerular filtration 
rate32. Among the values found for serum creatinine, 
the biggest alterations were in patients who needed 
intensive care and/or died due to the new coronavi-
rus disease. According to Cheng et al.19, patients with 
high basal serum creatinine had a higher leukocyte 
count and a lower count of lymphocytes and platelets. 
Abnormalities in the coagulation cascade, including 
extended activated partial thromboplastin time (aPTT) 
and higher D-dimer value, were common19.

FIGURE 1. FLOWCHART SUMMARIZING THE SEARCH STRATEGY FOR STUDIES (KIDNEY INJURY AND COVID-19). 
ADAPTED FROM MOHER ET AL. (DOI.ORG/10.1371/JOURNAL.PMED.1000097)©2009, UNDER TERMS OF CREATIV 
COMMONS ATTRIBUTION 4.0 INTERNATIONAL LICENCE (CREATIVECOMMONS.ORG/LICENSES/BY/4.0/
LEGALCODE).
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Cheng et al.19 demonstrated an average of serum 
urea of 5.7 mmol/L in the patients of the study, 
reaching an average of 11 mmol/L in patients with 
increased serum creatinine. As to the rate of glo-
merular filtration, we observed an average of 87 mL/
min/1.73m² when considering all the patients, and 
48 mL/min/1.73m2 in patients with increased serum 
creatinine, which corroborates the development of 
kidney failure in the latter. Approximately 13.1% of 
the infected patients presented a glomerular filtra-
tion rate < 60 mL/min/1.73m2 at the time of hospital 
admission19. In the same sense, Yang et al.31 found 
that, on admission, the median (IQR) of the glomer-
ular filtration rate of the 92 patients included in the 
study was 89.6 mL/min/.73m² (9-135). Another study 
in China found proteinuria and microscopic hematuria 
in, respectively, 60.24% and 50.6% of the patients who 
underwent routine urine examination (Table 2)14.

Kidney complications can occur at any time during 
the course of the disease and are increasingly being 
described as late32. The pathogenesis of kidney injury 
in COVID-19 has not yet been defined, but it has been 
observed that the presence of comorbidities can influ-
ence its development32. In this sense, Yang et al.32 have 
shown an incidence of kidney injury in patients with 
renal comorbidities significantly higher than in those 
without comorbidities (54.5% vs 2.0%, p<0.001). Cheng 
et al.19 found that out of all the patients with abnormal-
ities in kidney function, 13% had an underlying kidney 
disease and 2% a history of chronic kidney disease 
(CKD). In addition, the percentage of patients who 
developed AKI was higher in the diabetic subgroup, 
compared to non-diabetic patients15.

Cheng et al.19 emphasize that patients with a his-
tory of CKD exhibit a pro-inflammatory state with 
functional defects in innate and acquired immunity 
and are recognized as a population at greater risk 
for infections. However, this alone is not enough to 
explain the frequent occurrence of AKI in COVID-19 
patients, and perhaps it only corroborates what was 
demonstrated by Yang et al.32, who demonstrated that 
patients with kidney comorbidities are more suscepti-
ble to the development of AKI, although this does not 
apply exclusively to them. Pei et al.29 suggested that 
the severity of pneumonia was the main risk factor for 
the development of AKI in COVID-19 patients.

The risk factors and causes of AKI in COVID-19 
are diverse. Serum creatinine was a widely used 
marker to detect kidney involvement. However, new 
biomarkers of kidney injury, such as neutrophil 

gelatinase-associated lipocalin (NGAL), monocyte 
chemotactic protein-1 (MCP-1), and interleukins, 
have been applied to infectious diseases and could 
be valuable for detecting early kidney involvement in 
COVID-1933.

SEVERITY AND MORTALITY

There is a link between the severity of COVID-19 
patients and kidney status. AKI was a frequent finding 
in severe patients, found in 29% of them, while only 
1.2% of non-severe cases developed this complication17. 

In the same way, the increase in basal serum creati-
nine was correlated with a worsening of clinical con-
dition17.19. Cheng et al.19 found a significant difference 
regarding the number of severe patients between the 
groups of patients with high and normal basal serum 
creatinine (52.5% vs. 40.7%, p= 0.026).

Many studies found higher mortality in COVID-19 
patients who had kidney complications. Chen et al.14 
found that 25% of the patients who died presented 
AKI, while only 1% of the patients recovered presented 
this complication. Another important finding of this 
study was that, of the 29 patients who had AKI, 96.55% 
died14. Several studies presented similar data, with 
the presence of AKI in a considerable portion of dead 
patients: 62% in the study by Richardson et al.24 and 
32% in Yang et al.15. Wang et al.28 highlighted a signif-
icant prevalence of AKI (73.7%) in dead patients and 
none in recovered ones.

In this sense, Cheng et al.19 analyzed data from 
701 patients in China. Part of the patients already pre-
sented renal alterations in hospital admission, such as 
increased serum creatinine (14.4%), high serum urea 
(13.1%), proteinuria (43.9%), and hematuria (26.7%). 
During the hospital stay, 5.1% of the studied group 
developed AKI. The authors concluded that the rate 
of in-hospital mortality was significantly higher in 
patients who presented these kidney alterations and 
that any degree of proteinuria, hematuria, elevated 
basal serum urea, peak serum creatinine > 133 µmol/L, 
and AKI above stage 2 are associated with in-hospital 
death of COVID-19 patients19.

The mean serum urea of dead patients compared 
to the mean of recovered patients was 8.4 mmol/L and 
4.0 mmol/L, respectively14. The same was observed in 
the comparison of serum creatinine means: 88 µmol/L 
in dead patients and 66 µmol/L in recovered patients14. 
The incidence of in-hospital death in patients with 
high basal serum creatinine was 33.7%, which was 
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considerably higher than in those with normal basal 
serum creatinine (13.2%)19. Upon analyzing the urine 
from COVID-19 patients, hematuria and proteinuria 
were frequent findings during the hospital stay, pres-
ent in 82% and 86% of dead patients, respectively14.

Pei et al.29 found similar results, with a higher 
mortality rate in patients who had kidney involve-
ment (11.2%), compared to those who had no kidney 
involvement (1.2%). In this study, 4.7% of the group 
presented AKI. Of these, 86.4% died, which was the 
outcome of 75% of the patients with stage 1 AKI, 85.7% 
of patients with stage 2 AKI, and 90.9% of the patients 
with stage 3 AKI.

As seen, a large proportion of patients with severe 
COVID-19 developed some type of kidney involvement. 
AKI seems to have affected particularly patients who 
died from COVID-19. There is a considerable preva-
lence of this alteration in patients who died, which 
could indicate a correlation with higher mortality in 
patients infected by SARS-CoV-2.

COVID-19 AND RENAL PATHOLOGY

SARS-CoV-2 is 79% homologous with SARS-CoV, 
and both belong to the betacoronavirus genera, which 
uses the same ACEII receptor as a means of entry 
into the target cells20. Therefore, it is likely that the 
new coronavirus uses a similar mechanism20. The 
high expression of the angiotensin-converting enzyme 
type II (ACEII) in the kidneys could explain why these 
organs are possible targets34. Su et al.20, in a study 
with patients who died from COVID-19, found that the 
ACEII protein was abnormal in 60% of them.

In a renal histopathological analysis of COVID-19 
patients, changes were found in the epithelial and 
endothelial cells20.35. There was a variety of cellu-
lar abnormalities, with acute injury of the proximal 
tubule present in all patients analyzed20.

There is evidence suggesting that the SARS-
CoV-2 virus can directly infect renal tissues20.35. In 

an ultrastructural and immunostaining analysis, it 
was observed that diffuse acute tubular injury with 
loss of brush border and non-isometric vacuolization 
could be partially caused by direct infection20. Wich-
mann et al.34 detected viral RNA in 41.66% of the renal 
tissues. Similarly, Su et al.20 assessed that AKI and 
proteinuria in these patients may be associated with 
the kidney tubule epithelial and podocyte infection 
by SARS-CoV-2.

CONCLUSION

COVID-19 is a disease that, despite affecting pri-
marily the lungs, can also affect other organs such as 
the kidneys. The increase in nitrogenous waste, hema-
turia, proteinuria, and AKI were frequent findings in 
patients with severe COVID-19. These findings were 
correlated with a higher mortality rate. We emphasize 
the need for more studies focused on kidney alter-
ations and biomarkers34 since detection and early 
treatment can contribute to decreasing the severity 
and mortality in COVID-19.
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RESUMO

OBJETIVO: Apresentar uma revisão sobre as alterações renais nos pacientes com COVID-19.

MÉTODOS: Foi realizada uma revisão sistemática de literatura para buscar estudos referentes a pacientes com alterações renais clínicas, 
laboratoriais e anatomopatológicas durante a infecção por SARS-CoV-2. A busca foi realizada nas bases de dados eletrônicos PubMed, 
Scopus e Embase, com as palavras-chaves: “COVID-19”, “coronavirus”, “Sars-CoV-2”, “kidney injury” e “kidney disease”, para identificar 
artigos originais publicados na literatura até 07 de maio de 2020. Quinze estudos trouxeram alterações renais clínicas e laboratoriais 
dos pacientes com COVID-19, e três abordaram análises anatomopatológicas.
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DISCUSSÃO: A Lesão renal aguda (LRA) foi um achado relevante nos pacientes com COVID-19. Houve também alterações significativas 
nos exames laboratoriais que indicam lesão renal, como o nível de creatinina e ureia séricas, proteinúria e hematúria. As alterações 
laboratoriais e a LRA foram importantes nos pacientes que desenvolveram o quadro grave da doença. Há considerável prevalência de 
LRA nos grupos de pacientes que vieram a óbito. Na análise histopatológica de pacientes com SARS-CoV-2 foram encontrados achados 
renais sugestivos que o vírus poderia ter efeitos diretos sobre o rim.

CONCLUSÃO: A COVID-19 é uma doença que, apesar de acometer principalmente os pulmões, também acomete os rins. Aumento das 
escórias nitrogenadas, hematúria, proteinúria e LRA foram achados frequentes em pacientes com quadros graves da COVID-19. Esses 
achados foram relacionados a maior mortalidade. É necessária a realização de mais estudos com enfoque nas alterações renais e suas 
implicações no quadro clínico causadas pelo novo coronavírus.

PALAVRAS-CHAVE: Coronavirus. Infecções por Coronavirus. Betacoronavirus. Lesão Renal Aguda. Insuficiência Renal.
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SUMMARY

The aim of this rapid systematic review is to analyze the prevalence of clinical, socioeconomic, and demographic characteristics, lab-
oratory and imaging findings, diagnostic tests, and treatment information of older adults with COVID-19. To conduct this systematic 
review, the Cochrane Handbook recommendations will be followed. Patients aged 60 years or older with a confirmed diagnosis of SARS-
CoV-2 infection will be included. A comprehensive literature search will be performed in the following databases: MEDLINE via PubMed, 
Embase, Cochrane Central Register of Controlled Trials (CENTRAL), Latin American and Caribbean Health Sciences Literature (LILACS), 
Spanish Bibliographic Index on Health Sciences (IBECS) and Epistemonikos COVID-19 L·OVE platform. No language restrictions will be 
applied. To assess the methodological quality of the included studies and the certainty of the evidence, the Newcastle-Ottawa Scale, 
and the Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach will be used. The meta-analysis 
will be performed using R software. We believe this rapid systematic review will be able to summarize the currently available evidence 
on clinical, socioeconomic characteristics, and management of COVID-19 in older adults. Therefore, it will help implement adequate 
strategies to fight the pandemic and assist in understanding the clinical profile of older patients with COVID-19, providing data with 
due scientific support upon which to base future choices of procedures and interventions.

KEYWORDS: Aged. Coronavirus Infections. Health of the elderly.
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- To determine the prevalence of laboratory and 
imaging findings in older people with COVID-19;

- To analyze which diagnostic tests and treat-
ments are most frequently used in older adults with 
COVID-19.

METHODS

To conduct a rapid systematic review, we will 
employ abbreviated systematic review methods. 
Therefore, we will not perform independent screen-
ings of abstracts, nor will we search grey literature11.

ELIGIBILITY CRITERIA
Types of studies

We will include clinical studies on COVID-19 that 
have included older adults and with availability of clin-
ical, socioeconomic, and demographic characteristics, 
laboratory and imaging findings, diagnostic tests, or 
treatment information.

Types of participants
Patients aged 60 years or older with a confirmed 

diagnosis of SARS-CoV-2 infection. 

Outcome measures
We aim to determine the prevalence of the follow-

ing outcomes in older adults diagnosed with COVID-19:
Clinical characteristics: fever, cough, sore throat, 

difficulty breathing, diarrhea, nausea/vomiting, head-
ache, runny nose, irritability/confusion, adynamia, 
pharyngeal exudate, seizure, conjunctivitis, coma, 
dyspnea/tachypnea, abnormal lung sounds, delirium, 
loss of taste or smell, chest pain or pressure, muscle 
pain; and previous characteristics or comorbidities: 
smoking status, cardiovascular disease, hypertension, 
diabetes, liver disease, chronic neurological or neu-
romuscular disease, immunodeficiency, HIV infec-
tion, kidney disease, chronic lung disease, neoplasia 
(solid or hematological tumor), or any other clinical 
characteristics and/or comorbidities reported in the 
primary studies.

Socioeconomic and demographic characteristics: 
such as gender, age, income, education, marital status, 
housing arrangement, country or continent, hospital, 
clinic, community, or long-term care institutions for 
the older people.

Laboratory findings: e. g. serum creatinine, 
platelets, hemoglobin, blood albumin, procalcitonin, 

INTRODUCTION

In the last months, the world has been facing a 
pandemic unprecedented in human history1. Initially 
identified in China in December 2019, the novel coro-
navirus (SARS-CoV-2) has high transmissibility and 
is the cause of Coronavirus Disease 19 (COVID-19), a 
potentially deadly acute respiratory infection2. There 
are several clinical symptoms of COVID-19, but they 
resemble those of simple flu. The patients can have 
mild, moderate, severe, or critical illness3. Data from 
a large case series have shown that nearly 10-15% of 
patients have the severe form of the disease, and 5% 
have the critical form of the disease and require treat-
ment in intensive care units (ICU)4.

Older age and clinical comorbidities, such as 
hypertension, diabetes, and obesity are factors asso-
ciated with evolution to the severe form of COVID-19 
and death3. However, comorbidities are much more 
prevalent in older adults than in the general popula-
tion5. Therefore, it is not well established whether 
chronological age alone would be a good predictor 
of worse outcomes or if comorbidities would have 
a stronger impact on the prognosis of patients with 
COVID-19.

Of note, as a diagnostic test for COVID-19 depends 
on the dynamics of the immunological response, it 
has been questioned whether the sensitivity of the 
current diagnostic tests is affected by age6. Addition-
ally, as age is accompanied not only by changes in 
the immune response but also by multimorbidity 
and polypharmacy, it has also been suggested that 
the treatment of COVID-19 in older adults should be 
carefully evaluated7.

Although there is a large number of reviews on 
COVID-198-10, to our knowledge, none of them have 
investigated several features specifically of the elderly 
population with COVID-19. Therefore, an accurate syn-
thesis of the currently available evidence pointing out 
clinical, socioeconomic, demographic characteristics, 
and information on efficient diagnostic tests and spe-
cific treatments for COVID-19 in older adults is cru-
cial and can help health professionals face the health 
emergency we are currently experiencing.

Thus, the purpose of this rapid systematic 
review is:

- To estimate the prevalence of clinical characteris-
tics and comorbidities in older people with COVID-19;

- To analyze the prevalence of socioeconomic and 
demographic characteristics in older adults with 
COVID-19;
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c-reactive protein, white blood cells, aspartate trans-
aminase, alanine transaminase, ferritin, interleuk-
ins, international normalized ratio – INR; and imaging 
findings: chest x-ray and computed tomography 
abnormalities (multiple lobe lesion, single lobe lesion).

Most frequently used diagnostic tests: such as 
nucleic acid amplification tests (RT-PCR), serological 
tests for IgA, IgM, and/or IgG anti-SARS-CoV-2 anti-
bodies, using ELISA, chemiluminescence or immuno-
chromatographic methods, immunochromatographic 
test to search for viral antigens in upper respiratory 
tract samples.

Most frequently used treatments: such as oxygen 
therapy, mechanical ventilation (non-invasive and inva-
sive), antiviral treatment, glucocorticoids, immuno-
globulin, traditional Chinese medicine, antibiotics, 
thymopentin, continuous renal replacement therapy, 
immunobiologics, or any other treatment reported in 
the primary studies.

Data sources and searches
A comprehensive literature search will be per-

formed in the following databases:
- MEDLINE via PubMed;
- Embase;
- Cochrane Central Register of Controlled Trials 

(CENTRAL);
- Latin American and Caribbean Health Sciences 

Literature (LILACS);
- Spanish Bibliographic Index on Health Sciences 

(IBECS);
- Epistemonikos COVID-19 L·OVE platform.
To identify potentially relevant studies, appropriate 

descriptors and synonyms will be used, adapting 
the search to the specifications of each database. 
We will also search the trials registry ClinicalTrials.
gov. Studies published since December 2019 will be 
included and no language restrictions will be used in 
the selection. Finally, we will apply the technique of 
snowballing, searching the lists of references of the 
included studies.

Search strategy
We will use the terms related to the problem of 

interest, the intervention, and filter the date of publi-
cation. The search strategy in Medline via Pubmed is 
shown in Table 1. 

Study selection
Two authors (E.P.R.S. and N.L.O.S.) will screen 

the studies retrieved during the searches and select 
them for inclusion in this review. If studies are found 
in more than one database, only one of them will be 
considered for inclusion. If reports using the same 
participants but different outcome measurements are 
found, both reports will be included, but they will be 
considered as parts of only one study.

After removing duplicated studies, the titles 
and abstracts will be read and those that clearly do 
not fulfill the eligibility criteria will be excluded. 
The remaining studies will then be fully read and 
assessed for inclusion in the review. Disagreements 
regarding the inclusion of studies will be solved by 
consulting a third author (C.F.R.S.). The reasons for 
any full-text paper exclusions will be documented. 
Rayyan application12 will be used for the screening 
and selection of studies.

TABLE 1. SYSTEMATIC REVIEW SEARCH STRATEGY

Number Combiners Terms
1

2

3

Population of 
interest

Filters

Coronavirus[MeSH Terms] OR Coronaviridae[MeSH Terms] OR Coronavirus Infections[MeSH Terms] OR 
coronavirinae OR COVID-19 OR COVID OR COVID19 OR “severe acute respiratory syndrome coronavirus 2” 
OR SARS-CoV-2 OR SARS2 OR SARSCov2 OR ncov* OR betacoronavirus[MeSH Terms] OR Coronavirus* OR 
2019-nCoV OR (Corona virus*) 

Aged[MeSH Terms] OR Geriatrics[Mesh Major Topic] OR geriatric* OR gerontolog* OR older OR aging OR se-
nior OR old OR elder* OR Aged, 80 and over[Mesh Terms] OR centenarian* OR nonagenarian* OR octogenar-
ian* OR pensioner OR veteran* OR Health Services for the Aged[Mesh Terms]  OR Homes for the Aged[Mesh 
Terms] OR (nursing home) OR (retirement home) OR old-age

Publication date: 2019 - 2020

#1 AND #2 AND #3
The abovementioned search strategy will be used in Medline via Pubmed and will be adapted to the specifications of each database.
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Data extraction

Two authors (E.P.R.S. and N.L.O.S.) will inde-
pendently extract relevant data. Discrepancies in 
the data extraction will be solved by a third author 
(C.F.R.S.). To extract data from included studies, a pre-
defined form will be used with the following informa-
tion: (I) Demographic and clinical characteristics of 
the participants; (II) Socioeconomic characteristics of 
the participants; (III) Laboratory findings; (IV) Imag-
ing findings; (V) Tests used to confirm diagnosis; (VI)
Treatment; (VII) Sources of funding; (VIII) Possibility 
of conflict of interests.

Assessment of methodological quality in in-
cluded studies and certainty of the body of 
evidence
The Newcastle-Ottawa Scale for assessing the 

methodological quality of observational studies will 
be used13. The certainty of evidence will be assessed 
with the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE),14 using GRADE 
profiler software15. An assessment of risk of bias and 
of the certainty of evidence will be performed by two 
authors (E.P.R.S. and N.L.O.S.), and all disagreements 
will be solved through discussion or, if required, by 
consulting with a third author (C.F.R.S.).

Data Synthesis and Analysis
When at least two studies are found assessing the 

same clinical, epidemiological, or treatment charac-
teristics of COVID-19 in older adults, we will assess 
the possibility of pooling the data into a meta-analy-
sis. To perform the meta-analysis, R software16 with 
the “meta” package (version 4.9–6), the “metaprop” 
function for proportion data, and the “metamean” 
function for continuous data will be used. We will 
present pooled results of proportion with their 
respective 95% confidence intervals (CI) by using 
the inverse variance method with a random-effects 
model. For continuous data, we will present pooled 
results of means with their respective 95% CI by 
the inverse variance method with a random-effects 
model. Heterogeneity will be assessed by Cochran’s 
Q test considering a statistically significant value for 
p < 0.1 and Higgins I2.

Reporting Characteristics
This rapid systematic review protocol was reported 

following the preferred reporting items for systematic 

review and meta-analysis protocols (PRISMA-P) guid-
ance17 and was registered in the Prospective Regis-
ter of Systematic Reviews (PROSPERO) platform 
(CRD42020190951).

DISCUSSION

Our rapid systematic review planned with this pro-
tocol aims to estimate, analyze, and determine the 
sociodemographic, clinical, laboratory, and imaging 
findings, as well as the diagnostic tests and treatments 
of older adults with COVID-19. Since the first reports 
of COVID-19 cases in Wuhan, China, studies have 
shown that older adults are at a higher risk of com-
plications when infected by SARS-CoV22,3, especially 
those with frailty and comorbidities. Of note, most 
publications have considered their results in the adult 
populations without providing specific information 
regarding older adults. As a huge amount of publica-
tions have addressed COVID-19, an updated synthesis 
compiling the best available evidence is critical and 
can help guideline developers and front-line health 
professionals create strategies to assist patients with 
due scientific support.

To ensure the methodological quality of this 
review, we will follow the Cochrane Handbook of the 
Systematic Reviews recommendations18, search the 
largest electronic databases, assess the risk of bias of 
included studies using the Newcastle-Ottawa Scale13, 
and, finally, evaluate the certainty of evidence with 
GRADE14. We believe this rapid systematic review 
will be able to summarize the currently available 
studies on the clinical profile and management of 
older adults with COVID-19. Therefore, it will not 
only guide future research but also help implement 
adequate strategies to fight the pandemic and provide 
critical data upon which future choices of procedures 
and interventions can be based. 
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APPENDIX

Search Strategy

EMBASE
#1 ‘coronavirinae’/exp OR coronavirinae OR ‘COVID-19’/exp OR ‘COVID-19’ ‘COVID-19’ OR covid OR COVID-19 OR ‘coronavirus’/exp 
OR coronavirus* OR ‘corona virus*’ OR ‘coronaviral infection’ OR ‘coronaviridae’/exp OR coronaviridae OR ‘coronavirus infection’/exp OR 
‘coronavirus infection’ OR ‘sars-cov-2’ OR SARSCov2 OR ncov* OR coronaviruses OR ‘severe acute respiratory syndrome coronavirus 2’ OR 
‘SARS coronavirus’/exp OR ‘SARS coronavirus’ OR ‘SARS-related coronavirus’/exp OR ‘SARS-related coronavirus’ OR ‘betacoronavirus’/exp 
OR betacoronavirus
#2 ‘aged’/exp OR aged OR elder* OR ‘geriatrics’/exp OR geriatric* OR ‘geriatric patient’/exp OR gerontolog* OR ‘geriatric care’/exp OR older 
OR old OR aging OR senior OR senium OR ‘very elderly’/exp OR ‘very elderly’ OR centenarian* OR nonagenarian* OR octogenarian* OR 
pensioner OR veteran* OR ‘nursing home’ OR ‘home for the aged’/exp OR ‘retirement home’ OR old-age
#3 #1 AND #2
#4 #3 AND [embase]/lim NOT ([embase]/lim AND [medline]/lim) AND [1-12-2019]/sd

LILACS AND IBECS VIA PORTAL BVS
mh:”Coronavirus” OR mh:”Infecções por Coronavirus” OR mh:”Coronaviridae” OR mh:”Betacoronavirus” OR mh:”Severe Acute Respiratory 
Syndrome” OR COVID-19 OR COVID-19 OR (COVID-19) OR 2019-ncov OR sars-cov-2 OR “Novo Coronavírus” OR mh:b04.820.504.540* 
OR “Coronavirus Infections” OR “novel coronavirus”
AND
mh:”Idoso” OR aged OR anciano OR Idosos OR (Pessoa Idosa) OR (Pessoa de Idade) OR (Pessoas Idosas) OR (Pessoas de Idade) OR (Pop-
ulação Idosa) OR mh:”Idoso de 80 Anos ou mais” OR Centenários OR Nonagenários OR Octogenários OR Velhíssimos OR mh:”Instituição 
de Longa Permanência para Idosos” OR Ancianatos OR ILPI OR (Instituição Asilar) OR (Instituições Geriátricas de Longa Permanência) OR 
mh:”Geriatria” OR Geriatrics OR Geriatría OR Gerontologia
Filter: Year 2019-2020

 
COCHRANE
#1 MeSH descriptor: [Coronavirus] explode all trees 
#2 MeSH descriptor: [Coronaviridae] explode all trees 
#3 MeSH descriptor: [Coronavirus Infections] explode all trees 
#4 MeSH descriptor: [Betacoronavirus] explode all trees 
#5 coronavirinae OR COVID-19 OR COVID OR COVID-19 OR “severe acute respiratory syndrome coronavirus 2” OR Coronavirus* 
OR “2019-nCoV” OR nCoV* OR “SARS-CoV-2” OR SARS2 OR SARSCov2 OR “Corona virus*”
#6 #1 or #2 or #3 or #4 or #5 
#7 MeSH descriptor: [Aged] explode all trees 
#8 MeSH descriptor: [Geriatrics] explode all trees 
#9 MeSH descriptor: [Aged, 80 and over] explode all trees 
#10 MeSH descriptor: [Health Services for the Aged] explode all trees 
#11 MeSH descriptor: [Homes for the Aged] explode all trees
#12 geriatric* OR gerontolog* OR older OR aging OR senior OR old OR elder* OR centenarian* OR nonagenarian* OR octogenarian* OR 
pensioner OR veteran* OR (nursing home) OR (retirement home) OR old-age 
#13 #7 OR #8 or #9 or #10 or #11 or #12 
#14 #6 AND #13 
Filter: Year 2019-2020

EPISTEMONIKOS
https://app.iloveevidence.com/loves/5e6fdb9669c00e4ac072701d
Primary Studies
Reporting results

CLINICAL TRIALS
https://clinicaltrials.gov/ct2/results?cond=COVID-19
Filters:
-Age 18-65
-Age: (65+)
-With results

https://app.iloveevidence.com/loves/5e6fdb9669c00e4ac072701d
https://clinicaltrials.gov/ct2/results?cond=COVID-19
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RESUMO

O objetivo desta rápida revisão sistemática é analisar a prevalência de características clínicas, socioeconômicas e demográficas, achados 
laboratoriais e de imagem, testes de diagnóstico e informações de tratamento de idosos com COVID-19. Para conduzir esta revisão 
sistemática, serão seguidas as recomendações do Manual Cochrane. Pacientes com 60 anos ou mais com diagnóstico confirmado de 
infecção por Sars-CoV-2 serão incluídos. Uma pesquisa bibliográfica abrangente será realizada nas seguintes bases de dados: Medline 
via PubMed, Embase, Cochrane Central Register of Controlled Trials (Central), Literatura Latino-Americana e do Caribe em Ciências da 
Saúde (Lilacs), Índice Bibliográfico Espanhol em Ciências da Saúde (Ibecs) e Epistemonikos Plataforma COVID-19 L · OVE. Nenhuma 
restrição de idioma será aplicada. Para avaliar a qualidade metodológica e a certeza das evidências dos estudos incluídos, serão utilizadas 
a Escala Newcastle-Ottawa e a abordagem Grading of Recommendations Assessment, Development and Evaluation (Grade). A meta-
análise será realizada no software R. Acreditamos que esta revisão sistemática rápida será capaz de resumir as evidências atualmente 
disponíveis sobre as características clínicas, socioeconômicas e sobre o manejo de idosos com COVID-19. Portanto, ajudará a implementar 
estratégias adequadas para combater a pandemia e ajudará a entender o perfil clínico de pacientes idosos com COVID-19, fornecendo 
dados com o devido apoio científico sobre o qual basear futuras escolhas de procedimentos e intervenções.

PALAVRAS-CHAVE: Idoso. Infecções por coronavírus. Saúde do idoso.
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SUMMARY

An alarming fact was revealed by recent publications concerning disinfectants: chlorhexidine digluconate is ineffective for disinfecting 
surfaces contaminated by the new coronavirus. This is a finding that requires immediate disclosure since this substance is widely used 
for the disinfection of hands and forearms of surgeons and auxiliaries and in the antisepsis of patients in minimally invasive procedures 
commonly performed in hospital environments. The objective of this study is to compare the different disinfectants used for disinfection 
on several surfaces, in a review of worldwide works. Scientific studies were researched in the BVS (Virtual Health Library), PubMed, 
Medline, and ANVISA (National Health Surveillance Agency) databases. The following agents were studied: alcohol 62-71%, hydrogen 
peroxide 0.5%, sodium hypochlorite 0.1%, benzalkonium chloride 0.05-0.2%, povidone-iodine 10%, and chlorhexidine digluconate 
0.02%, on metal, aluminum, wood, paper, glass, plastic, PVC, silicone, latex (gloves), disposable gowns, ceramic, and Teflon surfaces. 
Studies have shown that chlorhexidine digluconate is ineffective for inactivating some coronavirus subtypes, suggesting that it is also 
ineffective to the new coronavirus.

KEYWORDS: Coronavirus. Disinfection. Asepsis. Chlorhexidine.

REVIEW ARTICLE

INTRODUCTION
COVID-19 is a pandemic caused by a new coro-

navirus, Sars-CoV-2, which, by 28 May 20201, had 
affected approximately 5,593,631 patients throughout 
the world, having been the cause of 353,334 deaths 
(https://www.who.int/docs/default-source/coronavi-
ruse/situation-reports/20200528-COVID-19-sitrep-9.
pdf?sfvrsn=5b154880_2)2.

The exponential growth of the novel coronavi-
rus resulted in the halting of the world economy. 

According to the United Nations Industrial Develop-
ment Organization (UNIDO), the world is experiencing 
the greatest challenge of the post-war era due to the 
sudden stoppage of economic activity in developed and 
developing countries. The latest forecasts by the World 
Trade Organization (WTO) expect a global contraction 
of around 9% of the world economy3.

Other pandemic outbreaks have happened before, 
including the Spanish flu (1917-1919), which killed 
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Thus, this review aims to alert health authorities, 
health professionals, life maintenance agents, such as 
nurses, pharmacists, biomedicine professionals, para-
medics, firefighters, police officers, among others, 
regarding the inefficiency of chlorhexidine digluconate 
against the new coronavirus and the need to use appro-
priate antisepsis and disinfection agents at a large scale.

SARS-COV-2

According to the Pan American Health Organi-
zation (PAHO), seven human coronaviruses (HCoVs) 
have been identified: HCoV-229E, HCoV-OC43, 
HCoV-NL63, HCoV-HKU1, Sars-CoV (which causes 
severe acute respiratory syndrome), Mers-Cov (which 
causes the Middle Middle East respiratory syndrome), 
and, most recently, the novel coronavirus (which at 
first was temporarily called 2019-nCoV and, on 11 Feb-
ruary 2020, received the name of Sars-CoV-2), which 
is responsible for causing the COVID-19 disease10.

The coronavíruses belong to the Coronaviridae fam-
ily and are responsible for a variety of diseases in man 
and animals, affecting, in particular, the respiratory 
system. They are composed of single-stranded, pos-
itive-sense RNA, containing from 26 to 32 kilobases, 
and are associated with proteins, forming a nucleo-
capsid. Its particles present projections on their enve-
lope shaped like spicules, formed by S protein (Spike 
protein) trimers. These projections look like a crown, 
hence the name coronavirus10.11 (Figure 1).

Sars-CoV-2 is transmitted mainly by respiratory 
droplets and has an incubation period of about 4-5 
days before the onset of symptoms, which include 

between 50 and 100 million people4, and the black 
plague, which struck Europe between 1347 and 1352 
and that, according to Alfani and Murphy5, was the 
worst plague of all times, killing between one- and two-
thirds of the European population and also affecting 
the north of Africa and most of Asia.

The coronaviruses comprise a large family of viruses, 
common in humans and some animals, such as camels, 
oxen, cats, and bats6. The most recent pandemic was 
caused by Sars-CoV-2, which, in its most severe presen-
tation, causes severe acute respiratory failure. This pan-
demic began in December 2019, in the city of Wuhan, in 
the Chinese province of Hubei. It spread quickly through 
China and, soon after, worldwide. In March 2020, the 
World Health Organization (WHO) recognized the sit-
uation as a “pandemic” that, as defined by the entity, 
is a disease outbreak with a number of cases above the 
expected, affecting several countries and continents7.

One of the factors that may be related to the rapid 
spread of the novel coronavirus is its great resistance 
to external environments, unlike other viruses, 
which are inactivated in seconds, which makes it a 
challenge regarding strategies of disinfection or ade-
quate antisepsis8.

Asepsis, antisepsis, and disinfection have different 
goals. Asepsis is the set of measures that we use to 
prevent the penetration of microorganisms in an envi-
ronment that does not have them, i.e., which is free of 
infection. Antisepsis is the set of measures proposed 
to inhibit the growth of microorganisms or remove 
them from a particular environment, destroying them 
or not. Disinfection is the process of destroying micro-
organisms, pathogens or not, occurring in surfaces 
and objects by applying germicidal agents, classified 
as disinfectants9.

In practice, the terms antiseptics and disinfectants 
are used as synonyms; however, they are character-
ized as antiseptics when used in living tissues, such 
as the skin and mucous membranes, and as disinfec-
tants when used on inanimate objects, such as metals, 
wood, and latex9.

Concern about the use of proper antiseptics and 
disinfectants is related to the health and safety of the 
people on the frontline of the pandemic. In this con-
text, given the absence of a vaccine against Sars-CoV-2 
and of effective treatments for the most acute stages of 
COVID-19, prevention and antisepsis measures, based 
on the use of effective disinfecting agents, according 
to the field of activity, are fundamental to control the 
dissemination of the disease.

FIGURE 1. MOLECULAR STRUCTURE OF THE NOVEL 
CORONAVIRUS (SARS-COV-2).

Source: Shutterstock (license number 1684060378).
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fever, cough, breathing difficulties, headaches, muscle 
and/or joint pain, diarrhea, and nausea. In more severe 
cases, COVID-19 patients develop acute respiratory 
distress syndrome (ARDS). The severity of the disease 
is related not only to the viral infection but also to the 
host’s response, who may succumb to other underly-
ing comorbidities12.

Some studies have shown that the human coro-
naviruses are very resistant outside a host and may 
remain active on various surfaces for up to nine days8, 
which may explain the effectiveness of contagion 
and the unbridled spread of the novel coronavirus. 
According to a study published by Doremalen and col-
laborators13, Sars-CoV-2 viruses have been detected 
in up to 72 hours after their application in plastic and 
stainless steel.

GERMICIDES USED AGAINST THE 
CORONAVIRUS

According to Geller, Varbanov, and Duval (2012)14, 
a good germicide is considered effective as a disin-
fectant and antiseptic if it can induce, in well-defined 
contact time, a reduction in viral titers greater than 3 
or 4 log10, depending on the American and European 
regulatory agencies.

The sensitivity of HCoV 229E, a subtype of human 
coronavirus, to the action of antiseptic disinfectants 
was evaluated in a study published by Sattar and col-
laborators15

, which validated disinfecting agents that 
reduced viral titers of 3 log 10after exposure for 1 min-
ute (Table 1).

Table 1 shows that chlorhexidine alone, associated to 

cetrimide or associated to less than 70% ethanol, which 
is widely used in medicine, is ineffective against the 
HCOV 229E, one of the lightest variants of the corona-
virus, since reaches only 0.008-0.8 log 10 of inactivation, 
except when associated with 70% ethanol15.

The biocidal agent chlorhexidine is widely used 
in hospitals for antisepsis of cutaneous and mucosal 
surfaces in the antisepsis of the hands and forearms 
of surgeons and asepsis and antisepsis of surgical 
patients or patients undergoing invasive and mini-
mally invasive procedures, such as peripheral punc-
tures, placement of catheters, vesical tubes, drains, 
central venous catheters, and tracheostomies, all com-
mon procedures in patients admitted to intensive care 
units (ICUs)16.

TABLE 1. ANTISEPTIC AND DISINFECTANT AGENTS 
THAT WORK AGAINST THE HCOV (HUMAN 
CORONAVIRUS).

Tested disinfectant anti-
septics

Concentration Reduction 
of the viral 
titer ≥ 3 log 

10after 1 min 

Sodium hypochlorite 0.10% and 0.50% YES
Chloramine-T 0.10% and 0.30% YES
Sodium hypochlorite/ 
Potassium bromide

0.05% and 0.10% YES

Povidone-iodine 10% YES
Ethanol 70% YES
Glutaraldehyde 2% YES
Chlorhexidine + Cetrimide 0.008% + 0.08% NO
Chlorhexidine + Cetrimide + 
Ethanol

0.05% + 0.5% + 
70%

YES

Source: Adapted from Sattar and colleagues (1989) 15.

TABLE 2. PERSISTENCE OF THE CORONAVIRUS IN 
DIFFERENT INANIMATE SURFACES.

Surfaces Virus Inoc-
ulum 
(viral 
titer)

Temperature Per-
sistence

Steel MERS-CoV 105 20o to 30°C 8h to 
48h

Aluminum HCoV 5x103 21oC 2-8h
Metal SARS-CoV 105 Room temp. 5 days
Wood SARS-CoV 105 Room temp. 4 days
Paper SARS-CoV 105 Room temp. 4-5 days
Glass SARS-CoV

HCoV
105
103

Room temp. 
21oC

4 days
5 days

Plastic SARS-CoV
MERS-CoV

105
105

22o to 25oC
20°C

≤ 5 days
48h

PVC HCoV 103 21o 5 days
Silicone HCoV 103 21o 5 days
Gloves (latex) HCoV 5X103 21o 8h
Disposable 
apron

SARS-CoV 106 Room temp. 2 days

Source: Adapted from Sattar and colleagues (2020) 8.

TABLE 3. INACTIVATION OF THE CORONAVIRUS BY 
DIFFERENT DISINFECTANTS.

Biocidal Agent Con-
cen-
tration

Virus Expo-
sure 
Time

Reduction 
of viral 
activity 
(log10)

Ethanol 70% MHV 10 min. ≥ 3.9
Sodium hypo-
chlorite

0.21% MHV 30 s ≥ 4.0

Hydrogen peroxide 0.5% HCoV 1 min. >4
Povidone-iodine 0.23%

0.23%
SARS-CoV
MERS-CoV

15 s
15 s

≥ 4.4
≥ 4.4

Glutaraldehyde 2.0% HCoV 1 min. >3
Chlorhexidine 
gluconate

0.02% MHV 10 min. 0.7-0.8

Source: Adapted from Sattar and colleagues (2020) 8.
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They are usually used at a concentration of 0.5% 
and may be associated with antiseptic solutions, 
aqueous or alcoholic, and are excellent germicides, 
according to Moriya and Modena9. This is the option 
of choice against gram-positive bacteria, but its action 
is ineffective for the coronavirus family9.16.

According to Colares (2015)17, the microbicidal 
activity of chlorhexidine is mainly against gram-posi-
tive and gram-negative vegetative bacteria. It does not 
act on sporulating forms, except at high temperatures. 
Some lipophilic viruses, such as influenza, herpes 
virus, and HIV, are quickly inactivated.

Another study that is very relevant to this topic 
was conducted by the University of Medicine of 
Greifswald, Germany. It described the persistence 
of various strains of coronavirus, including Sars-
CoV, Mers-CoV, and HCoV, on different surfaces. 
The authors demonstrated that these variants of the 
coronavirus can persist on inanimate surfaces, such 
as metal, glass, or plastic for between two hours and 
nine days8.

In addition, this study also described the action 
of some disinfectant agents, including alcohol 70%, 
hydrogen peroxide 0.5%, sodium hypochlorite 0.1%, 
benzalkonium hydrochloride 0.05-0.2%, povidone-io-
dine 10%, and 0.02% chlorhexidine digluconate, com-
paring the inactivity of the several strains mentioned 
in several inanimate surfaces, such as metal, alumi-
num, paper, glass, plastic, PVC, silicone, latex (gloves), 
disposable aprons, ceramics, and Teflon (Table 2). In 
this table, it is possible to observe that certain strains 
of coronaviruses are capable of resisting up to five 
days on metal, paper, glass, plastic, PVC, and sili-
cone surfaces8.

The data in Table 3 are even more alarming, 
because they demonstrate that chlorhexidine reduces 
the titer of the MHV virus, a murine strain of the coro-
navirus, only in 0.7-0.8 log10, and the standard level 
established by international bodies is ≥3 log 10 of inac-
tivation in 1 minute of exposure8.

The study by Koh (2020) demonstrates a great 
increase of cases of COVID-19 infections among health 
professionals, making this a high-risk group. From 138 
cases of patients treated at the Hospital of Wuhan, 40 
(29%) were health professionals. Among those affected, 
31 (77%) worked in general activities, seven (17.5%) in the 
emergency room, and two (5%) in the ICU18.

The Federal Nursing Council (COFEN) (2020) pub-
lished that already over 10,000 nurses, technicians, 
and nursing assistants have been removed from work 

due to COVID-19 in Brasil, with 88 deaths by May 
2020. According to the Council, this figure is more 
than double than that of contaminated professionals 
in Italy (http://www.cofen.gov.br/cofen-publica-obser-
vatorio-diario-da-COVID-19-entre-profissionais-de-en-
fermagem_79551.html)19. However, to date, no study 
has assessed the possible association between the use 
of chlorhexidine as a disinfection agent as a possible 
cause of dissemination of the novel coronavirus among 
health professionals, but this could be a potential fac-
tor for greater infection due to its inefficiency in inac-
tivating the virus.

PROTECTIVE AND ANTISEPSIS MEASURES 
AGAINST THE NOVEL CORONAVIRUS

The Regional Council of Pharmacy of Minas Gerais 
created a booklet called PADM - Protocol for Antisepsis 
of Massive Disinfection in response to the novel coro-
navirus; we suggest its adoption as complementary 
care for the protection of the population and mainly 
of healthcare professionals who are at the frontline 
of the pandemic 20.

The PADM includes actions of antisepsis of the 
hands and forearms to eliminate a possible viral 
load; lips, tongue, and mucous membranes of the 
oral cavity; nostrils and oropharyngeal mucosa; eye-
balls and lacrimal ducts; and dermis and mucosae of 
infected and hospitalized. The booklet also advocates 
for defining clean and dirty areas, based on green, 
yellow, and red areas, with basic cleaning actions for 
non-disposable PPE and measures for handling dis-
posable materials20.

In addition, based on the data from Kampf (2020)8, 
solutions of ethanol (78-95%), 2-propranolol 45%, in 
combination with 1-propanolol 30%, glutaraldehyde 
(0.5-2.5%), formaldehyde (0.7-1%), and povidone-iodine 
(0.23-7.5%) were the most effective agents for antisep-
sis, with a reduction of the viral load of 4 log 10 or more, 
i.e., above the value recommended by the American 
and European authorities.

For the disinfection of rooms, patient waiting areas, 
surgical centers, and all common areas of hospitals, 
outpatient clinics, and other clinics, we suggest using 
pressurized backpack sprayers to massively apply 
sodium hypochlorite solutions at 0.1-0.5%, between 
100 and 300 ml per m2, and in open areas (CCDCP, 
2020)21, since this has been proven to be greatly 
effective against the coronavirus, in addition to being 
very accessible.

http://www.cofen.gov.br/cofen-publica-observatorio-diario-da-covid-19-entre-profissionais-de-enfermagem_79551.html
http://www.cofen.gov.br/cofen-publica-observatorio-diario-da-covid-19-entre-profissionais-de-enfermagem_79551.html
http://www.cofen.gov.br/cofen-publica-observatorio-diario-da-covid-19-entre-profissionais-de-enfermagem_79551.html
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According to a technical note published by the Bra-
zilian Health Regulatory Agency (Anvisa), common 
household disinfectants, including water and soap or 
a solution of diluted bleach can deactivate the novel 
coronavirus on surfaces. This is due, mainly, to the 
fact that these disinfectants destroy the lipid layer that 
surrounds the coronavíruses22.

In addition, the note also informs about alterna-
tives to alcohol 70% that cannot be used to disinfect 
objects and surfaces, including sodium hypochlorite 
0.1%, bleaches containing hypochlorite (sodium or 
calcium) 0.1%, povidone-iodine 1%, hydrogen perox-
ide 0.5%, peracetic acid 0.5%, benzalkonium chloride 
0.05%, phenolic compounds, and disinfectants for 
general use approved by Anvisa.

In a decision published on 17 March of this year23, 
Anvisa exceptionally authorized the selling of chlor-
hexidine digluconate 0.5%, provided it is prepared 
according to the guidelines of the 2nd edition, Revision 
2, of the Brazilian Pharmacopoeia National Form24, 
which recommends adding other components to chlor-
hexidine, including isopropyl alcohol, benzalkonium 
chloride, polysorbate, lactic acid, and purified water. It 
is worth mentioning that, alone, chlorhexidine, as well 
as benzalkonium chloride, are not effective against 
the coronavirus8.

According to these data, it is suggested that chlor-
hexidine at the usual concentrations of 0.5% and 2% 
marketed in Brasil, alone or associated with cetrimide 
or alcohol at less than 70%, is completely ineffective 
against the novel coronavirus8, putting healthcare 
professionals at a greater chance of contamination.

CONCLUSION

According to the data found in the literature, chlor-
hexidine is ineffective for the disinfection of surfaces 

containing coronavirus subtypes, which leads us to 
believe that it is also ineffective against the novel coro-
navirus. These data lead to a great concern regarding 
the spread of the novel coronavirus among health 
professionals, in particular physicians and nurses 
and other life and order maintenance agents since 
chlorhexidine is widely used in surgical and invasive 
procedures in ICUs, particularly in view of the great 
resistance of the novel coronavirus on surfaces such 
as plastic, face shields, latex gloves, masks, and dis-
posable aprons.

Therefore, the use of other disinfectant agents 
is recommended, among them alcohol 70%, sodium 
hypochlorite 0.1%, bleach containing hypochlorite 
(sodium or calcium) 0.1%, povidone-iodine 1%, which 
have proved to be more effective. In addition, we 
suggest the completion of studies to prove the effec-
tiveness of the disinfecting agents listed in the paper 
against the novel coronavirus, Sars-CoV-2, in view of 
its high degree of dissemination and the absence of 
studies related to this type of virus.
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RESUMO

Um dado alarmante revelado por publicações a respeito dos agentes desinfetantes: o digluconato de clorexidina é ineficaz para desin-
fecção de superfícies contaminadas por coronavírus. Trata-se de uma constatação que reclama imediata divulgação, uma vez que essa 
substância é amplamente usada para degermação de mãos e antebraços dos cirurgiões e auxiliares e na antissepsia dos pacientes, em 
procedimentos minimamente invasivos, comumente em ambientes hospitalares. O objetivo deste trabalho foi comparar os diferentes 
desinfetantes usados para desinfecção em diversas superfícies em revisão de trabalhos mundiais. Foram pesquisados trabalhos científ-
icos na BVS (Biblioteca Virtual de Saúde), PubMed, Medline e Anvisa (Agência Nacional de Vigilância Sanitária). Foram estudados 
os seguintes agentes: álcool 62-71%, peróxido de hidrogênio 0,5%, hipoclorito de sódio 0,1%, cloreto de benzancônio 0,05-0,2%, iodo 
povidina 10% e digluconato de clorexidina 0,02%, em superfícies de metal, alumínio, madeira, papel, vidro, plástico, PVC, silicone, látex 
(luvas), avental descartável, cerâmica e teflon. Os estudos demonstraram que o digluconato de clorexidina é ineficaz para a inativação 
de alguns subtipos de coronavírus, sugerindo que também seja ineficaz contra o novo coronavírus.

PALAVRAS-CHAVE: Coronavírus. Desinfecção. Assepsia. Clorexidina.
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SUMMARY

OBJECTIVE: To review the current scientific evidence of vertical transmission related to coronavirus disease 2019 (COVID-19).
METHODS: An integrative review was performed by two independent researchers, based on the literature available in the MEDLINE (via 
PubMed) and LILACS databases, using the descriptors “pregnancy” AND “COVID-19” AND “vertical transmission”. This search included 
case reports or case series published up until 17th June 2020 in English or Portuguese. After reading the articles available in their entirety, 
those related specifically to the potential risks of vertical transmission of COVID-19 during pregnancy were selected. We initially found 
a total of 57 articles; 26 were carefully screened and 15 were finally selected.
RESULTS: Pregnancy can make women more susceptible to infections, especially by viral pathogens, given the various physiological 
and immunological changes that occur to maintain maternal-fetal balance. It is speculated that the fetus may be a possible target for 
COVID-19. Few studies (3 out of 15) in our analysis have found positive results for SARS-CoV-2 in fetal membranes, placenta, and in 
newborns right after birth. Additionally, no difference was noticed when comparing different modes of delivery, and seems reasonable 
to assume that pregnant women with stable clinical conditions can be encouraged for vaginal delivery.
CONCLUSION: Further studies with a great number of cases are warranted to elucidate whether the virus may be vertically transmitted 
to the fetus and if any maternal conditions can influence that. Our findings seem to demonstrate that vertical transmission is possible 
but quite unusual.
KEYWORDS: Pregnancy. Coronavirus Infections. Infectious Disease Transmission, Vertical.

REVIEW ARTICLE

INTRODUCTION

The current coronavirus disease (COVID-19) pan-
demic emerged in China at the end of 20191. Although 
this new severe acute respiratory syndrome corona-
virus (SARS-CoV-2) has a generally low fatality rate 
calculated at 2.3%, it is highly contagious, causing 
more deaths in absolute numbers than other sim-
ilar specimens2. So far, there is still great concern 

about the possible consequences of this infection 
in pregnancy.

Data published up until recently indicate that 
pregnant women do not seem to be at a higher risk of 
developing COVID-19 compared to the general popula-
tion3. However, this group may have a greater risk of 
obstetric morbidity associated with the virus infection, 
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METHODS

This integrative literature review was conducted in 
the Medical Literature Analysis and Retrieval System 
on-line (Medline, through access to the PubMed) and 
in the Latin America and Caribbean Health Sciences 
Literature (Lilacs) databases. The descriptors – and 
their combination in Portuguese and English – used 
were “pregnancy” and “COVID-19” and “vertical trans-
mission”, crossed using the Boolean operator “AND”. 
This search included articles published up until 17th 
June 2020.

The inclusion criteria defined to first select articles 
were case series and case reports published in English 
or Portuguese – review articles, short communica-
tions, dissertations, and management guidelines were 
not included. Then, studies that were not available on 
the internet databases in its entirety were excluded. 
After reading the full extent of the articles, those stud-
ies that did not address specifically the vertical trans-
mission or congenital infection by COVID-19 were also 
excluded. For that, two independent researchers per-
formed the search strategy in the scientific databases 
and, if there were disagreements regarding the final 
inclusion, a third senior researcher was consulted.

since small series of cases reported an increased risk 
of premature birth, rupture of membranes, placental 
abruption, and fetal distress4,5. Moreover, in low- to 
middle-resource countries, evidence suggests the pos-
sibility of increased postpartum death rates, possibly 
due to inadequate prenatal and postnatal care6.

The possibility of transmission from mother to 
fetus in COVID-19 is considered controversial, as the 
number of confirmed cases for the disease increases 
all over the world7. Reports of neonatal infection 
shortly after birth may suggest transplacental infec-
tion (vertical transmission) or horizontal transmission 
via direct surface contact at delivery or during breast-
feeding8. Furthermore, if this route of intrauterine 
infection is proven possible, it is also important to 
determine the moment of the pregnancy when the 
virus crossed the placenta, in order to establish the 
possibility of injuries to the fetal organ formation and 
their well-being.

Considering the lack of consensus on vertical trans-
mission in SARS-CoV-2 infection, in this review, we 
assembled the most recent studies involving this sub-
ject in an attempt to summarize the current under-
standing of congenital infection by COVID-19.

FIGURE 1. PRISMA 2009 FLOW DIAGRAM FOR ARTICLE’S INCLUSION ON VERTICAL TRANSMISSION OF COVID-19
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This review was performed according to a standard 
protocol for systematic reviews, which was based on 
the methodological manuals of the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses 
(PRISMA). We initially found a total of 57 articles; 26 
were carefully screened and, according to the inclu-
sion and exclusion criteria adopted, 15 papers were 
finally selected. Figure 1 summarizes the studies’ 
selection.

RESULTS AND DISCUSSION

The articles selected are shown in Table 1, which 
summarizes their main information and findings 
regarding maternal and neonatal exam results9-23.

Pregnancy consists of complex physiological and 
immunological processes that can make this period 
more susceptible to infections, including by viral 
pathogens24. The maternal immune response may play 
a crucial role in the pathophysiology of coronavirus 
infections since important changes need to happen to 
ensure maternal-fetal balance. For this, throughout 
gestation, the female body changes from a pro-inflam-
matory to an anti-inflammatory state, depending on 
the needs of the fetus25.

Although SARS-CoV-2 infection may cause a cyto-
kine storm and induces a more severe inflammatory 
state in the maternal-fetal placental interface25, the 
available scientific evidence is still inconclusive regard-
ing aspects of vertical transmission during pregnancy.

Lamouroux et al.26 and Mahyuddin et al.27, men-
tion that many microorganisms are able to violate the 
maternal immune system barrier through the placenta 
and result in severe fetal consequences. Viruses can 
exert dynamic fluctuations in the immune environ-
ment of the placenta throughout pregnancy and 
contribute to changes in fetal susceptibility27. Thus, 
SARS-COV-2 has also become a major concern in preg-
nancy, although few case reports with a small number 
of subjects have shown positive results in placental 
tissue or in newborns14,19,21.

Penfield et al.19 published the first study that found 
the presence of viral RNA in the placenta/membranes. 
Details regarding the histological examination of the 
placentas (3 out of 11) that tested positive (for PCR 
analysis of placental tissue or membranes) were not 
provided. Besides that, none of the 11 neonates tested 
positive right after birth or in the first 5 days of life. 
The authors also mention that given the mixing of 
maternal and fetal fluids and tissue at the time of 
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delivery, the origin of the detected SARS-CoV-2 RNA 
in their series is unclear.

Low cellular expression of the angiotensin-convert-
ing enzyme 2 (ACE2) on the trophoblast, especially in 
the first trimester, may explain the small amount of evi-
dence attesting vertical transmission. It has been shown 
that ACE2 is a functional receptor for SARS-CoV-2 infec-
tion28. In addition, COVID-19 does not appear to have 
sufficient evolution to use perivascular cluster cells 
(PV1) to overcome the immune system and affect the 
fetus during pregnancy29.

Rajewska et al.30 and Panahi et al.31 describe that 
most of the evidence, so far, does not suggest vertical 
transmission and that the reported cases were pos-
sibly infected after pregnancy and delivery. In many 
studies, RT-PCR tests in neonates were performed sev-
eral hours after birth, when horizontal transmission 
cannot be ruled out.

Thus, much has been discussed about the mode of 
delivery for pregnant women with COVID-19, which 
should be guided mainly according to the maternal-fe-
tal hemodynamic status. Therefore, different recom-
mendations for cesarean delivery have been described, 
even in mild cases, initially assuming that the new-
born’s passage through the birth canal could increase 
their chances of viral infection.

However, recent evidence failed to prove the ben-
efits of cesarean compared to vaginal birth in stable 
cases14. It is important to highlight that the choice 
of the mode of delivery must take into account the 
maternal clinical condition, signs of fetal distress, ges-
tational age, and maternal complications11. Corrobo-
rating this, Pereira et al.22 evidenced that during the 
study period, 18 of the women included in their analy-
sis (78%) delivered vaginally. All newborns tested neg-
ative for SARS-CoV-2 and none of them were infected 
during breastfeeding. No SARS-CoV-2 was detected in 
placental tissue. Accordingly, it seems reasonable to 
assume that pregnant women and their fetuses with 
stable clinical conditions can strongly benefit from 
this mode of delivery17,19.

Zimmermann and Curtis32 noticed that even with 
strict infection control and prevention procedures 
during and after cesarean delivery, four neonates 
tested positive for SARS-CoV-2 (one healthy newborn 
and three who presented pneumonia), and three of 
them also expressed IgM and IgG antibodies at birth, 
suggesting the possibility of vertical transmission. 
Zeng et al.33 corroborate that with the report of 
six neonates – all born by cesarean delivery in an 

isolated room with negative pressure and immedi-
ate separation from their mothers – that exhibited 
high concentrations of IgG and IgM antibodies right 
after birth, as well as high inflammatory levels of 
interleukin-6.

It is believed that maternal IgM antibodies do not 
cross the placental barrier because it is a macromole-
cule when compared to IgG, which is passively trans-
ferred through the mother’s placenta to the fetus26,33,34. 
Therefore, it is speculated that the IgM presented in 
the newborn is produced by the baby when in contact 
with the virus that has possibly crossed the placen-
tal barrier, since the IgM molecule usually does not 
appear until 3-7 days after infection33,34.

This subject still remains questionable, since 
Xiong et al.11 and Alzamora et al.14, on the other hand, 
reported negative IgG and IgM serological results in 
all the newborns studied right after birth. Therefore, 
the maternal-fetal transmission of SARS-CoV-2 is still 
a controversial subject.

CONCLUSION

Further studies with a great number of cases are 
warranted to elucidate whether the virus may be ver-
tically transmitted to the fetus and if any maternal 
conditions can influence that. Our findings seem to 
demonstrate that vertical transmission is possible but 
quite unusual. Complications related to newborns are 
apparently more related to the aspects of prematurity 
than to the impairment caused by the virus itself.

Since uncertainties remain without robust scien-
tific answers, infection control will be the basis for 
preventing further spread among pregnant women, 
combined with social distance and universal testing 
in areas of high prevalence27.
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SUMMARY

OBJECTIVE: To present scientific evidence based on a systematic literature review (PRISMA) evaluating the association of Kawasaki 
Disease (DK) and COVID-19 in children. 

METHODS: For the selection of studies, a combination based on the Medical Subject Heading Terms (MeSH) was used. The Medline 
(Pubmed), LILACS, SciELO, COCHRANE, and BIREME databases were used. The search period for the articles comprised the last 10 
years (2010 to 2020). 

RESULTS: 840 articles with potential for inclusion were retrieved, one of which met the inclusion criteria and the guiding question that 
consisted of evaluating the association of Kawasaki disease and COVID-19 in children. 

CONCLUSION: A significant increase in the incidence of Kawasaki-type diseases after the onset of the epidemic has been reported, sug-
gesting an association between the COVID-19 epidemic and the high incidence of a severe form of KD. However, further studies are 
needed to conduct an investigation of the association between these two diseases.

KEYWORDS: Mucocutaneous Lymph Node Syndrome; Coronavirus infections; Kid; Vasculitis; Kawasaki Disease; COVID-19

REVIEW ARTICLE

INTRODUCTION

Kawasaki Disease (KD), first described in 1967, 
is characterized by a multisystemic disorder with 
acute inflammatory processes in small and medium 
vessels, particularly in the coronary arteries1,2. If 
left untreated, it can lead to several complications 
and even sudden death1. KD affects predominantly 

children, usually younger than 5 years old, and is the 
second most common vasculitis in this population, 
with a risk 1.5 times higher of occurring in boys than 
in girls; however, it is considered rare in children 
younger than 6 months old1.

The epidemiological patterns of KD are quite 
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measles, and dengue10-24. Studies have described an 
association between viral respiratory infections and 
KD, ranging from 9% to 42% of patients with a positive 
test for viral respiratory infection within 30 days 
before the diagnosis of KD15,25-27.

An initial analysis of the data obtained from adult 
patients with COVID-19 in China showed a significant 
increase with high rates of cardiac troponin, a param-
eter that is associated with an increase in mortality. 
It has been reported that, in COVID-19 patients, the 
microvascular damage in the heart cause perfusion 
effects, vessel hyperpermeability, and vasospasm, 
leading to myocardial injury28.

Faced with the current pandemic and the uncer-
tainties still generated around the association between 
KD and COVID-19 infections, this systematic review 
aims to present the scientific evidence available, up 
until now, about the association between Kawasaki 
Disease and COVID-19 in children.

METHODS
Research characterization and search strategies

A systematic review was conducted according 
to the recommendations of the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
(Prisma)29.

The searches for scientific articles were carried 
out by two independent researchers in the Medline 
(PubMed) (https://www.ncbi.nlm.nih.gov/pubmed/), 
Lilacs (http://lilacs.bvsalud.org/), SciELO (http://www. 
scielo.br/), Cochrane (https://www.cochrane.org/), and 
Bireme (https://bvsalud.org/) electronic databases, 
with no language or location restrictions, from April 
to May 2020.

The research was structured and organized accord-
ing to the PICO methodology, which is an acronym for 
Population, Intervention, Control, Outcomes, Study 
(Table 1).

TABLE 1. DESCRIPTION OF THE PICOS COMPONENTS

Acronym Definition
P Children
I Kawasaki Disease
C Association
O Coronavirus
S Descriptive study/Cross-sectional study

Observational study
Source: Prepared by the authors.

The descriptors were selected from the dictionary 

distinct regarding geographical location, with dif-
ferent incidence values between continents. In 
the countries of northeast Asia, including Japan, 
South Korea, China, and Taiwan, the incidence is 
10 to 30 times higher than in the United States 
and Europe, with indices that have been increasing 
continuously1,3,4. In the USA, the incidence of KD is 
estimated to be between 17.5 and 20.8 per 100,000 
children aged less than 5 years, while in Canada it 
is 19.6 per 100,000. Whereas in Europe it is around 
5 to 10/100,0003.4.

The diagnosis of KD is a clinical challenge, given 
its large variety of signs and symptoms since it may 
resemble other viral and bacterial infections1. In this 
sense, the clinical diagnosis is achieved by identi-
fying signs and symptoms, as well as using various 
laboratory parameters that can complement the 
final diagnosis5.

Some parameters are considered at the time of 
the diagnosis, such as the presence of fever for five 
or more days, accompanied by chapped lips, cervical 
lymphadenopathy, erythema, or polymorphic rash6. 
Given the high rate of cardiac complications from this 
disease, cardiac biomarkers are used for diagnostic 
purposes1. Heart sequelae are mainly related to the 
coronary arteries. For these patients, regular monitor-
ing by imaging is paramount, and techniques such as 
myocardial perfusion imaging, angiography, and, more 
recently, magnetic resonance imaging are ideal1,7.

Medical reports have described the presence of 
a hyperinflammatory response resulting from viral 
infection by the novel coronavirus (COVID-19) in chil-
dren, with changes in the coronary arteries similar 
to KD. The hypotheses presented indicate that some 
children might be genetically predisposed to a more 
robust inflammatory response to the virus. These 
recent findings demonstrate the need for further 
efforts in order to elucidate the reasons behind these 
outcomes, which remain unknown8.

The incidence of COVID-19 worldwide has signifi-
cantly increased and accelerated. To date, 215 coun-
tries, areas, or territories have reported cases and over 
254,000 deaths have been attributed to the virus, in 
addition to over 4 million confirmed cases9.

Although it is still early to confirm the association 
between KD and COVID-19 infections, studies show 
the incidence of KD cases during spring and winter, 
suggesting its association with some types of viral 
infections, such as those by adenovirus, enterovi-
rus, parvovirus, rhovírus, varicella, Epstein Barr, 

http://lilacs.bvsalud.org/
https://www.cochrane.org/
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from the studies were analyzed descriptively, and the 
following were extracted: year of publication, place 
where the research was carried out, type of study 
design, assessments and tests performed, as well as 
the methods, used, and the results found. These stud-
ies had a score greater than 6 on the modified protocol 
by Python et al.30 to assess their quality.

RESULTS

Initially, 840 articles were identified, of which 
three qualified and passed to the stage of abstract 
assessment. Of these, two were excluded because they 
did not answer the guiding question. Thus, one article 
was eligible according to the Prisma29 criteria used 
for the development of this research. We proceeded 
to carefully read the study in full and, after applying 
the eligibility criteria, the study31 on the association 
between Kawasaki Disease and COVID-19 in children 
was selected to be the object of this analysis.

The study selected for this systematic review was 
a case study with descriptive analysis. In the analysis, 
they were categorized according to the theme investi-
gated, Kawasaki Disease, and its possible association 
with the novel coronavirus.

The study31 was carried out on a female patient, 
6 months of age, full-term, previously healthy, who 
initially attended the pediatric emergency care with 
fever, agitation, and refusal to eat. On the second day 
of fever, she developed an erythematous rash and, 
on the fourth day, persistent skin rash and possible 
mild congestion, but without coughing. In addition 

the Health Sciences Descriptors (DeCS) and Medi-
cal Subject Heading Terms (MeSH). The following 
keywords and boolean operators were proposed for 
the searches: [((kawasaki syndrome)) AND ((COVID-
19) OR (Coronavirus disease)) AND ((children)) AND 
((randomized controlled trial[pt] OR controlled clin-
ical trial[pt] OR randomized controlled trials[mh] OR 
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 ((sin-
gl*[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-over studies[mh] 
OR control*[tw] OR prospectiv*[tw] OR volunteer*[tw]) 
NOT (animal[mh] NOT human[mh])).

The use of the keywords and boolean operators 
was adjusted according to the databases searched. As 
a complement, a manual search was carried out in 
the references of the papers included in the search, 
and gray literature was searched on Google Scholar.

SELECTION CRITERIA
Inclusion criteria

The designs of the studies selected included 
descriptive studies, randomized or non-randomized 
controlled clinical trials, cross-sectional studies, 
cohort studies, and case studies. We included studies 
with no language or location restrictions, published 
from January 2010 to May 2020.

Exclusion criteria
Were excluded studies published in the format of 

letters to the editor, guidelines, literature reviews, 
systematic reviews, meta-analyses, and summaries. 
Table 2 presents the inclusion and exclusion criteria 
used in this research.

DATA ANALYSIS

The extraction of data for the eligibility process 
was performed using a form specifically for system-
atic reviews prepared by the researchers in Excel®, 
in which the extracted data were added initially by 
one of the researchers, and then revised by another 
researcher. The data obtained from eligible studies 
were also added to a spreadsheet in the same software, 
in order to organize the results. The data extracted 

TABELA 2. SUMMARY OF THE INCLUSION/EXCLUSION 
CRITERIA

Inclusion criteria
Design Case reports

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

Location No restrictions
Language No restrictions
Exclusion criteria
Design Letters to the editor

Guidelines
Literature reviews
Systematic reviews
Meta-analyses

Studies Unclear studies
Poorly described or inappropriate

Type of publication Only summary
Source: Prepared by the authors.
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to these symptoms, the child presented irritability, 
limbus-sparing conjunctivitis, and chapped and dry 
lips. On the fifth day of fever, the child remained with 
limbus-sparing conjunctivitis, in addition to presenting 
prominent papillae of the tongue, maculopapular, poly-
morphic, throbbing rash, and swelling of the hands 
and lower extremities, thus meeting the classic cri-
teria for KD. Initially, the patient was diagnosed with 
a viral infection. A chest X-ray showed a low opacity 
in the left lung, however, clinical laboratory examina-
tions showed altered blood levels.

Due to the fever, possible mild congestion, as 
well as the radiographic chest findings, the child was 
referred to COVID-19 testing, although there was no 
history of contact with other patients or recent trav-
els, and the family had been in isolation for a week. 
The night before the discharge, the tests for COVID-19 
came back positive.

Table 3 shows the main characteristics described 
in the study included for analysis.

DISCUSSION

KD is an acute vasculitis of childhood and the main 
cause of acquired heart disease in children, with 50% 
of the cases occurring in children younger than 2 years 
old and 80% in those younger than 5 years32. The child 
of the study selected for this review is at the beginning 
of the age group affected by the disease, 6 months old, 

and KD is rare in children younger than 6 months old1.
The diagnosis of KD is based on the observation of 

signs and symptoms such as high fever persistent for 
at least five days, in association with four of five diag-
nostic criteria, such as alterations in the oral cavity, 
conjunctival hyperemia, changes in the extremities, 
and cervical lymphadenopathy33. The exact cause of 
KD still remains unknown. The factor most consid-
ered up until now suggests contagion by various viral 
infections with an expansion of infectious agents, par-
ticularly in the period between winter and spring26.

However, although knowledge of its etiology is 
still incipient, studies have been developed in recent 
years. Recent research has described an association 
between viral respiratory infections and KD, ranging 
from 9% to 42 % of patients DK with a positive test for 
viral respiratory infection within 30 days before the 
diagnosis of KD15,25,27.

In the study selected in this review, although there 
was evidence of a viral infection with positive results 
for COVID-19 in a child treated for KD, the association 
between the positive results and the configuration of 
KD was not established31. Because this is a case study, 
the data presented are initial and encourage further 
and more robust clinical research and analyses to elu-
cidate findings for a better clinical implication.

After the study was published in a scientific journal 
in mid-April 2020, there was greater attention from 
researchers and pediatricians of various countries 

TABLE 3. SUMMARY OF THE RESULTS FOUND IN THE ARTICLE INCLUDED IN THE REVIEW

Author/Year/Loca-
tion/Type of Study

Objective Results Conducts/Conclusion

Jones, et al. (2020)
United States
Case study

Describe the case of a 
pediatric patient diagnosed 
with and treated for KD in 
the context of confirmed 
infection by COVID-19

*Body temperature: 38.3 °C for over 4 days
*Complete blood count: CRP ↑13.3mg/dl; 
hyponatremia; normocytic anemia; hypo-
albuminemia; ↑erythrocyte sedimentation 
rate

*Hemodynamic parameters: Sinus tachycar-
dia (200 bpm), and tachypnea
*Parameters of oxygenation and respiratory 
assessment: SpO2 - 100%; mild subcostal 
retractions; small opacity in the left lung 
base
*Echocardiogram: without evidence of cor-
onary dilation, without pericardial effusion, 
and with normal ventricular and valvular 
function.
*Testing for Influenza:negative
*Testing for Covid - 19: positive
*Assessment with marked signs of: Irrita-
bility, conjunctivitis, skin rashes, dry and 
chapped lips. Swelling in the hands and 
lower limbs

- Patient treated with a single dose of 2 g/
kg of intravenous immunoglobulin (IVIG) 
and a high dose of acetylsalicylic acid 
(ASA 20 mg/kg four times a day)

- Clinical Course of mild COVID-19

- Since this is a description of a single 
case, more detailed studies on pediatric 
patients diagnosed with COVID-19 are 
required, mainly regarding its association 
with KD.

Legend: KD = Kawasaki Disease; COVID-19 = coronavirus; SpO2 - Partial oxygen saturation; °C - degrees Celsius; bpm - beats per minute; ↑ high; mg/dl - milligrams per deciliters. 
Source: Jones, et al., 2020.
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regarding the possible association between COVID-
19 and KD34.

On 4 May 2020, the department of health of the 
city of New York issued a health alert describing 15 
cases of a multisystem inflammatory syndrome with 
characteristics of KD in children34. Despite the lack of 
details inherent to these types of reports, deciphering 
the exact nature and severity of the cases admitted in 
a hospital environment is still a challenge. Addition-
ally, due to the pandemic scenario in which we are 
still living and the recent nature of the topic, studies 
under development have not yet been completed and 
published in scientific journals34.

A study developed by researchers from Bergamo, 
an Italian city widely affected by the COVID-19 epi-
demic, found an increase of 30 times in the incidence 
of Kawasaki Disease after the start of the epidemic. 
The children diagnosed during this period showed evi-
dence of immune response to the virus, were older, 
had a higher rate of cardiac involvement, characteris-
tics of macrophage activation syndrome, and required 
adjuvant treatment with steroids. The COVID-19 

epidemic was associated with a high incidence of a 
severe form of DK. The authors also estimate that a 
similar outbreak of Kawasaki Disease can occur in the 
countries involved in the pandemic35.

At the time of hospital discharge of the patient 
described in the study, the World Health Organiza-
tion had reported nearly 180,000 confirmed cases of 
COVID-19 globally, with 7,426 deaths9. Despite the 
growing number of cases reported, little is known 
about the infectious, clinical, and epidemiological 
aspects associated with COVID-19, particularly in the 
pediatric population36.

Up until now, the pediatric presentation known 
from COVID-19 infections encompasses a variety of 
signs and symptoms, such as fever, fatigue, myal-
gia, cough, sore throat, runny nose, congestion, and 
shortness of breath. In more severe cases, symptoms 
can include gastrointestinal alterations and patients 
can progress to respiratory failure, shock, coagula-
tion dysfunction, and renal injury. In addition to the 
cases with clear and detectable signs and symptoms, 
completely asymptomatic infections can occur36. In 

FIGURE 1. FLOWCHART OF STUDY SEARCH AND ANALYSIS

Source: Prepared by the authors.
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the patient of the study selected31, the symptoms that 
led professionals to request COVID-19 testing were 
mild fever, congestion, and the radiological findings, 
which showed low opacity in the left lung, with most 
of the symptoms characteristic of COVID-19 absent, 
which has also been reported in the literature36.

Although it is still early, the emergence of patterns 
that seem quite similar in several cities certainly 
points to a causal association between COVID-19 
infection and KD. The alerts from Italy and France 
contain little data, and further publications will prob-
ably be released34.

At the moment, around 5,014,943 cases of COVID-
19 have been documented worldwide, with children 
also being infected with an increasing number of 
reported cases; however, with minimal load37.

Epidemiological data from many countries show 
that children are a small group of COVID-19 cases. 
Patients younger than 18 years old accounted for only 
1.7% of the national population of cases in the USA, 1% 
of the cases in Holland, and 2.0% of a large observa-
tional cohort study in the United Kingdom37.

With respect to the COVID-19 infection, the clinical 
course, and presentation of the patient in the study 
were mild. Throughout hospitalization, she showed no 
remarkable respiratory symptoms with characteristic 
clinical signs of KD and was treated with a single dose 
of 2 g/kg of intravenous immunoglobulin (IVIG) and a 
high dose of acetylsalicylic acid (ASA 20 mg/kg four 
times a day) in a hospital environment31. Both the clin-
ical characteristics and the treatment diverged from 
the evidenced in a recent study that found major com-
plications in children with KD, in addition to requiring 
adjuvant treatment with steroids35.

Post-discharge recommendations for monitoring 

included echocardiography after 1-2 weeks and 4-6 
weeks after the treatment31. The approach to the pedi-
atric population with a clinical spectrum must still 
be clearly defined; patients who present fever alone 
or mainly involvement of other organs, such as gas-
trointestinal symptoms, might not be submitted to 
COVID-19 testing if this remains restricted to those 
with respiratory complaints.

The COVID-19 pandemic has been characterized 
by uncertainty. Faced with a severe pandemic, taking 
early actions in the absence of solid data is under-
standable and often necessary. With the increase of 
cases reported worldwide, data shows that it is plau-
sible that associations between COVID-19 infections 
and other conditions could be found in the future34.

Although medical entities and researchers have 
increased their attention to the association between 
COVID-19 infections and possible complications in 
children, more detailed descriptions about the clinical 
course of this population are still necessary, mainly 
regarding its possible association with KD.

However, studies have already reported an asso-
ciation between viral respiratory infections and KD, 
in addition to finding a significant increase in the 
incidence of diseases like Kawasaki after the start of 
the epidemic, suggesting an association between the 
COVID-19 epidemic and the high incidence of a severe 
form of KD.

Finally, data shows that associations between 
COVID-19 infections and other conditions are likely 
to be found in the future.
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RESUMO

OBJETIVO: Apresentar evidências científicas com base em revisão sistemática da literatura (Prisma) avaliando a associação da Doença 
de Kawasaki (DK) e COVID-19 em crianças. 

MÉTODOS: Para a seleção dos estudos foi utilizada a combinação baseada no Medical Subject Heading Terms (MeSH). Foram utilizadas 
as bases de dados Medline (PubMed), Lilacs, SciELO, Cochrane e Bireme.O período de busca dos artigos compreendeu os últimos dez 
anos (2010 a 2020). 

RESULTADOS: Foram recuperados 840 artigos com potencial de inclusão, sendo que um respondeu aos critérios de inclusão e à pergunta 
norteadora que consistiu em avaliar a associação da Doença de Kawasaki e COVID-19 em crianças. 

CONCLUSÃO: Um aumento significativo na incidência de doenças do tipo Kawasaki após o início da epidemia já foi relatado, sugerindo 
a associação entre a epidemia de COVID-19 e a elevada incidência de uma forma grave da DK. Contudo, mais estudos são necessários 
para conduzir a investigação da associação entre essas duas doenças.

PALAVRAS-CHAVE: Síndrome de Linfonodos Mucocutâneos. Infecções por coronavírus. Criança. Vasculite. Doença de Kawasaki. COVID-19



KAWASAKI AND COVID-19 DISEASE IN CHILDREN: A SYSTEMATIC REVIEW

REV ASSOC MED BRAS 2020; 66(SUPPL 2):136-142 142

REFERENCES
1. Agarwal S, Agrawal DK. Kawasaki disease: etiopathogenesis and novel treat-

ment strategies. Expert Rev Clin Immunol. 2017;13(3):247-58.
2. Rodrigues M, Oliveira CJ, Carvalho F, Silva H, Moreira C, Granja S, et al. 

Doença de Kawasaki e Complicações Cardiovasculares em Pediatria. Nascer 
e Crescer Birth and Growth Medical Journal. 2018; 27(1): 54-8.

3. Lin MT, Wu MH. The global epidemiology of Kawasaki disease: Review and 
future perspectives. Glob Cardiol Sci Pract. 2017; 3: 3-6.

4. Kim, BG. Reality of Kawasaki disease epidemiology. Korean J Pediatr. 2019; 
62(8): 292-96.

5. Sharma D, Singh S. Kawasaki disease – A common childhood vasculitis. 
Indian J Rheumatol. 2015; 10: 578-83.

6. Saguil A, Fargo A, Grogan S. Diagnosis and management of kawasaki dis-
ease. Am Fam Physician. 2015; 91(6): 365-71.

7. Castro AP, Costa CMI, Urbano, FML. Kawasaki disease. An Bras Dermatol. 
2009;84(4):317-31.

8. Loomba, RS, Villarreal, E,Flores, S.COVID-19 and Kawasaki syndrome: 
should we really be surprised?. Cardiology in the Young. 2020; 1-5.

9. WHO: World Health Organization. Doença de coronavírus (COVID-19) 
Pandemia [internet]. 2020. [Acesso em: 7 maio 2020]. Disponível em: 
https://www.who.int/emergencies/diseases/novel-coronavirus-2019?g-
clid=CjwKCAjw4871BRAjEiwAbxXi29gEUGkT-x1I583SlRVeCvzOYufu1E-
WhdMb60_9_G_ZOII69vN_5tRoCt_kQAvD_BwE.

10. Catalano-Pons C, Quartier P, Leruez-Ville M. Primary cytomegalovirus 
infection, atypical Kawasaki disease, and coronary aneurysms in 2 infants.
Clin Infect Dis. 2005;41(5):53-6.

11. Shike H, Shimizu C, Kanegaye JT. Adenovirus, adeno-associated 
virus and Kawasaki disease. The Pediatric infectious disease journal. 
2005;24(11):1011-14.

12. Ferraz C, Cunha F, Mota TC, Carvalho JM, Simoes JS, Aparicio JM. Acute 
respiratory distress syndrome in a child with human parvovirus B19 infec-
tion. The Pediatric infectious disease journal. 2005;24(11):1009-10.

13. Turkay S, Odemis E, Karadag A. Kawasaki disease onset during concomi-
tant infections with varicella zoster and Epstein-Barr virus. Journal of the 
National Medical Association. 2006;98(8):1350-52.

14. Sopontammarak S, Promphan W, Romanew S, Phetpisan S. Positive serol-
ogy for dengue viral infection in pediatric patients with Kawasaki disease 
in southern Thailand. Circulation journal: official journal of the Japanese 
Circulation Society. 2008;72(9):1492-94.

15. Jordan-Villegas A, Chang ML, Ramilo O, Mejias A. Concomitant respiratory 
viral infections in children with Kawasaki disease. The Pediatric infectious 
disease journal. 2010;29(8):770-2.

16. Huang X, Huang P, Zhang L. Influenza infection and Kawasaki disease.Rev 
Soc Bras Med Trop. 2015;48(3):243-8

17. Joob B, Wiwanitkit V. Kawasaki Disease in a 2-year-old Child with Dengue 
Fever: Correspondence. Indian journal of pediatrics. 2016;83(9):1054.

18. Hu P, Guan Y, Fan XC, Lu FY, Song LM. Incomplete Kawasaki disease 
induced by measles in a 6-month-old male infant. International journal of 
dermatology. 2016;55(1):34-36.

19. Jagadeesh A, Krishnamurthy S, Mahadevan S. Kawasaki Disease in a 2-year-
old Child with Dengue Fever. Indian journal of pediatrics. 2016;83(6):602-3

20. Weng KP, Cheng-Chung Wei J, Hung YM. Enterovirus Infection and 

Subsequent Risk of Kawasaki Disease: A Population-based Cohort Study. 
The Pediatric infectious disease journal. 2018;37(4):310-15.

21. Guleria S, Jindal AK, Pandiarajan V, Singh MP, Singh S. Dengue-Triggered 
Kawasaki Disease: A Report of 2 Cases. J Clin Rheumatol. 2018;24(7):401-4.

22. Thissen JB, Isshiki M, Jaing C A novel variant of torque teno virus 7 identified 
in patients with Kawasaki disease. PloS one. 2018;13(12):e0209683.

23. Wang J, Sun F, Deng HL, Liu RQ. Influenza A (H1N1) pdm09 virus infection 
in a patient with incomplete Kawasaki disease: A case report. Medicine. 
2019;98(15):e15009.

24. Maggio MC, Cimaz R, Alaimo A, Comparato C, Di Lisi D, Corsello G. Kawa-
saki disease triggered by parvovirus infection: an atypical case report of two 
siblings. J Med Case Reports. 2019;13(1):104.

25. Kim JH, Yu JJ, Lee J. Detection rate and clinical impact of respiratory viruses 
in children with Kawasaki disease. Korean J Pediatr. 2012; 55:470-3.

26. Chang LY, Lu CY, Shao PL, Lee PI, Lin M, Fan TY, Cheng AL, Lee WL, 
Hu JJ, Yeh SJ, Chang CC, Chiang BL, Wu MH, Huang LM. Viral infec-
tions associated with Kawasaki disease. J Formos Med Assoc. 2014; 
113(3):148-54.

27. Turnier JL, Anderson MS, Heizer HR, Jone PN, Glode MP, Dominguez 
SR. Concurrent Respiratory Viruses and Kawasaki Disease. Pediatrics. 
2015;136:e609-614.

28. Tersalvi G, Vicenzi M, Calabretta D, Biasco L, Pedrazzini G, Winterton D. 
Elevated troponin in patients with Coronavirus Disease 2019 (COVID-19): 
possible mechanisms. Journal of Cardiac Failure. 2020; 1-16.

29. Moher D, Shamseer L, Clarke M. Preferred reporting items for systematic 
review and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 
2015;4(1):1. Published 2015 Jan 1.

30. Pithon MM, Santanna LIDA, Baião FCS, Santos RL, Coqueiro RS, Maia 
LC. Assessment of the effectiveness of mouthwashes in reducing cario-
genic biofilm in orthodontic patients: a systematic review. J Dent. 2015; 
43:297–308.

31. Jones GV, Milles M, Suarez D, Hogan AC, Yeh D,Segal BJ, et al. COVID-19 
and Kawasaki Disease: Novel Virus and Novel Case. Hospital Pediatrics. 
Hospital Pediatrics. 2020; 1-11. Hosp Pediatr. 2020;10(6):537-540.

32. Rowley AH, Shulman ST. The Epidemiology and Pathogenesis of Kawasaki 
Disease. Front Pediatr. 2018;6:374.

33. Almeida RGD, Goldenzon AV, Rodrigues MCF, Sztajnbok FR, Elsas MICG, 
Oliveira SKFD. Perfil da doença de Kawasaki em crianças encaminhadas 
para dois serviços de reumatologia pediátrica do Rio de Janeiro, Brasil. Bras 
J Rheumatol. 2010; 50(5): 529-38.

34. Schroeder, AR, Wilson KM, Ralston AL. COVID-19 and Kawasaki Dis-
ease: Finding the Signal in the Noise. Hosp Pediatr. 2020; doi: 10.1542/
hpeds.2020-000356

35. Verdoni L, Mazza A, Gervasoni A, Martelli L, Ruggeri M, Ciuffreda M, et 
al. An outbreak of severe Kawasakilike disease at the Italian epicentre of 
the SARS-CoV-2 epidemic: an observational cohort study. Lancet. 2020; 
395:1771-8.

36. Dong Y, Mo X, Hu Y, et al. Epidemiological Characteristics of 2143 Pedi-
atric Patients With 2019 Coronavirus Disease in China. Pediatrics. 2020; 
145(6):e20200702.

37. Viner RM, Whittaker E. Kawasaki-like Disease: Emerging Complication 
During the COVID-19 Pandemic. Lancet. 2020;395(10239):1741-3.

https://www.who.int/emergencies/diseases/novel-coronavirus-2019?gclid=CjwKCAjw4871BRAjEiwAbxXi29gEUGkT-x1I583SlRVeCvzOYufu1EWhdMb60_9_G_ZOII69vN_5tRoCt_kQAvD_BwE
https://www.who.int/emergencies/diseases/novel-coronavirus-2019?gclid=CjwKCAjw4871BRAjEiwAbxXi29gEUGkT-x1I583SlRVeCvzOYufu1EWhdMb60_9_G_ZOII69vN_5tRoCt_kQAvD_BwE
https://www.who.int/emergencies/diseases/novel-coronavirus-2019?gclid=CjwKCAjw4871BRAjEiwAbxXi29gEUGkT-x1I583SlRVeCvzOYufu1EWhdMb60_9_G_ZOII69vN_5tRoCt_kQAvD_BwE


143 REV ASSOC MED BRAS 2020; 66(SUPPL 2):143-147

Sleep and immunity in times of COVID-19

Eduardo de Sousa Martins e Silva1

Ben Hur Vitor Silva Ono2

José Carlos Souza3

1. Universidade Federal do Triângulo Mineiro (UFTM), Uberaba, MG, Brasil.
2. Universidade para o Desenvolvimento do Estado e da Região do Pantanal (Uniderp), Campo Grande, MS, Brasil.

3. Universidade Estadual de Mato Grosso do Sul (UEMS), Campo Grande, MS, Brasil.

http://dx.doi.org/10.1590/1806-9282.66.S2.143

DATE OF SUBMISSION: 19-Jun-2020 
DATE OF ACCEPTANCE: 03-Jul-2020
CORRESPONDING AUTHOR: Eduardo Silva 
Rua Castro Alves, 600, Uberaba, MG, Brasil – 38025-380 
Tel: +55 61 99697-7851
E-mail: eduardosousa25@gmail.com

INTRODUCTION

Sleep is a vital process for maintaining homeostasis 
and the quality of human life. Good sleep quality has 
impacts on well-being and mental health. Research 
over the last decade has increasingly validated the 
claim that sleep disorders have a strong influence on 
the risk of infectious diseases, the occurrence and 
progression of a series of diseases, and the incidence 
of depression1.

The COVID-19 pandemic (Sars-Cov-2) not only 
altered the routine of a large portion of the population 
but also affected their quality of sleep. Much has been 
discussed about sleep and its immune function, some-
thing more evident when evaluating individuals under 

sleep deprivation, when there is an increase in the 
activity of cytokines, such as interferon (IFN), tumor 
necrosis factor-alpha (TNF-α), and interleukin-1-beta 
(IL-1-beta), in addition to an increase of inflammatory 
markers such as C-reactive protein2. This contributes 
to the general idea that a reduction in the quality of 
sleep negatively affects immunity. This relationship 
corroborates the consequences that the changes in 
routine caused by the pandemic, linked to their psy-
chosocial impact, have on the health and sleep of the 
population, affecting, therefore, their immune system. 
The purpose of this article, therefore, is to analyze the 
influence of sleep on the immune system during the 
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these disorders and are risk factors for the onset 
of diseases.

The process of sleep is not simply the absence of 
alertness and perception, nor is it the suspension of 
sensory processes, but the combination of a passive 
withdrawal of afferent stimuli to the brain, linked to 
functional activation of certain brain regions4. In this 
way, far from being a simple process, sleep, in addition 
to its considerable influence in regulating mood, con-
centration, memory, body temperature, among other 
processes, is also an essential regulator of the immune 
system and response. Lack of sleep, therefore, can 
negatively compromise immunity, increasing the 
chances of illnesses. Prather et al.5 found that there 
was greater susceptibility to colds related to shorter 
durations of sleep. There is also the influence of sleep 
in emotional processing, with a role in the mainte-
nance of mood and emotional state6. In the same way, 
sleep deprivation can have a strong negative impact on 
daily behavior and, consequently, on everyday men-
tal health.

However, excess sleep is also harmful. In addition 
to being associated with metabolic diseases, excess 
sleep (more than 10 hours per day), in comparison 
with lower durations, with insufficient exposure to 
sunlight in both cases, was associated with lower 
levels of circulating 25-hydroxyvitamin D (25OHD) 
stock7. Vitamin D (1.25-(OH)2D3), in addition to its 
metabolites, of which 25-hydroxyvitamin D is part, are 
actively related to immune regulation, and its deficit 
is linked to an increase of pathologies such as infec-
tions, autoimmune diseases, and allergic diseases8. 
Changes in routine, along with increased sleep time, 
both very common during the pandemic, can facilitate 
inadequate exposure to sunlight, affecting not only the 
metabolism of vitamin D but also the biological clock 
and immune system.

The sleep-wakefulness cycle acts as an “inter-
nal clock” of the human body, regulating sleep and 
wakefulness processes and, consequently, the vari-
ous circadian cycles that influence the functioning 
of human metabolism. There is evidence that typical 
symptoms of depression can sometimes be related to 
disturbances of the circadian rhythms, reinforcing 
the notion that changes in sleep or in other cycles can 
affect mental health9. Some of the strategies adopted 
to reduce the contamination by the novel coronavi-
rus during the pandemic, such as isolation and social 
distancing, dramatically change routines, which may 
decrease the intensity of the Zeitgebers (environmental 

COVID-19 pandemic, which allows for an increase in 
the onset of sleep disorders correlated with a worsen-
ing of mental health, making the body more vulnerable 
to diseases.

FIGURE 1. FLOWCHART OF THE RELATIONSHIPS 
BETWEEN SLEEP, MENTAL HEALTH, IMMUNE SYSTEM, 
AND THE COVID-19 PANDEMIC.

Sleep and biological clock

The perception of time is crucial for the body to 
adapt to the needs of each period of the day. That 
way, there are cycles linked to the oscillation of 
temperature, hormones, sleep-wakefulness, among 
other processes that promote the maintenance of 
the body’s physiological systems over the course of 
life, and, when imbalanced, they can harm health. 
Disturbances of circadian cycles are involved with 
the onset of metabolic diseases, such as obesity and 
diabetes, cardiovascular diseases, and cancer3. In the 
same way, a lifestyle that is not in sync with the cir-
cadian rhythm or abrupt changes in routine, such 
as those arising from the COVID-19 pandemic, favor 
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cues such as sunlight, alarm clocks, and social inter-
actions, all of which help govern the circadian cycle), 
thus disturbing sleep quality10.

One study showed that individuals who adopted 
an irregular sleep pattern were subject to a variable 
light pattern that encouraged delays in the circadian 
cycle and, consequently, could also lead to sleep 
delays and irregularity, suggesting a possible feed-
back loop11. Changes in routine, thus, facilitate the 
oscillation of sleep times, increasing the chances of 
compromising the quality of sleep. In addition, the 
contrast between the endogenous circadian rhythm 
system and the 24-hour environment cycle, both very 
common in those who work in irregular shifts and 
thus have frequent changes in routine, is a risk factor 
for cardiovascular and inflammatory diseases and is 
associated with increased blood pressure and inflam-
matory markers12.

Immunity and sleep
Sleep plays a unique role in the maintenance of 

immunity; the circumstances that affect its quality 
have been associated with a reduction in the response 
to vaccines and an increase in vulnerability to infec-
tious diseases1. In social contexts, such as this of the 
COVID-19 pandemic, which naturally promote an 
increase in anxiety and stress, sleep can be affected 
and, with that, contribute to the deregulation of 
inflammatory and antiviral responses.

When discussing immunity, it can be divided into 
innate immunity and adaptive immunity, both having 
an important component of communication, the cyto-
kines13. Cytokines are proteins produced by cells of 
the immune system that promote intra- and intercel-
lular immune responses4. Some important cytokines 
involved in sleep and in the innate immunity are the 
interleukin-6 (IL-6) and Tumor Necrosis Factor-Al-
pha (TNF-α)1. IL-6 is a pro-inflammatory cytokine 
that plays a role in the reduction of anabolic path-
ways and increase of catabolic pathways, resulting 
in an increased expenditure of energy to decrease the 
weight gain14. Whereas the function of TNF-α, which 
is also a pro-inflammatory cytokine, is centered on 
lipolysis and in changes of the adipose tissue14, immu-
nomodulation, apoptosis, proliferation, and patholog-
ical responses15.

In a study with people who had chronic fatigue 
syndrome, those who had the worst quality of sleep 
were associated with higher severity of fatigue and 
with a higher interference in daily activities, with 

increased levels of pro-inflammatory interleukins (IL-
1ꞵ, TNF-α, and IL-6)16. Previous studies with groups 
of participants who got little slept (<6 h) detected a 
decline of T lymphocytes, lower activity of natural 
killer cells (NK), shorter telomere length of T-cells, and 
increased inflammatory markers (C-reactive protein 
and IL-6)17. Compared with people who slept seven 
to eight hours per day, those who slept less than five 
hours were more likely to report rhinopharyngitis and 
acute bronchitis18.

The impaired mitogenic proliferation of lympho-
cytes, decreased HLA-DR expression, positive regu-
lation of CD14+, and variations in CD4+ and CD8+ 
T lymphocytes appear to be a possible explanation 
for the higher susceptibility to infections after a 
worsening of sleep19. Combined with this, the phys-
iological response to psychological stressors, which 
can affect sleep, also proved to be able to negatively 
influence the immune system, demonstrating that 
sleep, immunity, and mental health are invari-
ably intertwined20.

Sleep disorders and the COVID-19 pandemic
The assessment of the psychological and emotional 

impact of the COVID-19 pandemic in the Chinese pop-
ulation, during the months of January and February 
2020, clearly demonstrated the harm caused by the 
spread of the disease on the mental health of individ-
uals21. The growth of COVID-19 cases has been accom-
panied by an increase in the levels of anxiety, stress, 
depression, and poor sleep quality in the population 
of the United States22.

Sleep disorders occur due to a malfunction of its 
various regulatory mechanisms. Insomnia, the most 
common sleep-related complaint, is a multidimen-
sional condition, reflecting the physical and mental 
state of an individual. It is defined as a difficulty in 
initiating, maintaining, and consolidating sleep or a 
worsened overall quality of sleep, leading to physical 
and mental damage23. Depression and the widespread 
increase in anxiety are risk factors associated with 
the onset of insomnia. Excessive concern with the 
progress of the pandemic, their own health, or that 
of people close to them, and with financial aspects, 
in addition to social restrictions, collaborate to the 
impairment of sleep and, due to the role of sleep in 
emotional stabilization, this can impair mental health 
even further6. In a study performed with American 
soldiers from West Africa, during 2014, in the out-
break of Ebola, who were placed in quarantine, 29.8% 
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RESUMO

OBJETIVOS: Analisar como a pandemia de COVID-19 (Sars-CoV-2) e as medidas de restrição social afetam a qualidade do sono e o 
sistema imunológico.

MÉTODOS: Fez-se uma revisão bibliográfica integrativa usando-se artigos científicos dos últimos cinco anos, das bases de dados PubMed, 
com os descritores: Sono; Quarentena; COVID-19; Imunidade; Saúde mental. Além dos livros Oxford textbook of sleep disorders, Cellular 
and molecular immunology e Tratado de infectologia.

RESULTADOS: O sono afeta a imunidade. Isso se dá por meio da regulação de marcadores imunológicos e suas células. Dessa forma, a 
pandemia de COVID-19 pode corroborar distúrbios de sono e prejudicar o funcionamento do sistema imune.

CONCLUSÃO: O sono exerce influência direta na manutenção da imunidade e da resposta imunológica. A alteração do ritmo circadi-
ano, atrelada aos problemas psicológicos impostos pela pandemia de COVID-19, compromete a qualidade do sono e, dessa forma, o 
sistema imune.

PALAVRAS-CHAVE: Sono. Quarentena. Infecções por coronavírus. Imunidade. Saúde mental.

reported sleep problems24. The deterioration in the 
quality of sleep, therefore, should be expected at a 
global level during the social restrictions adopted 
during the COVID-19 pandemic. Even though it is 
difficult to measure the prevalence of insomnia in 
these circumstances, it is expected that there will be 
a large number of underreported cases of this public 
health problem.

When associating immunity, sleep, and depres-
sion, patients with depression, which naturally go 
through great psychological stress, have increased 
pro-inflammatory markers, particularly the marker 
of C protein (CRP) and IL-6. In addition, an increase in 
inflammation increases depressive symptoms. More-
over, sleep disorders such as insomnia are linked with 
the incidence of depression, in addition to promoting 
an increase in inflammation25.

CONCLUSION

The COVID-19 pandemic is one of the biggest 
challenges ever faced by world health systems in 
this century. Beyond the physical and geographical 
boundaries, the novel coronavirus greatly changed the 
daily lives of people; however, at the same time that 
measures restricting the viral infection should be a pri-
ority, the effects that emerge from these actions also 
need to be considered and handled. Sleep is affected 
in this scenario and, due to its relationship with the 
immune system and mental health, bad sleep impairs 
the immune response, facilitating the spread of infec-
tious diseases and the worsening of mental health and 
quality of life.
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