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EDITORIAL

Guidelines Program of the Brazilian Medical 
Association

Wanderley Marques Bernardo1 

1. Tenured Professor at the Faculty of Medicine of USP; 
Coordinator of the Guidelines Program of the Brazilian Medical Association

http://dx.doi.org/10.1590/1806-9282.65.4.485

The Guidelines Program of the Brazilian Med-
ical Association (AMB) has developed over 1,000 
guidelines over the past 15 years, publishing only 
those that are maintained updated. Over the past 12 
months, about 150 new themes were developed in a 
partnership with the Societies of Specialties of AMB.

This special supplement of the Journal of the Bra-
zilian Medical Association (RAMB) aims at present-
ing a small sample of five different topics, content, 
and formats of guidelines recently developed. 

As for the topics, they can help in decision mak-
ing relating to diagnostic accuracy, therapeutic ef-
fectiveness, and clinical follow-up, listing the risk of 
adverse reactions.

The content always brings key elements, such 
as matters relevant to the topic, search strategies 
for the several databases used, eligibility criteria for 
the studies included, critical evaluation of the risk of 
bias, analysis of the strength of the evidence and of 
the grades for recommendation, closing with a sum-
mary of the evidence that supports the recommen-
dations1,2,3.

Concerning the format, recommendations may 
be accompanied and supported by results in the form 

of meta-analysis, with several strengths of evidence 
for each important outcome considered.

The development using an evidence-based meth-
odology together with the Societies of Specialties 
allows for the due integration of scientific evidence 
and acquired clinical experience, with the primary 
goal of providing information to support equality and 
quality in healthcare, with an impact on the Brazilian 
health system.

The Guidelines Program strives to incorporate 
in its design methodology mechanisms to overcome 
the main barriers, balancing the different interests 
involved in healthcare in Brazil and constantly updat-
ing itself, whether regarding existing topics, or new 
ones. 

The methodology for developing the guidelines 
strictly follows international standards (the program 
is affiliated to Guideline International Network - GIN) 
for developing evidence-based guidelines, which fol-
lows three basic premises1-3: 

1. They are based on the answers to specific clin-
ical questions using systematic reviews in the scien-
tific medical literature. In these reviews, the source 
and strength (level of uncertainty) of all scientific in-

DATE OF SUBMISSION: 01/24/2018 
DATE OF ACCEPTANCE: 01/24/2018
CORRESPONDING AUTHOR: Wanderley Marques Bernardo 
wmbernardo@usp.br

https://orcid.org/0000-0002-8597-5207
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formation (evidence) used in the recommendations 
are transparent and explicit; 

2. They take into account the experience accumu-
lated by the coauthor doctors along with that of spe-
cialized professionals for criticism and translation of 
evidence; 

3. They take into account the reality of the Brazil-
ian population and the national health system, pro-
posing new procedures or technologies with discern-
ment and fairness.

In this special Supplement, we bring eleven topics: 
1. Overactive bladder - pharmacological treatment; 2. 
Moderate to severe plaque psoriasis - treatment with 
immunobiologics; 3. Relapsed ovarian cancer - diag-
nosis using 18F-FDG PET/CT; 4. Pelvic congestion 
syndrome - treatment with pelvic varicose veins em-
bolization; and 5. Decompensated congestive heart 
failure - treatment with levosimendan; 6. Moderate 
to severe plaque psoriasis - treatment with drugs of 

the classic scheme; 7. Interstitial cystitis - intravesi-
cal treatment; 8. Deep brain stimulation in Parkinson 
Disease; 9. Ulcerative Rectocolitis - treatment with 
biologics; and 10. Crohn’s Disease - treatment with 
biologic drugs and 11. Cervical cancer - staging and 
restaging with 18F-FDG PET/CT

These topics have been disseminated in various 
segments of the healthcare system in an attempt 
to optimize their implementation process. We hope 
they are useful and can illustrate the methodological 
quality of guidelines based on scientific evidence.

REFERENCES
1. Bernardo WM. Cheers!!!  Rev  Assoc Med Bras (1992) 2016;  62:  809-

810. PMID: 28001249.
2. Bernardo WM, Carneiro AV, Baracat EC. [Guidelines: unity and balance]. 

Rev Assoc Med Bras (1992). 2009; 55: 498-9. PMID: 19918638.
3. Bernardo WM. [Clinical guidelines in Brazilian health system]. Rev Assoc 

Med Bras (1992) 2008; 54:377. PMID: 18989548.
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GUIDELINES IN FOCUS

Overactive bladder - pharmacological treatment

Participants: 
Carlos Alberto Ricetto Sacomani1

Fernando Gonçalves de Almeida1

Antônio Silvinato2

Wanderley M Bernardo2  

Contact: carloshenriquesb@yahoo.com.br

Final version: November 22, 2018

1. Brazilian Society of Urology 
2. Brazilian Medical Association

http://dx.doi.org/10.1590/1806-9282.65.4.487

The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order 
to standardize producers to assist the reasoning and decision-making of doctors.
The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be 
adopted, depending on the conditions and the clinical status of each patient.

INTRODUCTION

Overactive bladder syndrome is defined by the 
International Continence Society (ICS) as a clinical 
syndrome characterized by lower urinary tract dys-
function, including symptoms of urgency, with or 
without urge incontinence, usually accompanied by 
increased frequency of urination and nocturia in the 
absence of associated metabolic factors, infectious or 
local1. With the objective of mitigating the symptoms 
and improving the quality of life, the main therapeu-
tic modalities employed include non-pharmacologi-
cal clinical treatment (which includes general mea-
sures, behavioral treatment, and physical therapy) 
and pharmacological treatment. Muscarinic antago-
nists represent the first line of treatment for patients 
with overactive bladder that is idiopathic or second-
ary to underlying neurological diseases2.3. They are 
used to stabilize the detrusor muscle, through their 
connection and antagonism to muscarinic receptors. 
This results in a reduction of detrusor hyperactivity 
and improvement of symptoms4. Patients with neu-

rogenic detrusor hyperactivity may require higher 
doses than patients with idiopathic detrusor hyper-
activity5.6.

METHODOLOGY

We used the P.I.C.O. Acronym to formulate the 
synthetic question. P corresponds to patients with 
overactive bladder; I to intervention using musca-
rinic antagonists, antidepressants, alpha-adrenergic 
receptor antagonists, and beta-adrenergic receptor 
agonists; C for comparison; and O to the outcome 
of effectiveness and damage. From the structured 
question, we identified the keywords used as a ba-
sis for the evidence search in the databases Med-
line-PubMed and Scielo.  Since the approach is a treat-
ment, we opted for a controlled randomized clinical 
trial type of study. We included studies available in 
Portuguese, English, Spanish, or Italian. Through the 
research strategy ((((((Urinary Bladder, Overactive 

https://orcid.org/0000-0001-7707-097X
https://orcid.org/0000-0002-0273-4943
https://orcid.org/0000-0003-3718-1442
https://orcid.org/0000-0002-8597-5207
mailto: carloshenriquesb@yahoo.com.br
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OR Overactive Detrusor))) AND ((Adrenergic beta-3 
Receptor Agonists OR Mirabegron))) AND RANDOM, 
we recovered 2782 papers; of these, 65 were selected 
to answer the clinical questions, and after the update 
process another 05 were included.

RESULTS
What is the role of muscarinic antagonist 
drugs in the treatment for overactive bladder?

Vesical contractions are the result of the cholin-
ergic stimulation of muscarinic receptors. There are 
five well-known types of receptors (M1 to M5), and 
at the bladder M2 and M3 are found – the latter, 
the most important in the detrusor contraction. The 
cholinergic or muscarinic antagonists, through their 
parasympatholytic action, prevent the interaction 
of acetylcholine with the receiver by inhibiting the 
transmission of the postsynaptic impulse. They act 
by decreasing the amplitude of involuntary vesical 
contractions, increasing the vesical volume up to the 
first involuntary contraction and increasing the func-
tional capacity of the bladder. They are the medicines 
most used in the treatment of overactive bladder syn-
drome and have recognized superiority in relation 
to the placebo7.8(A). However, although some drugs 
currently available are more selective to the bladder 
muscarinic receptors M2 or M3, unpleasant system-
ic effects are frequent, particularly those related to 
the stimulation of muscarinic receptors present in 
other organs, causing, amongst other, a sensation of 
dry mouth, blurred vision and inhibition of intestinal 
peristalsis, causing constipation. Other central ef-
fects include dizziness, loss of memory, and drowsi-
ness. These adverse effects often are intense enough 
to cause the patient to abandon the treatment.

Oxybutynin chloride
It is a tertiary amine of mixed action, commonly 

administered orally, which associates effects of an-
tispasmodic, muscarinic antagonist, and local anes-
thetic on the smooth muscles, and it is currently the 
most widely used drug9(A). Its main effect, however 
not specific, is inhibiting the M1 and M3 receptors. It 
was the first anticholinergic agent used in the treat-
ment of overactive bladder, with success rates rang-
ing from 61 to 86%, with its effectiveness limited by 
its side effects10-12(D). It is currently under formula-
tion with immediate release, and it is the first agent 
of its class to be used in the treatment of OAB or of 

slow release (not currently available in our area). 
Other possibilities of administration, aiming to min-
imize the side effects, but that are not available in 
the Brazilian market, including a transdermal format 
and a gel for topical use. 

Tolterodine tartrate
It is a tertiary amine with a powerful muscarinic 

antagonist action which has shown eight times great-
er affinity for bladder muscarinic receptors (M2) in 
comparison to the salivary glands10(D). It is also avail-
able in immediate and slow release formats, with the 
latter demonstrating greater patient tolerability and 
adherence due to its lower serum fluctuation9(A). Its 
greater selectivity gives its better tolerability pro-
file13(D). A randomized clinical trial analyzing both 
forms of presentation identified best results in the 
slow release format, in addition to more discrete side 
effects14(A).

Oxybutynin chloride versus tolterodine 
tartrate
Several studies have compared the two drugs 

in different doses, formulations, forms of release, 
and treatment times. Direct comparisons between 
oxybutynin, tolterodine suggest that both drugs 
have similar effects on episodes of urinary inconti-
nence, although studies reported better results on 
the number of episodes of urge incontinence, in-
continence, and urinary frequency with the use of 
oxybutynin of slow release in comparison with im-
mediate-release tolterodine 15-21(A). However, when 
comparing the two agents in their prolonged action 
form, tolterodine proved to be better tolerated by 
patients14(A). With respect to quality of life and the 
data on the perception of cure or improvement of 
symptoms identified by patients, both treatments 
were similar22.23(A). Analyzing tolerability, individ-
uals undergoing treatment with tolterodine, in both 
immediate and slow forms, had a lower probabili-
ty of abandonment because of adverse events (be-
tween 34 and 60%)17,21,23(A).

Darifenacin hydrobromide
It is the anticholinergic most selective to M3 of its 

class, reducing the effects secondary to the blockade 
of M1 and M2 receptors. Placebo-controlled studies 
have demonstrated its effectiveness in the treatment 
of patients with symptoms related to overactive blad-
der. It proved to be effective in reducing the number 
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of episodes of urge incontinence, urinary frequency, 
and intensity of urgency24-27(A). Despite its selec-
tivity, there are side effects, mainly dry mouth and 
constipation24(A). Central effects are reduced due to 
the selectivity and low penetration in the central ner-
vous system28(B).

Solifenacin succinate
It is an antagonist of muscarinic receptors specif-

ic to M2 and M3 with a long duration, which allows 
for a single daily dose. Its use by overactive bladder 
patients showed an improvement in symptoms of 
urgency and urge incontinence, also increasing the 
volume per urination29.30(A)31(B). The adverse effects 
found did not differ from those of other drugs previ-
ously mentioned and are reported as mild and mod-
erate. Randomized studies demonstrated a lower 
risk of cognitive deterioration in elderly patients who 
received treatment with solifenacin, in comparison 
with the oxybutynin32.33(A).

Solifenacin succinate versus tolterodine 
tartrate
Comparisons between solifenacin and tolterodine 

suggest, regarding the first, best results in respect 
of quality of life, symptoms of urinary urgency and 
urge incontinence and perception of improvement 
of the symptoms identified by the patients, although 
some studies show similar effects between both 
drugs30,34-36(A)37,38(B). Although studies have demon-
strated similar or even better results with the use of 
solifenacin and lower frequency of complaints relat-
ed to dry mouth, abandonment of treatment due to 
adverse events were similar 35(A)38(B).

Trospium chloride
It is a quaternary amine and as such does not 

exceed the blood-brain barrier, significantly re-
ducing side effects on the central nervous system. 
By means of mixed action, combining the effects 
of anticholinergic and muscle relaxers, it is effec-
tive in the treatment of patients with symptoms 
related to overactive bladder39(A). It is a powerful 
competitor of acetylcholine, with high affinity for 
M1, M2, and M3 receptors. Placebo-controlled, 
randomized studies comparing the trospium chlo-
ride to oxybutynin showed similar effectiveness 
and side effects (except on the central nervous sys-
tem) 40-42(A). This is not available for commercial 
use in our area. 

RECOMMENDATION

The primary therapy for overactive bladder syn-
drome is clinical-pharmacological treatment. Cur-
rently, anticholinergic agents are the drugs most of-
ten used for managing this disease. The use of these 
substances is associated with side effects, which may 
lead to the abandonment of treatment in most cases. 
Oxybutynin, tolterodine, darifenacin, and solifena-
cin are considered the drugs of first choice for the 
treatment of overactive bladder. They are contrain-
dicated for individuals with narrow-angle glaucoma 
and should be used with caution in the elderly and in 
cases of infravesical obstruction due to the possibili-
ty, albeit small, of causing urinary retention. (A)

What is the role of antidepressants in the 
treatment for overactive bladder?
These drugs have severe systemic anticholiner-

gic action, in addition to the inhibition of serotonin 
reuptake. Among antidepressants, the most widely 
used in the treatment of overactive bladder has been 
imipramine, a tricyclic antidepressant. Peripherally, 
it has an important anticholinergic effect, howev-
er with a small muscarinic antagonist effect on the 
musculature detrusor muscle. It also has an indi-
rect alpha-adrenergic action, since it inhibits the re-
uptake of norepinephrine and serotonin, promoting 
relaxation of the detrusor muscle and increased in-
traurethral pressure 30(D). It consequently decreases 
the episodes of urinary leakage and can be an alter-
native, especially in cases of mixed urinary incon-
tinence. Although studies have demonstrated the 
beneficial effect of this drug, with the reduction or 
improvement of incontinence, they are comprised of 
small series of cases or non-controlled trials assess-
ing the combined effect of other drugs associated to 
imipramine 43(D). A small placebo-controlled clinical 
trial showed no significant difference between the 
treatments44(B). Adverse events, especially cardio-
vascular ones, with a possibility of arrhythmias, has 
limited its use45(A). Side effects include dry mouth, 
constipation, tachycardia, and blurred vision, in addi-
tion to fatigue, excessive sweating, headache, muscle 
tremors, and epigastric discomfort.

RECOMMENDATION

Imipramine is the tricyclic antidepressant most 
often used to treat overactive bladder syndrome, de-
spite the lack of randomized clinical trials. It should 
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not be prescribed to patients with psychiatric disor-
ders of the mania type or who use MAO inhibitors. 
Its clinical application may be limited in patients 
with an increased risk of arrhythmias (prolonged QT 
interval). (D)

What is the role of alpha-adrenergic receptor 
antagonists in the treatment for overactive 
bladder?
Alpha-blockers have a potential effect of improve-

ment of symptoms related to overactive bladder. 
However, there is currently no scientific information 
that supports its clinical use46(B).

RECOMMENDATION

Even though there are studies demonstrating the 
improvement of symptoms, the use of alpha-adrener-
gic antagonists in the treatment of overactive bladder 
is still not routinely indicated as a monotherapy. (B)

What is the role of beta-adrenergic receptor 
agonists in the treatment for idiopathic 
overactive bladder?
Beta-3 agonists represent a new class of drugs 

for the treatment of idiopathic overactive bladder. 
Three subtypes of adrenergic receptors (B1, B2, and 
B3) have been identified in the human detrusor and 
urothelium, with a predominant expression of beta-
3 receptors in the detrusor. The activation of these 
beta-3 adrenergic receptors causes relaxation of the 
detrusor, secondary to the activation of adenyl cy-
clase and formation of cyclic adenosine monophos-
phate. Mirabegron is the first beta-3 agonist drug to 
be part of the clinical practice47-50(D). 

A recent systematic review of the literature with 
network meta-analysis 51(A) of 64 randomized clini-
cal trials (2000-2017; n = 46,666 patients) and anal-
ysis of the quality of the studies included assessed 
the efficacy and tolerability of mirabegron 50mg for 
treating overactive bladder (OAB), including “detru-
sor hyperactivity” or “urinary urgency”, but exclud-
ing “neurogenic detrusor activity” and men with low-
er urinary tract symptoms associated with benign 
prostatic hyperplasia. The intervention treatments 
used were a muscarinic antagonist, mirabegron 50 
mg, or combinations, and the control treatments 
included a muscarinic antagonist (different drugs, 
formulations or dose) or placebo. Mirabegron 50 mg 
was significantly more effective than the placebo for 

all outcomes of effectiveness [frequency of urination, 
urgency urinary incontinence (UUI), number of pa-
tients with zero episodes of incontinence or reduc-
tion of 100% of these episodes and reduction of 50% of 
incontinence]. In an analysis of the data of this study 
considering only mirabegron 50 mg compared with 
any muscarinic antagonist monotherapy, we found:

• Urinary frequency in 24 hours
Analysis based on 42 studies (n = 34,992). The ef-

fectiveness of mirabegron 50 mg was not significant-
ly different from other active treatments, except for 
solifenacin 10 mg in monotherapy, which was more 
effective than mirabegron (mean variation: –0.37 [ 
CI95%: –0.62, –0.13)

• Urgency urinary incontinence (UUI) in 24 hours
Thirty-seven studies (n = 25,494) were included. 

The effectiveness of mirabegron 50 mg was not sig-
nificantly different from other active treatments, ex-
cept for fesoterodine 8 mg, which was more effective 
than mirabegron 50 mg in monotherapy.

• Number of patients with zero episodes of incon-
tinence or reduction of 100% of these episodes

Analysis based on 22 studies (n = 19,442). The ef-
fectiveness of mirabegron 50 mg was not significant-
ly different from other active treatments, except for 
trospium 60 mg, solifenacin 10 mg, and fesoterodine 
8 mg, which were all more effective than mirabegron 
50 mg. 

• 50% reduction in episodes of incontinence
Ten studies (n = 9,379) were included. No signifi-

cant differences were observed between mirabegron 
50 mg and other active treatments.

• Episodes of incontinence in 24 hours
No significant differences were observed compar-

ing mirabegron with other active treatments, except 
for solifenacin 5 and 10 mg in monotherapy, which 
were more effective than mirabegron 50 mg.

This study suggests that mirabegron 50 mg pro-
vides similar effectiveness (no significant differenc-
es) to most muscarinic antagonists. However, so-
lifenacin 10 mg was significantly more effective in 
comparison with mirabegron 50 mg for all parame-
ters of effectiveness, except for UUI and 50% reduc-
tion in episodes of incontinence.

Tolerability evaluations showed that mirabegron 
50 mg presents significantly less risk of dry mouth, 
constipation, and urinary retention. Similar overall 
tolerability was observed between mirabegron 50 
mg and all other treatments (including the placebo) 
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for all other outcomes (blurred vision, hypertension, 
ITU, tachycardia) 51(A).

RECOMMENDATION

The data indicate that mirabegron 50 mg has a 
favorable balance of effectiveness and tolerability 
and represents an option of alternative treatment 
to muscarinic antagonist monotherapies for OAB 
patients. (A)

What is the role of combined therapy 
(mirabegron and muscarinic antagonist) 
in the treatment for idiopathic overactive 
bladder?
A phase II RCT, multicenter, double-blind, place-

bo-controlled monotherapy, and with a follow-up of 
12 weeks, included 1306 female patients ≥ 18 years 
with symptoms of OAB ≥ 3 months and assessed 
the effectiveness of the combination solifenacin/
mirabegron with monotherapy of solifenacin 5 mg. 
The secondary objective was to explore the dose-re-
sponse relationship (solifenacin 2.5, 5, or 10 mg and 
mirabegron 25 or 50 mg) and the safety/tolerabil-
ity in comparison with placebo and monotherapy. 
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The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order 
to standardize producers to assist the reasoning and decision-making of doctors.
The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be 
adopted, depending on the conditions and the clinical status of each patient.

INTRODUCTION

Immunobiological agents are recombinant, genet-
ically engineered proteins, which may be monoclonal 
antibodies, fusion proteins or recombinant human 
cytokines. Its action is to block, neutralize or antago-
nize specific targets of the inflammatory process.

METHOD

A systematic review of the literature was carried 
out, with the descriptors according to PICO, where 
P corresponds to patients with moderate to severe 
plaque psoriasis, I as in intervention with etanercept, 
infliximab, adalimumab, ustekinumab, guselkumab, 
ixekizumab, secukinumab and O as in outcome, ef-
fectiveness and safety. The search to answer the clin-
ical doubts was carried out in the Medline-PubMed 
database, and for each of them an evidence search 
strategy was prepared:

3.1. Psoriasis AND (itolizumab OR brodalumab 
OR secukinumab OR tildrakizumab OR ixekizumab 

OR guselkumab OR Briakinumabe OR Tofacitinib OR 
Certolizumab  OR etanercept OR TNFR-Fc fusion pro-
tein OR Enbrel OR Receptors, Tumor Necrosis Factor 
OR infliximab OR monoclonal antibody OR monoclo-
nal antibodies OR Remicade OR MAb cA2 OR adali-
mumab OR Humira OR ustekinumab OR Stelar OR 
immunobiological therapy) AND random* Psoriasis 
AND (acitretin OR neotigason) AND random*

• Psoriasis AND (etanercept OR TNFR-Fc fusion 
protein OR Enbrel) AND random*

• Psoriasis AND (infliximab OR Remicade OR 
MAb cA2) AND random*

• Psoriasis AND (adalimumab OR Humira) AND 
random*

• Psoriasis AND (ustekinumab OR Stelara) AND 
random*

• Psoriasis AND Guselkumab AND random*
• Psoriasis AND Ixekizumab AND random*
• Psoriasis AND Tildrakizumab AND random*
• Psoriasis AND (itolizumab OR brodalumab OR 
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secukinumab OR tildrakizumab OR ixekizum-
ab OR guselkumab OR Briakinumabe OR Tofac-
itinib OR Certolizumab  OR  etanercept OR TN-
FR-Fc fusion protein OR Enbrel OR Receptors, 
Tumor Necrosis Factor OR infliximab OR mono-
clonal antibody OR monoclonal antibodies OR 
Remicade OR MAb cA2 OR adalimumab OR 
Humira OR ustekinumab OR Stelar OR immu-
nobiological therapy) AND random*

The eligibility criteria are non-randomized stud-
ies with weak evidence strength, non-PICO related 
studies, articles in languages other than Portuguese, 
English or Spanish. Recovered evidence was selected 
from the critical evaluation using discriminatory in-
struments (scores): JADADe GRADE for Randomized 
Clinical Trials and New Castle Otawa scale for obser-
vational studies.

RESULTS
In which conditions treatment with 
immunobiology is indicated?

Indications for the use of immunobiologicals in 
patients over 18 years of age with moderate to severe 
plaque psoriasis with a PASI score above 10 to 12 or a 
compromised body surface area of more than 10% are:

• Patients with failure to respond to treatment, 
or contraindications, or intolerance to at least 
one of the systemic treatments or photothera-
py performed in adequate dose and sufficient 
time1-36(A).

• Treatment failure is considered to be less than 
50% improvement in PASI pre-treatment or 
improvement of less than 75% relative to PASI 
pre-treatment associated with a significant im-
pact of the disease on quality of life measured 
by DLQI (Dermatology Life Quality Index) >= 10.

Some groups of patients with moderate to severe 
plaque psoriasis have not been studied for immuno-
biological treatment1-36(A).

• Patients with associated infections or use of an-
tibiotics in the last week before the beginning 
of the study;

• Patients with other associated skin conditions, 
in addition to guttate, erythrodermic, or pustu-
lar psoriasis;

• Patients with hematological, renal and/or he-
patic dysfunction;

• Patients with a history of cancer of any etiology 
in the last 5 years;

Treatment with PUVA in the last 4 weeks, or topi-
cal corticosteroids, vitamin A or D analogues, dithra-
nol or UVB phototherapy in the last 2 weeks; or use 
of any immunobiological or anti-TNF antibody at any 
time prior to the beginning of the study;

Pregnant women or patients with intentions of 
pregnancy.

RECOMMENDATIONS

Indications for the use of immunobiological drugs 
in patients over 18 years of age with moderate to se-
vere plaque psoriasis with a PASI score above 10 or 
a compromised body surface area of more than 10% 
are the non-responsive to systemic or phototherapeu-
tic treatment, contraindications, or intolerance to at 
least one of the systemic treatments or phototherapy 
performed in adequate dose and sufficient time.

What is the effectiveness and what is the risk 
of ethanercept in the treatment of psoriasis?
Involving 121 patients over 18 years of age, with 

moderate to severe psoriasis, with involvement of 
more than 10% of the body surface or more than 30% 
of the scalp; study allocated 59 patients on etaner-
cept, subcutaneous use, 50mg twice weekly for one 
week, followed by 50mg once a week for 12 weeks 
and compared with 62 patients on placebo, subcuta-
neously, twice weekly for one week, followed by once 
a week for 12 weeks. The proportion of patients who 
responded with PASI 50/75/90 at the end of 12 weeks 
of follow-up were significantly higher in the inter-
vention group, using ethanercept, (78% had PASI 50, 
NNT=2, p<0.001, 54% had PASI 75, NNT=2, p <0.001; 
23% had PASI 90, NNT=5, p<0.001). At the 24-week 
assessment, the proportion of patients achieving 
PASI 50/75/90 were similar in the intervention and 
comparison groups. Adverse effects occurred in the 
first 12 weeks of follow-up, 54.2% of patients taking 
etanercept and 54.8% of patients on placebo, with 
no deaths or serious effects. The most commonly 
described were application site infection, arthralgia 
and headache1(A).

Another study selected 350 patients with clin-
ical diagnosis of plaque psoriasis for more than 6 
months, stable in the last 2 months, with a compro-
mise of more than 10% of the body surface area, with 
an overall evaluation performed by the physicians 
(PGA) at least moderate (≥ 3) and PASI ≥ 12. They 
were divided into three different groups, group A be-
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ing 139 patients treated with briakinumab 200mg, 
subcutaneously at weeks 0 and 4, followed by 100mg 
at week 8; group B with 139 patients treated with 
etanercept 50mg, subcutaneously twice weekly, 3 to 
4 days apart, for 12 weeks and 72 patients in group C 
on placebo3(A).

Of the patients treated with briakinumab, 72.7% 
achieved PGA 0/1 at week 12 of evaluation, compared 
to 29.5% of etanercept-treated patients and 4.2% of 
placebo patients (p <0.001 in both comparisons). 
Of the patients treated with briakinumab, 80.6% 
achieved a PASI 75 response at week 12, compared to 
39.6% of patients on etanercept and 6.9% of patients 
on placebo (p <0.001 in both comparisons). Serious 
adverse events were reported in 2 patients (1.4%) of 
patients in group A, one patient in group B (0.7%) and 
two patients (2.8%) in group C3(A).

Patients (n = 142) with moderate to severe plaque 
psoriasis, involving more than 10% of the body sur-
face area, with a PASI score of at least 10, stable, 
with failure to respond or contraindications or in-
tolerance to at least one of the systemic or photo-
therapy treatments performed at adequate dose and 
sufficient time, were randomized, being 96 patients 
on etanercept 50mg once a week and 46 patients on 
placebo once a week. Thus, 36 patients (37.5%) from 
the etanercept group and 1 patient (2.2%) from the 
placebo group presented PASI 75 response at the 
end of 12 weeks (p<0.0001) and PASI 90 response 
in 13 patients of the intervention group (13.5%) and 
1 (2.2%) in the comparison group (p <0.05). The mean 
percentage of improvement in PASI compared to the 
start of treatment was 55.4% for the intervention 
group and 9.4% for the comparison group (p<0.0001). 
The difference in lesions lightening through the PGA 
was 34.2% for the group that performed etanercept 
(38.5% vs. 4.3%, p<0.0001). And the mean difference 
for improvement in quality of life through the DLQI 
score was 49.2% for the etanercept group (p<0.0001). 
The adverse effects reported with significant differ-
ence between the groups, with the highest number 
in the intervention group, were migraine (p=0.04) 
and influenza-like syndrome (p=0.03). The other 
signs and symptoms did not present a statistically 
significant difference4(A).

Authors evaluated 583 patients who were allocat-
ed to 2 intervention groups: 196 patients for the use 
of etanercept 50 mg per week and 194 patients for 
the use of etanercept 50 mg twice a week and 193 
patients on placebo. There was a statistically signif-

icant difference for the use of etanercept compared 
to placebo, both for once a week use (46%, p<0.0001, 
NNT=3) and twice a week (51%, p<0.0001, NNT=2) in 
the intervention group, and for the DLQI quality of 
life assessment at the end of 12 weeks5(A).

Another study has included patients for the use of 
etanercept 25 mg per week (n = 160), 50 mg per week 
(n=162) or 50 mg twice a week (n=164) and compared 
with placebo use (n=166). There was a significant 
improvement in quality of life, based on a minimum 
reduction of 5 points in the DLQI score, in patients 
who used etanercept at all different doses in relation 
to placebo, improvement of 22% for etanercept 25mg 
once a week, in 26% with 50mg once a week, 35% 
with 50mg twice a week (p <0.0001 in all groups, 
with NNT=5, NNT=4 and NNT=3, respectively). For 
the score of 5 to 14 points in the DLQI, there was sig-
nificant improvement for both the use of etanercept 
50mg once or twice a week (p<0.05)6(A).

Of the 611 patients selected for the study, 194 re-
ceived etanercept 50 mg twice a week and another 
group of 196, etanercept 25 mg twice a week; com-
pared with 193 patients on placebo. There was a sta-
tistically significant difference between the use of 
etanercept versus placebo in the reduction to PASI 
75, from 43% to etanercept 50mg twice a week and 
29% to etanercept 25mg twice a week (p<0.0001, 
NNT=3 and NNT=4, respectively). There was also 
a statistically significant difference (p<0.0001) for 
PASI 50 (68% for 50mg, NNT=2 and 55% for 25mg, 
NNT=2) and PASI 90 (20% for 50mg, NNT=2 and 10% 
for 25mg, NNT=10); and for the physician’s global 
evaluation as to lightening of lesions (53% for 50mg, 
NNT=2 and 35% for 25mg, NNT=3, p <0.0001). Ad-
verse events reported in the first 12 weeks of eval-
uation were injection site reaction, respiratory in-
fection, headache, influenza-like syndrome, and all 
without any difference between the intervention and 
comparison groups7(A).

Another 112 patients with similar characteris-
tics were included in the study, and treatments with 
PUVA or systemic treatment should not have been per-
formed in the last four weeks prior to the beginning of 
the study; UVB phototherapy, the use of topical corti-
costeroids, vitamins A and D analogues or anthralin 
should not have been used in the last two weeks. In 
the evaluation for PASI 75 there was a significant im-
provement regarding the use of etanercept in 28% (95% 
CI 16% to 40%, p<0.001, NNT=4). The percentage of 
patients reporting adverse events was similar in the 
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intervention and comparison groups, with the most 
frequent being the injection site reaction8(A).

In another study involving 652 patients with pso-
riasis, 160 received a low dose of etanercept (25 mg 
once a week), 162 received an intermediate dose of 
etanercept (25 mg twice a week), and 164 patients 
received a high-dose of etanercept (50 mg twice a 
week), compared with 166 patients on placebo. In the 
evaluation at the end of week 12, there was a signif-
icant improvement in the treatment for all doses of 
etanercept for PASI 50 (27%, 44% and 60%, respec-
tively, p<0.001), and for PASI 75 (10%, 30% and 45% 
respectively, p<0.001); for PASI 90 there was a sig-
nificant improvement for the intermediate doses and 
high doses of etanercept (11% and 21% respectively, 
p<0.001). There was also a significant improvement 
in the total or almost total lightening of the lesions 
at the end of 12 weeks with all the different doses 
of etanercept (18%, 29% and 44%, p<0.001). The most 
frequently reported adverse events were injection 
site reaction, headache and respiratory infection, 
with no difference between groups9(A).

RECOMMENDATIONS

Treatment with etanercept for moderate to se-
vere plaque psoriasis during the 12-week period after 
no response to other systemic or phototherapy pso-
riasis treatment was effective for PASI 75 response 
evaluation and safe with mild to moderate adverse 
events, especially at the injection site, for doses of 25 

mg once a week, 25 mg twice a week or 50 mg twice 
a week, with the best responses at higher doses of 
etanercept, which may vary from 10-28% 26-39.6% 
and 35-54%, respectively (table 1).

What is the efficiency and what is the risk of 
infliximab in the treatment of psoriasis?
With 835 patients with moderate to severe plaque 

psoriasis who are candidates for phototherapy or 
systemic therapy with PASI of at least 12 or involve-
ment of at least 10% of the body surface, with no his-
tory of severe infection, lymphoproliferative disease, 
or active tuberculosis; the study randomized 627 pa-
tients on infliximab 3mg/kg or 5mg/kg on weeks 0, 2 
and 6. The comparison was made with 208 patients 
on placebo. At week 10, patients on infliximab 3 and 
5 mg/kg showed a significant improvement in DLQI 
scores compared to placebo (8.9 and 9.9, respective-
ly, p<0.001)11(A).

A group of 301 patients on intravenous infliximab 
5 mg/kg at weeks 0, 2, 6 and every 8 weeks up to 
week 46, and a comparison group with 77 patients 
on placebo at weeks 0, 2, 6, 14 and 22, were submit-
ted to the study and then cross over was performed 
for the use of infliximab. There was a significant 
improvement of PASI in the 10th week of evaluation 
in patients using infliximab, 79.6% had a PASI 75 re-
sponse (NNT=2, p<0.001) and 55.8% had a PASI 90 re-
sponse (NNT=2, p<0.001). Regarding the DLQI score, 
there was also a significant improvement for the use 
of infliximab of 9.9, p<0.001)13(A).

TABLE 1. EVALUATION OF THE ETANERCEPT EXPRESSED BY THE ESTIMATED BENEFIT IN PERCENTAGE.
Author Dose Follow-up Time PASI 50 (%) PASI 75 (%) PASI 90 (%) PGA (%) DLQI (%)

Bagel J1 100mg/week 12 weeks 78 54 23

Gottlieb AB3 50mg/week. 12 weeks 39.6 29.5

Van de Kerkhof4 50mg/week. 12 weeks 37.5 38.5 49.2

Krueger GG5 50mg/week. 12 weeks 46

Feldman ST6 25mg/week. 12 weeks 22

Feldman ST6 50mg/week. 12 weeks 26

Feldman ST6 100mg/week. 12 weeks 35

Pappa KA7 50mg/week. 12 weeks 55 29 10 35

Pappa KA7 100mg/week. 12 weeks 68 43 20 53

Gottlieb AB8 25mg/week. 12 weeks 28

Leonard GL9 25mg/week. 12 weeks 27 10 18

Leonard GL9 50mg/week. 12 weeks 44 30 11 29

Leonard GL9 100mg/week. 12 weeks 60 45 21 44
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Patients (n=249) over 18 years of age with a di-
agnosis of plaque psoriasis over the past 6 months, 
previous treatment with PUVA or other systemic 
treatment for psoriasis were randomized, with 99 
patients using intravenous infliximab 3mg/kg and 99 
patients on infliximab 5 mg/kg treated at weeks 0, 
2 and 6. The comparison consisted of 51 patients on 
placebo. The induction treatment with infliximab re-
sulted in significant improvement in PASI evaluated 
by obtaining a PASI 50 response (62.2% for the use of 
3 mg/kg and 75.4% for the use of 5mg/kg, NNT = 2 for 
both groups, p<0.001), obtaining of PASI 75 response 
(65.8% for the use of 3mg/kg and 82% for the use of 
5mg/kg, NNT=2 for both groups, p <0.001) and PASI 
90 response (45.5% for the use of 3mg/kg and 55.6% 
for the use of 5mg/kg, NNT=3 and NNT=2 respective-
ly, p <0.001). There were also significant lightening 
in the physician’s overall evaluation in both the group 
that used 3mg/kg (61.9% NNT=2, p<0.001) and for the 
group that used 5mg/kg (80.1% NNT=2, p<0.001). As 
for the safety of the use of infliximab, over 70% of pa-
tients in the intervention groups and more than 60% 
of the comparison group patients experienced ad-
verse events, mostly mild to moderate, and the most 
frequent were the infusion reactions14 (A).

One study involved 33 patients aged 21-69 years 
with moderate to severe plaque psoriasis involving 
more than 5% of body surface area. The intervention 
was performed with 11 patients using infliximab 5mg/
kg, 11 patients using infliximab 10mg/kg, at weeks 0, 
2 and 6, and comparing with 11 patients on placebo. 
There was a significant improvement, evaluated by ob-
taining the PASI 75 response with the use of infliximab 
at week 10 (63.6% for the use of 5mg/kg and 54.5% for 
the use of 10mg/kg, both with NNT=2, p<0.05). The 
mean percentage of PASI improvement was significant 
(p<0.0003) for the use of infliximab at the two differ-

ent doses from the second week of treatment. The re-
ported adverse events were all mild to moderate16(A).

RECOMMENDATIONS

The induction treatment with infliximab in mod-
erate to severe plaque psoriasis during the 10-week 
period was effective by evaluating the PASI75 re-
sponse (65.8-79.6%) and improvement of the quality 
of life by the DLQI score (8.9 to 9.9%), besides be-
ing safe, with few mild to moderate adverse events, 
mainly infusion reactions, at doses of 3mg/kg, 5mg/
kg or 10mg/kg, at weeks 0, 2 and 6 (table 2).

What is the efficiency and what is the risk of 
adalimumab in the treatment of psoriasis?
In period A of a double blind, placebo-controlled 

study of 12 weeks, patients were randomized 4:1 to 
receive adalimumab 40 mg every two weeks (fol-
lowed by a single dose of 80 mg) or placebo every 
two weeks. In the 12 following weeks, period B, open 
trial, all patients received adalimumab 40 mg every 
two weeks starting at week 13, followed by a single 
blinded dose at week 12 of adalimumab 80 mg or pla-
cebo (for patients receiving placebo or adalimumab 
at period A, respectively). In Period A, efficacy was 
analyzed for all randomized patients and safety for 
all patients who received ≥1 dose of the study drug. 
For the 425 patients in this study (87 placebo, 338 
adalimumab), a higher percentage with adalimum-
ab achieved a 75% reduction of baseline PASI score 
(PASI 75 response) at week 12: placebo 11.5% (10/87); 
adalimumab 77.8% (263/338; NNT=2, P<0.001). The 
obtaining of PGA response 0 or 1 (total or almost total 
lightening), was achieved at week 12 by 14.9% place-
bo (13/87) and 80.5% adalimumab (272/338, NNT=2, 
P<0.001). For patients receiving adalimumab at any 

TABLE 2. EVALUATION OF INFLIXIMAB EXPRESSED BY THE ESTIMATED BENEFIT IN PERCENTAGE 
Author Dose Follow-up time PASI 50 (%) PASI 75 (%) PASI 90 (%) PGA (%) DLQI (%)

Feldman SR11 3mg/kg 10 weeks 8.9

Feldman SR11 5mg/kg 10 weeks 9.9

Reich K13 5mg/kg 10 weeks 79.6 55.8 9.9

Gottlieb AB14 3mg/kg 10 weeks 62.2 65.8 45.5 61.9

Gottlieb AB14 5mg/kg 10 weeks 75.4 82 55.6 80.1

Chaudhari U16 5mg/kg 10 weeks 63.6

Chaudhari U16 10mg/kg 10 weeks 54.5
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time during the study, treatment-emergent adverse 
events (AEs) were reported by 63.4%; the most com-
mon was infection of the upper respiratory tract 
(16.1%). Severe AEs were reported by 3.5% of the pop-
ulation receiving adalimumab and severe infectious 
AEs by 1.2%, which include pulmonary infection, 
pneumonia and tuberculosis - 2 (0.5%) patients each. 
There was 1 death (chronic heart failure)17(A).

Authors involved patients over 18 years of age 
with moderate to severe psoriasis with 10% or more 
of body surface involvement and PASI score above 10. 
All patients had plaque psoriasis for at least 1 year 
and lesion stability for at least 2 months. The peri-
od without other treatments was 2 weeks for topi-
cal treatment and phototherapy, and 12 weeks for 
biological treatment. Patients were randomized to 3 
groups: 108 patients for adalimumab (ADA), subcu-
taneously, 80mg at week 0, followed by adalimum-
ab 40mg every 2 weeks, from week 1 to 15, and 110 
patients for oral methotrexate (MTX) 7.5 to 25mg 
per week for 16 weeks. The comparison consisted 
of 53 patients for the use of placebo. After 16 weeks 
of follow-up, 79.6% of adalimumab-treated patients 
achieved a PASI 75 response, compared with 35.5% 
for the methotrexate-treated group and 18.9% for the 
placebo-treated group, which means 60.7% improve-
ment for ADA (NNT=2, p<0.001) and 16.6% for MTX 
(NNT=6, p<0.05). There was a statistically significant 
improvement in complete improvement of the le-
sions (PASI 100) in patients treated with ADA (16.7%) 
compared to patients treated with methotrexate 
(7.3%) or in patients treated with placebo (1.9%). Re-
garding adverse events, 73.8% of patients in the ADA 
group, 81.8% in the MTX group, and 79.2% in the pla-
cebo group had at least one adverse effect. However, 
there was no statistically significant difference be-
tween the groups for infectious conditions, moderate 
to severe adverse events, and drug-related adverse 
events. Adverse events leading to interruption of the 
study were higher in the methotrexate group, mainly 
due to events related to hepatic dysfunction. There 
were no reports of tuberculosis or deaths during the 
study18-20(A).

Patients with similar characteristics but with a 
PASI score above 12 (N=1212) received phototherapy 
with UVB or topical treatment for more than 2 weeks 
and for more than 4 weeks for prior treatment with 
PUVA or non-biological systemic treatment, 6 weeks 
for the use of efalizumab and 12 weeks for any other 
biological treatment. The intervention was performed 

with 814 patients on adalimumab 80mg at week 0, 
followed by adalimumab 40mg every 2 weeks from 
week 1 to 15. The comparison was made with 398 pa-
tients taking placebo from week 0 to week 15. There 
was a significant improvement, evaluated by the ob-
taining of the PSI 75 response, with a 64% difference 
for the use of adalimumab (p<0.001, NNT= 2). There 
were also significant differences for the PASI 90 and 
PASI 100 responses at the 16th week of 43% (NNT=3) 
and 19% (NNT=6) respectively (p<0.001 for both com-
parisons). Regarding quality of life, there was also a 
significant improvement in the DLQI score for the in-
tervention group from the fourth week of treatment. 
Adverse events were significantly higher in ADA pa-
tients, especially upper respiratory tract infections 
(p=0.01)21-23(A).

Recruited from 42 locations in Japan, 169 patients 
over 20 years of age with moderate to severe plaque 
psoriasis, diagnosed for more than 6 months, stable 
for more than 2 months. Body surface involvement 
was greater than 10% or PASI greater than 12 for all pa-
tients. Group 1 with 38 patients on adalimumab 40 mg 
every 2 weeks; group 2 with 43 patients taking adali-
mumab 80mg every 2 weeks at week 0, followed by 
adalimumab 40mg every 2 weeks from week 2; group 
3 with 42 patients taking adalimumab 80mg every 2 
weeks. Group 4 was the control with 46 patients on 
placebo. There was a significant difference for the use 
of ADA in all the different doses for PASI 75 response 
(57.9% for group 1, 62.8% for group 2 and 81% for group 
3, and 4.3% for placebo group, NNT=2 for all groups), 
in addition to significant improvement for lightening 
assessed by PGA. Injection site reactions and liver 
changes were the most commonly reported adverse 
events in the intervention group24(A).

The authors assigned 808 patients on adalimum-
ab 80mg at week 0 followed by 40mg at week 1 at 
week 15, and 397 patients on placebo. At week 16, pa-
tients receiving adalimumab showed improvement 
and a significant increase in the PCS score (physical 
components summary), without improvement over 
the MCS score (mental components summary)25(A).

Authors divided 148 patients, being: group 1 with 
46 patients taking adalimumab 80mg at week 0, fol-
lowed by 40mg weekly from week 1, group 2 with 
50 patients on adalimumab 80mg at weeks 0 and 1, 
followed by 40mg per week from week 2; with 52 
patients receiving placebo from week 0. At week 12, 
there was a significant difference of 49% for group 1 
compared to placebo (NNT=2, p<0.001) and 76% for 
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group 2 (NNT=2, p<0.001) in the improvement as-
sessed by the PASI 75 response. All adverse events 
were moderate to severe and had a similar frequency 
in all groups26(A).

RECOMMENDATIONS

Adalimumab treatment in moderate to severe 
plaque psoriasis over the period of 12 to 16 weeks 
was effective by evaluating the PASI 75 response and 
improving quality of life through the DLQI score (49-
81%) in the following therapeutic regimens: 40 mg ev-
ery 2 weeks (PASI75 57.9-79.6%, PASI90 43%, PASI100 
16.7-19% and PGA 80.5%); 80 mg at week 0 followed 
by 40 mg every 2 weeks (PASI75 62.8%); and 80 mg 
every 2 weeks (PASI75 81%), in addition to being safe, 
with few mild to moderate adverse events (Table 3) 

What is the effectiveness and what is the risk 
of ustekinumab in the treatment of psoriasis?
A multi-center randomized, double blind, place-

bo-controlled study evaluating the efficacy and safety 
of ustekinumab 45 mg and 90 mg at 5-year follow-up. 
The study included four distinct periods: (i) placebo 
control (weeks 0-12); (ii) placebo crossover and active 
treatment (weeks 12-28); (iii) random setting of the 
dose range (weeks 28-52) and (iv) long-term exten-
sion (weeks 52-264), during which dose and/or dose 
interval adjustments were made by the investigator. 
Baseline randomization was stratified by research 
site, weight (≤90 kg or >90 kg) and if the patient did 
not have an inadequate response, intolerance or 
contraindication to less or more than three conven-
tional systemic therapies. The second randomiza-
tion, at week 28, was stratified by research site and 
baseline weight (≤ 90 kg or >90 kg). In the general 

population, 70% (849 of 1212) of ustekinumab-treat-
ed patients completed treatment by week 244, with 
better responses at doses of 45 and 90 mg. Improve-
ment in the Severity Index (PASI 75 response) of 
76.5% and 78.6%, and PASI 90, 50% and 55.5%, re-
spectively. By week 264, safety rates did not increase 
and event rates were generally comparable between 
dose groups and between patients with and without 
dose adjustments. Treatment with ustekinumab for 
up to 5 years was safe and effective. The improved 
response was generally demonstrated after dose ad-
justments27(A).

Studies have involved 766 patients over 18 years of 
age, diagnosed with plaque psoriasis for more than 
6 months, candidates for phototherapy or systemic 
therapy, with initial PASI greater than 12, or compro-
mise of more than 10% of body surface area. Group 
1 with 255 patients on ustekinumab (UST) 45mg at 
weeks 0, 4 and 12, group 2 with 256 patients on UST 
90mg at weeks 0, 4 and 12 and group 3 with 255 pa-
tients on placebo at weeks 0 and 4, and that from 
week 12 onwards they were randomized to receive 
45 or 90mg of UST (crossover study). There was a 
significant improvement in the use of UST over pla-
cebo for the response of PASI 75 above and for PGA 
scores 0 or 1 at the 12th week of evaluation. Regard-
ing the DLQI score, there was a significant increase 
in patients who reached a score of 0 or 1 compared to 
placebo (47.2% for the use of 45mg, NNT=2 and 46.4% 
for the use of 90mg of UST, NNT=2, p<0.001) in the 
12th week, in addition to significant clinical improve-
ment (increase of at least 5 points) in the SF-36 phys-
ical score (7.5% for 45mg NNT=14, 18.1% for 90mg 
NNT=6, p<0.001) and in the SF-36 mental score 
(10.7% for 45mg, NNT=10, 16.5% for 90mg, NNT=6, 
p<0.001)28-31(A).

TABLE 3. EVALUATION OF ADALIMUMAB EXPRESSED BY THE ESTIMATED BENEFIT BY PERCENTAGE.
Author Dose Follow-up time PASI 75 (%) PASI 90 (%) PASI 100 (%) PGA (%)

Cai L17 40mg + 80mg 12 weeks 77.8 80.5

Reich K18-20 80mg + 40mg 16 weeks 79.6 16.7

Revicki D21-23 80mg + 40mg 16 weeks 64 43 19

Asashina A24 40mg every 2 weeks 16 weeks 57.9

Asashina A24 80mg every 2 weeks + 40mg 
from week 2

16 weeks 62.8

Asashina A24 80mg every 2 weeks 16 weeks 81

Gordon KB26 80mg + 40mg from week 1 12 weeks 49

Gordon KB26 80mg + 40mg from week 2 12 weeks 76
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Other studies (N=1230) also randomized patients 
to: group 1 with 409 patients using UST 45mg at 
weeks 0, 4 and 12, group 2 with 411 patients using 
UST 90mg at weeks 0, 4 and 12 and group 3 with 410 
patients on placebo at weeks 0 and 4, and who were 
randomized to receive 45 or 90 mg of UST from week 
12 (crossover study). In the evaluation of the PASI, 
there was a significant improvement evaluated by ob-
taining the PASI 50, PASI 75, PASI 90 and PASI 100 re-
sponses for the use of UST 45mg (73%, NNT=2, 63%, 
NNT=2, 41.6% NNT=3 and 18.1%, NNT=6, respective-
ly), and for the use of UST 90 mg (78.6%, NNT=2, 72%, 
NNT=2, 50.2%, NNT=2, 18.2% NNT=6). There was also 
a significant improvement in the use of UST com-
pared to placebo in the visual analogue productivity 
scale at week 12 of evaluation (improvement of 72.6% 
for use of 45mg and of 71.4% for use of 90 mg of UST, 
p<0.001). As for the DLQI score, there was also a sig-
nificant improvement in the use of UST compared to 
placebo (-9.13 vs. -0.53, respectively, p<0.001), with a 
difference of 48.9% for the use of UST 45mg (NNT=2, 
p<0.001) and 54.6% (NNT=2, p<0.001)32-35(A).

Among 158 patients over 20 years of age, with 
moderate to severe plaque psoriasis diagnosed in 
the last 6 months, with at least 10% of body surface 
involvement or PASI of 12 or more, and eligible for 
phototherapy or systemic therapy, were randomized 
into 3 groups. Group 1 with 64 patients on UST 45mg, 
group 2 with 62 patients on UST 90mg per week and 
group 3 with 32 patients on placebo at weeks 0 and 4, 
followed by crossover at week 12. There was signifi-
cant improvement assessed through the obtaining of 
PASI 50, PASI 75, PASI 90 responses for patients that 
used UST both at 45mg (69.9%, NNT=2, 52.9%, NNT=2, 
29.6%, NNT=4, respectively, p<0.0001> and 90mg (71%, 

NNT=2, 61.2%, NNT=2, 40.3%, NNT=3, respectively, 
p <0.0001). Patients treated with 45mg and 90mg of 
UST also showed a significant improvement in mean 
DLQI scores (7.7 and 7.1, respectively, p <0.001), with 
improvement of 58.1% to 45mg (NNT=2, p<0.0001) and 
54.1% to 90mg (NNT=2, p<0.0006)36,37(A).

In one study, 61 patients received UST 45mg per 
week, compared to 60 patients on placebo. At week 
12, the proportion of patients who achieved PASI 75 
response was 62.2% higher in the group that received 
UST 45mg per week (NNT=2, p<0.001); with the PGA 
(percentage of patients who achieved PGA 0 or 1), 
there was a difference of 62.2% for patients using 
UST (NNT=2, p<0.001); and the mean improvement 
in quality of life for the DLQI score was -11 (p<0.001) 
also for the benefit of UST use38(A).

A randomized, non-double-blind study comparing 
doses of 45 and 90 mg of ustekinumab with etaner-
cept with a primary outcome measured by PASI 
75 improvement at week 12 observed responses of 
67.5%, 75.8% and 56.8%, respectively (P=0.01 in the 
comparison between ustekinumab 45mg / ethaner-
cept and P<0.001 in the comparison between 90mg 
with etanercept). In the PGA 0/1 outcome, the results 
were 65.1%, 70.6% and 49.0% respectively (P<0.001 
for both comparisons)39(A).

RECOMMENDATIONS

Studies evaluating the efficacy and safety of 
ustekinumab for moderate to severe plaque psoriasis 
show improvement assessed by the PASI75 response 
(52.9-76.5% for 45mg and 61.2-78.6% for 90mg) and 
in quality of life according to the DLQI score (46.4-
58.1%), as well as mild to moderate adverse events, 

TABLE 4. EVALUATION OF USTEKINUMAB EXPRESSED BY THE ESTIMATED BENEFIT BY PERCENTAGE 
Author Dose Follow-up 

Time
PASI 50 (%) PASI 75 (%) PASI 90 

(%)
PSI 100 (%) PGA (%) DLQI (%)

Langley RG27 45mg 244 weeks 76.5 50

Langley RG27 90mg 244 weeks 78.6 55.5

Kimball AB28-31 45mg 12 weeks 47.2

Kimball AB28-31 90mg 12 weeks 46.4

Reich K 32-35 45mg 12 weeks 73 63 41.6 18.1 72.6 48.9

Reich K 32-35 90mg 12 weeks 78.7 72 50.2 18.2 71.4 54.6

Nakagawa H 
36,37

45mg 12 weeks 69.9 52.9 29.6 58.1

Nakagawa H 
36,37

90mg 12 weeks 71 61.2 40.3 54.1

Tsai TF38 45mg 12 weeks 62.2 62.2
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in a 12-week period. Ustekinumab at doses of 45 
and 90mg was superior to etanercept when evalu-
ating PASI 75 and PGA 0/1 at 12 weeks of follow-up. 
After this period, although studies have carried out 
crossover, treatment with ustekinumab for up to five 
years was safe and effective following dose adjust-
ment. (table 4)

What is the efficiency and what is the risk of 
guselkumab in the treatment of psoriasis?
Phase 3, randomized, double blind, placebo-con-

trolled study. The study included a placebo-controlled 
period (weeks 0-16), a placebo-crossover and active 
treatment period (weeks 16-52) and a long-term ex-
tension phase. Eligible patients were randomized 
(1: 1: 1) for guselkumab 50 mg, 100 mg or placebo, 
injected subcutaneously at weeks 0, 4 and every 8 
weeks thereafter. Patients receiving placebo were 
crossed to receive (1: 1) guselkumab 50 mg or 100 mg 
at weeks 16 and 20 and every 8 weeks. At week 16, a 
significantly greater proportion (P<0.001) of patients 
receiving guselkumab 50 mg (NNT=2) and 100 mg 
(NNT=2) versus placebo achieved IGA 0/1 (92.3% and 
88.9% vs. 7.8%) and PASI90 (70.8% and 69.8% vs. 0%). 
Patients in the 50 mg and 100 mg groups of gusel-
kumab and in the placebo group had improvement 
evaluated by the PASI75 response (89.2% and 84.1% vs 
6.3%, P<0.001) at week 16; improvement was main-
tained until week 52. Incidences of treatment-emer-
gent adverse events were comparable between 
groups up to week 16; the most commonly reported 
was nasopharyngitis40(A).

The patients (n=992) were randomized (gusel-
kumab: n=248; placebo: n=496; adalimumab: n=248) 
to 100 mg guselkumab at weeks 0, 4, 12 and 20; pla-
cebo at weeks 0, 4, 12 followed by guselkumab 100 
mg at weeks 16, 20; or adalimumab 80 mg at week 
0, 40 mg every 2 weeks, from week 1 to week 24. 
Guselkumab was superior to adalimumab at week 16 
and 24 (P <0.001). From weeks 28 to 48, a better per-
sistence of response was observed in maintenance 
groups with guselkumab versus abstinence groups 
(P<0.001). Of the non-responders of adalimumab 

who switched to guselkumab, 66.1% achieved PASI 
90 at week 48. Guselkumab improved the outcomes 
reported by the patient. Adverse events were compa-
rable between groups41(A).

In one study the patients were randomized to 100 
mg guselkumab (weeks 0 and 4, then every 8 weeks, 
n = 329); placebo → guselkumab (weeks 0, 4 and 12, 
then guselkumab at weeks 16 and 20, then every 8 
weeks, n = 174); or adalimumab (80 mg weekly, 0.40 
mg week 1, then 40 mg every 2 weeks to week 47, n = 
334). Guselkumab was superior (P <0.001) to placebo 
at week 16 evaluated by IGA response 0/1, 85.1% vs 
6.9% (NNT = 2) and 73.3% vs 2.9% as assessed by the 
PASI 90 response (NNT = 2). Guselkumab was also su-
perior to adalimumab in IGA 0/1 (NNT = 6, P <0.001) 
and PASI 90 (NNT = 5, P <0.001) at week 16 85.1% vs 
65.9% and 73.3% vs 49.7%); at week 24, 84.2% vs 61.7% 
(NNT = 5, P <0.001) and 80.2% vs 53.0% (NNT = 4, P 
<0.001)) and at week 48, 80.5 % vs 55.4% (NNT = 4, P 
<0.001) and 76.3% vs 47.9% (NNT = 4, P <0.001). In ad-
dition, guselkumab significantly improved outcomes 
reported by patients up to week 48. Rates of adverse 
events were comparable among treatments42(A).

RECOMMENDATIONS

Studies evaluating the efficacy and safety of 
guselkumab for moderate to severe plaque psoria-
sis show improvement evaluated by the PASI90 re-
sponse (50mg of 70.8% and 100mg of 69.8-73.3%) and 
IGA (0/1). Occurrence of mild to moderate adverse 
events, under analysis for a period of 36 weeks (table 
5). Guselkumab (100mg) was superior to adalimum-
ab (80 and 40mg) in IGA and PASI 90 response.

What is the effectiveness and what is the risk 
of ixekizumab in the treatment of psoriasis?
Randomized patients 2: 2: 2: 1 (n = 1346, UNCOV-

ER-3), groups that received subcutaneous injections 
of 80 mg of ixekizumab every 2 weeks or every 4 
weeks after an initial dose of 160 mg of ixekizumab, 
50 mg of etanercept twice weekly or placebo, respec-
tively, over a 12-week induction dosing period (weeks 

TABLE 5. GUSELKUMAB ASSESSMENT EXPRESSED BY THE ESTIMATED BENEFIT BY THE PERCENTAGE 
Author Dose Follow-up Time PASI 50 (%) PASI 75 (%) PASI 90 (%) PGA (%) DLQI (%)
Ohtsuki M 40 50mg 16 weeks 89.2 70.8 92.3
Ohtsuki M 40 100mg 16 weeks 84.1 69.8 88.9
Blauvelt A M42 100mg 16 weeks 73.3 85.1
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0 to 12). At week 12, patients entered the long-term 
follow-up (LTE) period, during which they received 
ixekizumab 80 mg every 4 weeks. After week 60, 
patients could increase their dose from 80 mg every 
4 weeks to 80 mg every 2 weeks of ixekizumab un-
til the end of study at the discretion of the investi-
gator. The high response rates observed during the 
previous treatment periods persisted for 108 weeks 
of treatment. In patients receiving the 80 mg dose 
of ixekizumab every 2 weeks during induction and 
every 4 weeks during LTE (N = 385), the response 
rates observed were 93.4% for PASI 75; 79.7% for 
PASI 90; 56.3% for PASI 100; 82.6% for sPGA (0.1); 
and 57.0% for sPGA (0). Response rates were similar 
for each treatment arm at 108 weeks. At week 156 
the observed response rate was 97.2% for PASI 7544. 
The frequency, severity, and distribution of treat-
ment-emergent adverse events (TEAEs) were similar 
between treatment arms. The most frequently ob-
served TEAEs (> 5%) during the LTE period included 
nasopharyngitis, upper respiratory tract infections, 
injection site reactions, arthralgia bronchitis, and 
headache. Of 1077 (84.5%) TEAEs reported during the 
LTE period, 910 (85%) were of mild or moderate se-
verity. Of the TEAEs of special interest that occurred 
during LTE, Candida infections were the most com-
mon, occurring at a rate of 3.8%. Overall, the results 
presented demonstrate that ixekizumab is well toler-
ated and provides a long-term and persistent clinical 
response43,44(A).

In UNCOVER-1, patients were randomized 1: 1: 
1 to receive subcutaneous ixekizumab 80 mg every 
2 weeks (IXE2S), ixekizumab 80 mg every 4 weeks 
(IXE4S) (each with a starting dose of 160 mg) or pla-
cebo (PBO) for 12 weeks. In UNCOVER-2, patients 
were randomized 2: 2: 2: 1 to receive IXE2S, IXE4S 
(each with an initial dose of 160 mg), etanercept 50 
mg twice weekly or placebo by 12 weeks. In both tri-
als, the 12-week induction period was followed by a 
48-week (12-60) randomized maintenance period, in 
which those responding to ixekizumab at week 12 
(sPGA = 0 or 1) were randomized (1 : 1: 1) to receive 
subcutaneous placebo, IXE4S. A total of 1226 treated 
patients reached the sPGA 0, 1 at week 12 and en-
tered the maintenance phase; of these patients, 402 
and 416 were randomized to PBO and IXE4S, respec-
tively. Among patients who discontinued treatment, 
157 (82.2%) of IXE4S / PBO and 176 (83.4%) of IXE2S 
/ PBO they had an sPGA of ≥3 at week 60; the mean 
time to relapse was approximately 20 weeks regard-

less of the induction dose. At week 60, continuously 
treated patients maintained high levels of PASI and 
sPGA responses (90.0% PASI 75 IXE2S / IXE4S, 81.9% 
sPGA 0.1, IXE2S / IXE4S, non-responder imputation). 
After 24 weeks of retreatment with IXE4S (IXE2S / 
PBO / IXE4S and IXE4S / PBO / IXE4S), 87% (107 of 
123) and 95% (97 of 102) (observed), respectively, of 
patients recovered PASI 75 and 70.7% (104 of 147), and 
82.3% (107 of 130) (observed) recovered aPGA 0, 1. In 
general, adverse events in continuously treated and 
portrayed patients were comparable45,46,47(A).

In a study (UNCOVER-2) that evaluated 347 pa-
tients on ixekizumab every 4 weeks, 351 patients on 
ixekizumab every 2 weeks, 358 patients on etaner-
cept and 168 patients on placebo, an improvement 
was observed for PASI 75 in the first 12 weeks of 
77.5%, 89.7%, 41.6% and 2.4% respectively (P <0.0001 
for comparisons between ixekizumab/placebo and 
ixekizumab/etanercept). Regarding the PASI 90 im-
provement, the results were 59.7%, 70.7%, 18.7% and 
0.6% respectively (P <0.0001 for the comparisons be-
tween ixekizumab/placebo and ixekizumab/etaner-
cept). When analyzing PASI 100 improved, it was 
observed 30.8%, 40.5%, 5.3% and 0.6%, respectively, 
P <0.0001 for the comparisons between ixekizumab/
placebo and p <0.0082 between ixekizumab/etaner-
cept). Similar results were observed in the PGA 0/1 
outcome47(A).

Study (UNCOVER 3) evaluating 386 patients on ix-
ekizumab every 4 weeks, 385 patients on ixekizum-
ab every 2 weeks, 382 patients on etanercept and 193 
patients on placebo, found improvement in PASI 75 
in the first 12 weeks of 84.2%, 87.3%, 53.4% and 7.3% 
respectively (P <0.0001 for the comparisons between 
ixekizumab/placebo and ixekizumab/etanercept). Re-
garding PASI 90 improvement, the results were 65.3%, 
68.1%, 25.7% and 3.1%, respectively. When analyzing 
PASI 100 improved, it was observed 35%, 37.7%, 7.3% 
and 0% respectively (P <0.0001 for all comparisons be-
tween ixekizumab/placebo and between ixekizumab/
etanercept). Also in this study, similar results were ob-
served in the PGA 0/1 outcome47(A).

The 12 patients in this study were randomized 1: 1 
to receive 80 mg of ixekizumab every two (IXE2S) or 
four (IXE4S) weeks during the induction period (0-12 
weeks) after an initial dose of 160 mg ixekizumab. All 
patients received 80 mg ixekizumab (IXE4S) during 
the maintenance period (12-48 weeks) with the final 
dose of ixekizumab administered at week 44. The 
mean time to an improvement of at least 1 point or 
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2 points in the baseline of the PatGA score was 5.0 
and 10.0 days for patients randomized to IXE2S and 
6.0 and 13.5 days for patients randomized to IXE4S. 
All patients achieved at least a 50% or 75% improve-
ment in PASI since the beginning of weeks 2 and 4, 
respectively. At least half of the patients achieved a 
4-point improvement over baseline Itch NRS on Day 
14. Improvement in disease was conspicuously evi-
dent within one week of treatment in patient photo-
graphs48(A).

RECOMMENDATIONS

Studies in the evaluation of the efficacy and safety 
of Ixekizumab and moderate to severe plaque psoria-
sis show improvement in PASI 75 (90-93.4%), PASI 90 
(79.7%), PASI 100 (56.3%), PatGA, Itch NRS and sPGA 
(57-81.9%). Results of ixekizumab used in doses ev-
ery two to four weeks were significantly better for 
PASI75, 90, 100 and IGA 0/1 outcomes compared to 
etanercept. Occurrence of mild to moderate adverse 
events in a 96-week period. (table 6)

What is the efficacy and what is the risk of 
secukinumab in the treatment of psoriasis?
Treatment with subcutaneous 300 or 150 mg 

secukinumab in a FI or RAN regimen. FI was admin-
istered once every 4 weeks, and in the RAN regimen, 
participants received placebo until the onset of re-
lapse, defined as ≥20% loss of maximal PASI improve-
ment versus baseline plus loss of PASI 75 response. 
When the relapse onset criterion was met, the sub-
ject received active secukinumab at the originally 
randomized dose (every 4 weeks) until the PASI 75 
response was restored, at which point the subject 
started receiving placebo again. A group of 168 sub-
jects received secukinumab 300 mg IF and another 
group with 172 received secukinumab 300 mg RAN. 
Secukinumab 300 mg IF maintained high efficacy: at 
the end of year 3, the PASI 90 response was 63.8% 
and PASI 100 was 42.6%. The mean absolute PASI re-
mained low (2-4) from week 52 to week 152 with 300 
mg FI, with approximately two-thirds of individuals 

reporting no impact of the skin disease on their lives 
(Dermatology Quality of Life Index of 0/1). Improve-
ments in overall scores and subscales in all quality of 
life instruments were well supported. The IF dosage 
was consistently more effective than the RAN. No 
new safety signal has been identified for year 349(A).

Patients ≥ 18 years, diagnosis (with ≥6 months) of 
moderate to severe plaque psoriasis (PASI) ≥12; IGA 
of 3 or 4; BSA ≥10% were selected for a study that had 
a 12-week induction period, a 40-week maintenance 
period, and an 8-week follow-up period. Patients in 
the ERASURE trial were randomly assigned in a 1: 1: 
1 ratio to receive secukinumab at a dose of 300 mg, 
secukinumab at a dose of 150 mg or placebo; those 
in the FIXTURE study were randomly assigned 1: 
1: 1: 1 to receive secukinumab at the 300 mg or 150 
mg dose, etanercept or placebo. Patients randomly 
assigned to secukinumab in both studies received 
two subcutaneous injections of 150 mg secukinumab 
(there is, 300 mg total) or one 150 mg injection plus 
one placebo injection, with both injections adminis-
tered once weekly in the beginning and at weeks 1, 
2, 3 and 4 and then every 4 weeks until week 48. Pa-
tients randomly assigned to etanercept received 50 
mg given subcutaneously twice weekly from base-
line to week 12 and then once weekly until week 
51, according to the standard dosing regimen. In 
the FIXTURE study, the placebo group received pla-
cebo injections corresponding to the secukinumab 
and etanercept regimens, and the secukinumab and 
etanercept groups received placebo injections corre-
sponding to the other active drug regimen, in order 
to maintain a dual simulation design. In the ERA-
SURE study, patients randomly assigned to receive 
placebo received placebo injections corresponding to 
the secukinumab regimens. In each study, patients 
in the placebo group who did not meet the criteria 
for a 75% or greater reduction in baseline PASI score 
(PASI 75) at week 12 were again randomized at 1: 1 
ratio to receive secukinumab at a dose of 300 mg or 
150 mg; those who achieved the PASI 75 response at 
week 12 continued to receive placebo. The proportion 
of patients meeting the criteria for PASI 75 at week 12 

TABLE 6. EVALUATION OF IXEKIZUMAB EXPRESSED BY THE ESTIMATED BENEFIT BY MEANS OF THE PERCENTAGE.
Author Dose Follow-up Time PASI 50 (%) PASI 75 (%) PASI 90 (%) PASI 100 (%) PGA (%)

Blauvelt A 43,44 80mg every 4 
weeks

12 weeks 93.4 79.7 56.3 57.0

Blauvelt A 43,44 80mg every 2 weeks 60 weeks 90 81.9
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was higher in the use of secukinumab compared to 
placebo or etanercept: in the ERASURE study, rates 
were 81.6% with 300 mg of secukinumab, 71.6% with 
150 mg of secukinumab, and 4.5% with placebo; in 
the FIXTURE study, rates were 77.1% with 300 mg 
of secukinumab, 67.0% with secukinumab 150 mg, 
44.0% with etanercept and 4.9% with placebo (P 
<0.001)50(A).

The proportion of patients with a response of 0 or 
1 in the global evaluation of the investigator modified 
at week 12 was higher with secukinumab than with 
placebo or etanercept: in the ERASURE study, rates 
were 65.3% with 300 mg of secukinumab, 51.2% with 
150 mg of secukinumab and 2.4% with placebo; in 
the FIXTURE study, rates were 62.5% with 300 mg 
of secukinumab, 51.1% with 150 mg of secukinum-
ab, 27.2% with etanercept and 2.8% with placebo (P 
<0.001). Rates of infection were higher with secuk-
inumab than with placebo in both studies and were 
similar to those of etanercept50(A).

RECOMMENDATIONS

Studies in the evaluation of the efficacy and safety 
of secukinumab for moderate to severe plaque pso-
riasis show improvement assessed by the PASI 75 
response (77.1-81.6% for 300mg and 67.0-71.6% for 
150mg) and IGA 0 or 1, and maintenance of quality 
of life (DLQI) with use for up to 3 years. Occurrence 
of mild to moderate adverse events. The best results 
were obtained with weekly dosing of 300 mg in the 
first 4 weeks of treatment and then a dose of 300 mg 
of secukinumab every 4 weeks (table 7).

The proportion of patients who fulfilled the cri-
teria for PASI 75 at week 12 was higher in the use 
of secukinumab (300mg - 77.1%, 150mg - 67%) com-
pared to placebo (4.9%) or etanercept (50mg 2x/44%), 
as well as the proportion of patients with a response 
of 0 or 1 in the overall evaluation of the investigator 
modified at week 12 was higher with secukinumab 

(300mg - 62.5%, 150mg - 51.1%) than placebo (2.8%) 
or etanercept (27.2%). PASI 90 and PASI 100 respons-
es at week 12 were also significantly higher in the 
group that used secukinumab 300mg compared to 
the group that used etanercept (54.2% vs.20.7% and 
24.1% vs. 4.3%, respectively).

Is there a safety and effective difference 
between immunobiological treatments?
Adults between 18 and 75 years of age with mod-

erate to severe stable plaque psoriasis (> 6 months) 
PASI ≥ 12, sPGA ≥ 3 and BSA ≥10 were included in the 
study, and each study included an induction phase 
of 12 weeks and a maintenance phase of 40 weeks. 
Patients were randomly assigned in a ratio of 2: 2: 1: 1 
to receive brodalumab at the dose of 210 mg or at the 
dose of 140 mg (subcutaneous injection on day 1 and 
weeks 1, 2, 4, 6, 8 and 10), ustekinumab or placebo. At 
week 12, patients who were originally randomized to 
receive brodalumab underwent repeated randomiza-
tion at a ratio of 2: 2: 2: 1 to one of four maintenance 
regimens: brodalumab at 210 mg every two weeks, 
140 mg every two weeks, 140 mg every 4 weeks or 
140 mg every 8 weeks, stratified according to body 
weight (≤100 kg or >100 kg), induction and response 
regimen and week 12 (sPGA score, 0 or ≥ 1) response. 
Patients who were originally randomly assigned to 
receive placebo were transferred to brodalumab at 
the dose of 210 mg every two weeks. Patients who 
were originally randomized to receive ustekinumab 
continued to receive ustekinumab every 12 weeks 
to week 52, while patients who were still receiving 
the regimen could receive brodalumab at the 210 
mg dose every two weeks in an open-label extension 
study. Blinding of the original treatment was main-
tained during the re-randomization process and up 
to week 52. At week 12, PASI 75 response rates were 
higher with brodalumab at the 210 mg and 140 mg 
doses than with placebo (86% and 67%, respectively, 
vs. 8% [AMAGINE-2] and 85% and 69%, respectively, 

TABLE 7. EVALUATION OF SECUKINUMAB EXPRESSED BY THE ESTIMATED BENEFIT BY PERCENTAGE.
Author Dose Follow-up Time PASI 75 (%) PASI 90 (%) PASI 100 (%)

Bissonnette R 49 300mg/ 150mg 3 years 63.8 42.6

Langley RG 50 300mg 12 weeks 81.6

Langley RG 50 150mg 12 weeks 71.6

Langley RG 50 300mg 12 weeks 77.1

Langley RG 50 150mg 12 weeks 67.0
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vs. 6% [AMAGINE-3], NNT = 2, P <0.001); the rates of 
0 to 1 sPGA scores were also higher with brodalum-
ab (P <0.001). At week 12, PASI response rates were 
significantly higher with 210 mg of brodalumab than 
with ustekinumab (44% vs. 22% [AMAGINE-2] and 
37% vs 19% [AMAGINE-3], (NNT = 5 and NNT = 6, P 
<0.001). The rates of PASI 100 response with 140 mg 
of brodalumab were 26% in AMAGINE-2   (P = 0.08 
for the comparison with ustekinumab) and 27% for 
AMAGINE-3 (P = 0.007). Mild or moderate infections 
with candida more frequent with brodalumab than 
with ustekinumab or placebo. Up to week 52, severe 
infectious episode rates were 1.0 (AMAGINE-2) and 
1.3 (AMAGINE-3) per 100 patient-years of exposure 
to brodalumabe51-53(A).

In another study with a similar population, pa-
tients were randomized 3: 3: 1: 3 (CZP 400 mg every 
2 weeks or CZP 200 mg every 2 weeks (after loading 
doses of 400 mg at weeks 0, 2 and 4) for 16 weeks, pla-
cebo every 2 weeks for 16 weeks, or etanercept 50 mg 
twice weekly for 12 weeks. Double-blind treatments 
with CZP and placebo were administered subcutane-
ously, treatment with etanercept was given subcuta-
neously. At week 16, patients in the CZP treatment 
groups who achieved a PASI were randomized (2: 2: 
1): from CZP 400 mg every 2 weeks to CZP 200 mg 
every 2 weeks, and from CZP 200 mg every 2 weeks or 
placebo, and from CZP 200 mg every 2 weeks to CZP 
400 mg every 4 weeks, CZP 200 mg every 2 weeks, or 
placebo for the maintenance period of 32 weeks. PASI 
75 placebo-treated responders continued on placebo 
during the maintenance period and etanercept-treat-
ed PASI 75 responders were randomized (2: 1) to 200 
mg CZP every 2 weeks (after 400 mg loading doses at 
weeks 16, 18 and 20) or placebo. PASI 75 non-respond-
ers at week 16 entered an escape arm and received 
treatment with CZP 400 mg every 2 weeks. At week 
12, the PASI 75 response rate was significantly higher 
for patients treated with CZP versus patients treated 
with placebo (NNT = 2, P <0.0001). The differences 
were evident between the drug and placebo groups as 
early as week 4 and increased up to week 16. At week 
12, CZP 400 mg was higher and CZP 200 mg (NNT = 
19, P <.0001) and it was not lower than etanercept for 
the PASI 75 response rate. Similar trends occurred for 
the PGA 0/1 and PASI 90 response rates for both CZP 
versus placebo doses54(A).

In another study involving the Investigator Global 
Assessment (IGA) ≥ 3, ≥ 10% of the body surface area, 
patients were randomized to 100 mg guselkumab 

(weeks 0 and 4, then every 8 weeks; n = 329); placebo 
→ guselkumab (weeks 0, 4 and 12, then guselkumab 
at weeks 16 and 20, then every 8 weeks, n = 174); or 
adalimumab (80 mg weekly, 0.40 mg week 1, then 40 
mg every 2 weeks to week 47, n = 334). Guselkumab 
was superior (P <0.001) to placebo at week 16, 85.1% 
vs 6.9% at IGA from 0/1 (NNT = 2) and 73.3% vs 2.9% 
at PASI 90 (NNT = 2). Guselkumab was also superior 
to adalimumab in IGA 0/1 (NNT = 6, P <0.001) and 
PASI 90 (NNT = 5, P <0.001) at the 16th week 85.1% vs 
65.9% and 73.3% vs 49.7%); at week 24, 84.2% vs 61.7% 
(NNT = 5, P <0.001) and 80.2% vs 53.0% (NNT = 4, P 
<0.001)) and at week 48, 80.5% vs 55.4% (NNT = 4, P 
<0.001) and 76.3% vs 47.9% (NNT = 4, P <0.001). In 
addition, guselkumab significantly improved patient 
outcomes by week 48. Adverse event rates were com-
parable among treatments42(A).

Nine hundred and three patients over 18 years of 
age with a diagnosis of moderate to severe plaque 
psoriasis for more than six months, who are candi-
dates for phototherapy or systemic treatment, with 
a PASI score of 12 or greater, with a minimum PGA 
of 3, on a scale of 0 to 5, with involvement of at least 
10% of the body surface were included in the study. 
Patients were allocated to 3 groups: group 1 with 
347 patients taking ethanercept 50mg, twice week-
ly, group 2 with 209 patients on ustekinumab (UST) 
45mg at weeks 0 and 4, and group 3 with 347 patients 
using ustekinumab 90mg at weeks 0 and 4. There 
was a significant improvement to PASI 75 for the use 
of UST 45mg in relation to etanercept in 10.7% (95% 
CI 2.4 to 19, p = 0.001, NNT = 10) and for the use of 
UST 90mg in relation to etanercept in 17% (95% CI 10 
to 24, p <0.001, NNT = 6). For PASI 90 the benefit was 
13.3% for UST 45mg in relation to etanercept (95% CI 
5.8 to 20.7, p <0.001, NNT = 8) and 21.6% for use of 
UST 90mg in with etanercept (95% CI 14.6 to 28.5, p 
<0.001, NNT = 5). In the evaluation of the PGA score 
regarding lightening of the lesions, the benefit was 
16.1% for UST 45mg compared to etanercept (IC95% 
7.6 to 24.2, p <0.001, NNT = 7) and 21.6% for the use 
of UST 90mg in relation to etanercept (95% CI 14.4 to 
28.6, p <0.001, NNT = 5). Adverse events were report-
ed in 70% of the patients receiving ethanercept, 66% 
of patients taking UST 45mg and 69.2% of patients 
using UST 90mg39(A).

Authors studied the intervention group with 139 
patients taking 200mg of briakinumab at weeks 
0 and 4 and 100mg at week 8, 139 patients taking 
50mg of etanercept, twice a week for 11 weeks, and 
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72 patients on placebo. In the evaluation by PGA, 
the benefit was 42.7% for briakinumab compared to 
etanercept (p <0.001, NNT = 3) and 68.5% for briak-
inumab compared to placebo (p <0.001, NNT = 2). 
For PASI above 75 the response at 12 weeks was 41% 
for briakinumab in relation to etanercept (p <0.001, 
NNT = 3) and 73.7% in relation to placebo (p <0.001, 
NNT = 2). Serious adverse events were reported in 
1.4% of patients in the briakinumab group, 0.7% in the 
etanercept group, and 2.8% in the placebo group2(A).

In the lack of “head to head” trials comparing all 
the different immunobiological drugs in the treatment 
of moderate to severe plaque psoriasis, to assess and 
compare the different biological treatments, tables 1, 
2, 3 and 4 of each drug separately and table 5 with all 
drugs, and the benefit estimated value by the neces-
sary number to treat (NNT) to achieve PASI 50, PASI 
75 and PASI 90, in addition to the analysis of lightening 
by the PGA and the DLQI score, despite of the possi-
bility of comparing the NNTs of the different studies.

RECOMMENDATIONS
In the evaluation of immunobiological drugs 

in relation to the PASI 75 score, similar benefits 
were found in: Etanercept, Infliximab, Adalim-
umab, Ustekinumab, Guselkumab, Ixekizumab, 
Secukinumab.

Guselkumab was superior to adalimumab in 
IGA 0/1 and PASI 90.

There was a significant improvement for 
PASI 75 and in the PGA score assessment for the 
use of ustekinumab in relation to etanercept.

Results of ixekizumab used in doses every two to 
four weeks were significantly better for PASI75, 90 
100 and IGA 0/1 outcomes compared to etanercept.

There was a significant improvement for PASI 75, 
90 and 100, as well as for PGA0/1 for use of secuki-
numab in relation to etanercept

Although not all drugs have studies regarding the 
PGA score the best results were with: Ustekinumab, 
Guselkumab, Secukinumab and Ixekizumab.
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INTRODUCTION

Ovarian cancer is the eighth malignant neo-
plasm most often diagnosed in women in Brazil 
and the fifth leading cause of death from cancer in 
women. According to the National Institute of Can-
cer (INCA), in 2013, there were 3,283 deaths report-
ed related to ovarian cancer in Brazil. There is an 
estimated risk of 6.15 cases per 100,000 women in 
Brazil in 20181. 

The majority of patients are diagnosed at an 
advanced stage of the disease (II-IV). The initial 
staging of ovarian cancer is surgical and involves 
laparotomy with total hysterectomy, bilateral sal-
pingo-oophorectomy, and peritoneal and lymph 
node biopsies. The initial treatment usually in-
volves cytoreductive surgery and systemic chemo-
therapy. Although the rate of response to the initial 
treatment is high, tumor recurrence is a common 
problem of patients treated for ovarian cancer. It 
is estimated that 75% of patients with ovarian can-
cer have relapses, usually in pelvic/retroperitoneal 

lymph nodes and in the peritoneum2. The initial 
radiological evaluation of patients suspected of 
relapse of ovarian cancer is done with computed 
tomography. The exam has excellent anatomi-
cal definition, providing important information 
about the relationship of tumor lesions with the 
organs and vascular structures. However, comput-
ed tomography has limitations in the evaluation of 
lymph node disease, since it is based exclusively 
on morphological criteria, and peritoneal disease 
due to the difficulty of distinguishing it from non-
opacified bowel loops.

The diagnosis of relapse and the anatomical 
location of the metastatic disease are important 
to determine the best therapeutic strategy. Pa-
tients who undergo cytoreductive surgery after 
the relapse of ovarian cancer have a better prog-
nosis only when the volume of disease is small 
and when there are no extra-abdominal metas-
tases3. 
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METHODOLOGY

Using the descriptors: patients with ovarian can-
cer (P), positron emission tomography, computed 
tomography (PET-CT) with FDG (fludeoxyglucose) 
(I), computed tomography (C), anatomopathological 
and/or clinical follow-up (O); a systematic review of 
the literature was performed, with no time restric-
tion, in the Medline database. A total of 515 studies 
were retrieved using the following search strategy: 
Ovarian Neoplasm OR Ovary Neoplasms OR Ova-
ry Neoplasm OR Ovary Cancer OR Ovary Cancers 
OR Ovarian Cancer OR Ovarian Cancers) AND (PET 
OR Positron Emission Tomography) AND (FDG OR 
fluorodeoxyglucose OR fludeoxyglucose). Of these, 
9 were selected to answer the clinical questions: 
What is the diagnostic accuracy of 18F-FDG PET/CT 
in patients with relapsed epithelial ovarian cancer? 
Is 18F-FDG PET/CT recommended for patients with 
relapsed epithelial ovarian cancer? 

The risk of bias was assessed using a tool to as-
sess the quality of studies of diagnostic accuracy 
(QUADAS-2). The global synthesis was elaborated 
considering the evidence described. Its strength 
was estimated (Oxford7/ GRADE9) as 1b and 1c 
(grade A) or strong, and as 2a, 2b and 2c (grade B) or 
moderate, or weak, or very weak.

RESULTS
What is the diagnostic accuracy of 18F-FDG 
PET/CT in patients with relapsed epithelial 
ovarian cancer?

The main population and methodological char-
acteristics for analyzing the quality of the studies 
are summarized in Table 1 (ANNEX I). The sensitiv-
ity and specificity of 18F-FDG PET/CT and computed 
tomography, the prevalence of tumor relapse, as 
well as the number of true positives, false positives, 
false negatives and true negatives for each study are 
described in Table 2 (ANNEX I).

Of the 474 patients included, 340 (72%) had the 
relapse of ovarian cancer confirmed by an anatomo-
pathological study or clinical follow-up, while 134 
(28%) showed no evidence of relapse. 

Using a joint analysis of the selected studies, the 
characteristics of 18F-FDG PET/CT in the diagnosis 
of relapsed ovarian cancer were: 91% sensitivity 
(95% CI 87-93%) (Figure 1 - Annex I); specificity 91% 
(95% CI 85-95%) (Figure 2 - Annex I); positive likeli-
hood ratio of 6.0 (95% CI 3.5-10.3) (Figure 3 - Annex 

I); negative likelihood ratio of 0.1 (95% CI 0.05-0.29) 
(Figure 4 - Annex I); and odds ratio of 56.5 (95% CI 
18.8-169.3) (Figure 5 - Annex I). 

Figure 6 (annex I) corresponds to the 18F-FDG 
PET/CT performance compared to the reference 
standard (anatomopathological) in the diagnosis of 
relapsed ovarian cancer. In the figure, 3 curves can 
be observed, of which only the central corresponds 
to the SROC curve (summary receiver-operating 
characteristic), while the others correspond to the 
CI of 95%. The area below the curve [area under 
the curve (AUC)] totals 0.94 (SE=0.02), indicating 
that, in a random sample, the diagnostic test has 
the capacity to distinguish the majority of individ-
uals considered cases and non-cases. In this anal-
ysis, we identified that the highest common value 
between sensitivity and specificity (Q* index) was 
0.88 (SE=0.03).

Is 18F-FDG PET/CT recommended for 
patients with relapsed epithelial ovarian 
cancer?
There is no direct evidence of reduction of clin-

ical events with the use of 18F-FDG PET/CT in pa-
tients with relapsed ovarian cancer. In the absence 
of direct evidence of the effectiveness of the meth-
od, we compared the diagnostic accuracy with 
conventional imaging (computed tomography) and 
analyzed the change in clinical management deter-
mined by the use of PET/CT in patients with sus-
pected relapsed ovarian cancer. 

The joint analysis of the selected studies suggests 
that 18F-FDG PET/CT is more sensitive and more 
specific than computed tomography for relapsed 
ovarian cancer: sensitivity 91% (95% CI 87-93%) vs. 
84% (95% CI 79-89%) (p<0.001) and specificity 91% 
(95% CI 85-95%) vs. 65% (95% CI 53-76%) (p<0.001). 
The SROC curves (Figures 6 and 7 - Annex II) illus-
trate a significantly greater diagnostic accuracy of 
18F-FDG PET/CT (AUC=0.94; SE=0.02) compared to 
computed tomography (AUC=0.84; SE=0.03).

Fulham et al4 included 90 patients with suspect-
ed relapsed epithelial ovarian cancer in a Australian 
prospective and multicenter study with a follow-up 
of 12 months. 18F-FDG PET/CT was superior to com-
puted tomography in detecting lymph node, perito-
neal and subcapsular hepatic metastases. The use 
of PET/CT changed management in 59% (95% CI 49-
69%) of patients. Of patients who were candidates 
for surgery before the PET/CT, 54% (95% CI 37-70%) 
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avoided it; chemotherapy was added to the treat-
ment of 16% (95% CI 9-24%) and avoided in 13% (95% 
CI 8-22%). 

Hillner et al5 evaluated the rate of change of 
therapy in patients who underwent 18F-FDG PET/
CT for suspected relapsed ovarian cancer in the 
NOPR (National Oncology PET Registry). Of the 
2,160 PET/CT examinations included, there was 
a change in the intention-to-treat in 44% of cases 
(95% CI 42-47%).

The Fulham et al4 and Hillner et al5 studies sug-
gest that 18F-FDG PET/CT changes the clinical man-
agement of a significant proportion of patients due 
to increased sensitivity, mainly due to the contra-
indication of cytoreductive surgery. The detection 
of extra-abdominal metastases or sites of diseases 
anatomically inaccessible avoids the morbidity and 
mortality associated with the invasive procedure. Al-
though there is no evidence in the literature of an im-
provement in the quality of life of patients who have 
cytoreductive surgery replaced by other treatments, 
there is a consensus among physicians that the po-
tential benefits of surgery do not outweigh the risks 
in patients with disseminated disease.

The majority of ovarian cancer patients present 
with high serum levels of the tumor marker CA-125. 
CA-125 has a high sensitivity in the detection of ovar-
ian cancer recurrence. Its plasma concentration gen-
erally increases months before the disease manifests 
itself clinically. It is not uncommon to find patients 
with high CA-125 levels and normal computed to-
mography. In this scenario, the use of 18F-FDG PET/
CT can be considered due to its greater sensitivity as 
compared to computed tomography.

A multicenter clinical study6 randomized 529 
patients to start chemotherapy based on increased 
CA-125 levels only (group that started the treatment 
early) or on clinical/symptomatic relapse (group that 
started the treatment late). After a median follow-up 
of 57 months, there was no difference in overall sur-
vival between the groups [HR 0.98 (95% CI 0.8-1.2)], 
which puts into question whether it is useful to have 
an early confirmation of tumor relapse by imaging 
(computed tomography or 18F-FDG PET/CT) in pa-
tients who are not candidates for cytoreductive sur-
gery. New systemic therapies for ovarian cancer have 
been developed over the last decade, such as PARP in-
hibitors (poly ADP-ribose polymerase) and angiogen-
esis inhibitors. However, it is still unkown whether 
early start of systemic therapies can reduce clinical 
events in patients with recurrent ovarian cancer.

RECOMMENDATION

The meta-analysis of studies selected shows good 
diagnostic accuracy of 18F-FDG PET/CT for detecting 
relapsed ovarian cancer with high sensitivity. We rec-
ommend the use of 18F-FDG PET/CT in patients with 
relapsed ovarian cancer when the findings of com-
puted tomography do not contraindicate cytoreduc-
tive surgery (grade of recommendation and strength 
of the evidence B). The presence of multifocal disease 
or extra-abdominal metastasis on 18F-FDG PET/CT, a 
frequent finding, can avoid surgery and reduce the 
morbidity and mortality associated with the invasive 
procedure. Confirmation of exclusively intra-abdom-
inal disease by 18F-FDG PET/CT supports the recom-
mendation of cytoreductive surgery.
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APPENDIX I

TABLE 01. TABLE OF CHARACTERISTICS

Author/Year Disease Population 
(N)

Test (T) Gold Standard (P) Comparison Time interval 
(T→P)

Tawakol 2016 Any relapse 111 PET/CT Anatomopathological or clinical 
follow-up

Computed 
tomography

≥ 6 months

Hynninen 
2013

Peritoneal 41 PET/CT Anatomopathological Computed 
tomography

Up to 2 weeks

Signorelli 2013 Pelvic/Aortic 
lymph node

68 PET/CT Anatomopathological _ Not available

Risum 2009 Any relapse 60 PET/CT Anatomopathological or clinical 
follow-up

Computed 
tomography

3 months

Sebastian 
2008

Any relapse 53 PET/CT Clinical follow-up Computed 
tomography

≥ 4 months

Mangili 2007 Any relapse 32 PET/CT Anatomopathological or clinical 
follow-up

Computed 
tomography

Not available

Simcock 2006 Any relapse 56 PET/CT Anatomopathological or clinical 
follow-up

_ 6 months

Sironi 2004 Pelvic/
Abdominal 
relapse

31 PET/CT Anatomopathological _ 3-11 days

Bristow 2003 Relapse ≥ 1 cm 22 PET/CT Anatomopathological _ Up to 30 days
T→P=time interval between the test and the gold standard (anatomopathological or clinical follow-up) / PET/CT=positron emission tomography/computed tomography

TABLE 02. RESULTS

Author/Year Sensitivity Specificity True + False + False - True -

PET X Anatomopathological 

Tawakol 2016 0.959 0.923 93 3 4 36

Hynninen 2013 0.912 0.857 31 1 3 6

Signorelli 2013 0.833 0.982 10 1 2 55

Risum 2009 0.976 0.9 41 1 1 9

Sebastian 2008 0.974 0.8 37 3 1 12

Mangili 2007 0.897 0.667 26 1 3 2

Simcock 2006 0.868 0.667 46 1 7 2

Sironi 2004 0.529 0.857 9 2 8 12

Bristow 2003 0.833 0.75 15 1 3 3

PET x CT

Tawakol 2016 0.835 0.59 81 16 16 23

Hynninen 2013 0.794 0.714 27 2 7 5

Risum 2009 0.976 0.9 41 1 1 9

Sebastian 2008 0.921 0.8 35 6 3 9

Mangili 2007 0.645 1 20 0 11 1

PET: positron emission tomography; CT: computed tomography 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Hynninen%20J%5bAuthor%5d&cauthor=true&cauthor_uid=23994535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Signorelli%20M%5bAuthor%5d&cauthor=true&cauthor_uid=23988414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Risum%20S%5bAuthor%5d&cauthor=true&cauthor_uid=19509556
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sebastian%20S%5bAuthor%5d&cauthor=true&cauthor_uid=17404789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mangili%20G%5bAuthor%5d&cauthor=true&cauthor_uid=17180659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sironi%20S%5bAuthor%5d&cauthor=true&cauthor_uid=15516617
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hynninen%20J%5bAuthor%5d&cauthor=true&cauthor_uid=23994535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Signorelli%20M%5bAuthor%5d&cauthor=true&cauthor_uid=23988414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sebastian%20S%5bAuthor%5d&cauthor=true&cauthor_uid=17404789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mangili%20G%5bAuthor%5d&cauthor=true&cauthor_uid=17180659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sironi%20S%5bAuthor%5d&cauthor=true&cauthor_uid=15516617
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hynninen%20J%5bAuthor%5d&cauthor=true&cauthor_uid=23994535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Risum%20S%5bAuthor%5d&cauthor=true&cauthor_uid=19509556
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sebastian%20S%5bAuthor%5d&cauthor=true&cauthor_uid=17404789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mangili%20G%5bAuthor%5d&cauthor=true&cauthor_uid=17180659
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TABLE 05: TABLE OF BIASES.

Author/Year Patient selection
Questions Risk of bias

Were the patients consecu-
tive or random?

Was case-control avoided? Were unnecessary exclusions 
avoided?

Did the selection of pa-
tients introduce a bias?

Tawakol 2016 Yes Yes No 

Hynninen 
2013

Yes Yes Yes 

Signorelli 2013 Yes Yes Yes 

Risum 2009 Yes Yes Yes 

Sebastian 
2008

Yes Yes No 

Mangili 2007 Yes Yes Yes 

Simcock 2006 Yes Yes Yes 

Sironi 2004 Yes Yes Yes 

Bristow 2003 Yes Yes Yes 

PET/CT = positron emission tomography/computed tomography.  /.    = low risk; = high risk

Author/Year Test (PET/CT) Gold Standard
Questions Risk of bias Questions Risk of bias

Was the PET in-
terpreted without 
the knowledge of 
the outcome of 
the gold standard?

If a threshold was 
used, was it prede-
termined?

Is it possible that 
the interpretation 
of the PET intro-
duced a bias?

Did the gold stan-
dard supposedly 
correctly classify 
the presence/
absence of the 
disease?

Was the gold stan-
dard conducted/ 
interpreted with-
out knowledge of 
the PET results?

Is it possible that 
the conduct or 
interpretation of 
the gold standard 
introduced a bias?

Tawakol 2016 No No  Yes No 

Hynninen 
2013

Yes No  Yes No 

Signorelli 2013 Yes No  Yes Yes 

Risum 2009 No No  Yes No 

Sebastian 
2008

Yes No  Yes No 

Mangili 2007 No No  Yes No 

Simcock 2006 Yes No  Yes No 

Sironi 2004 Yes No  Yes No 

Bristow 2003 Yes No  Yes No 

PET/CT = positron emission tomography/computed tomography.  /.    = low risk; = high risk

https://www.ncbi.nlm.nih.gov/pubmed/?term=Hynninen%20J%5bAuthor%5d&cauthor=true&cauthor_uid=23994535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Signorelli%20M%5bAuthor%5d&cauthor=true&cauthor_uid=23988414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Risum%20S%5bAuthor%5d&cauthor=true&cauthor_uid=19509556
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sebastian%20S%5bAuthor%5d&cauthor=true&cauthor_uid=17404789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mangili%20G%5bAuthor%5d&cauthor=true&cauthor_uid=17180659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sironi%20S%5bAuthor%5d&cauthor=true&cauthor_uid=15516617
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hynninen%20J%5bAuthor%5d&cauthor=true&cauthor_uid=23994535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Signorelli%20M%5bAuthor%5d&cauthor=true&cauthor_uid=23988414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Risum%20S%5bAuthor%5d&cauthor=true&cauthor_uid=19509556
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sebastian%20S%5bAuthor%5d&cauthor=true&cauthor_uid=17404789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mangili%20G%5bAuthor%5d&cauthor=true&cauthor_uid=17180659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sironi%20S%5bAuthor%5d&cauthor=true&cauthor_uid=15516617
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FIGURE 01: SENSITIVITY

FIGURE 02: SPECIFICITY 

FIGURE 03: POSITIVE LIKELIHOOD RATIO  
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 FIGURE 05: ODDS RATIO

FIGURE 04:  NEGATIVE LIKELIHOOD RATIO 
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FIGURE 07: DIAGNOSTIC ACCURACY OF COMPUTED TOMOGRAPHY

FIGURE 06: 18F-FDG PET/CT PERFORMANCE COMPARED TO THE REFERENCE STANDARD (COMPUTED 
TOMOGRAPHY)
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INTRODUCTION

The etiology of chronic pelvic pain includes irri-
table bowel syndrome, endometriosis, adenomyo-
sis, pelvic congestion syndrome, atypical menstrual 
pain, urological disorders, and psychosocial prob-
lems1.2. One of the underestimated causes of chronic 
pelvic pain (CPP) in women, especially multiparous 
at reproductive age, can be pelvic congestion syn-
drome (PCS), also known as pelvic pain syndrome 
or pelvic venous incompetence, which is defined as 
the presence of ovarian and pelvic varicose veins as-
sociated with non-cyclical chronic pain in the pelvic 
region. The pain is present for more than 6 months 
and is intensified with long periods in orthostatic 
position, coitus, and menstruation3.4. Pelvic varicose 
veins and CPP are striking characteristics of the PCS, 
but women diagnosed with pelvic varicose veins can 
be asymptomatic4. The incidence of CPP in women 
aged between 18 and 50 years was estimated at ap-
proximately 20%. It constitutes 10% to 40% of all gy-
necological ambulatory consultations4. 

In PCS, the pelvic examination can show pelvic sen-
sitivity, congestion of the vaginal walls, and varicose 
veins5. Pelvic varicose veins can be seen in 10% of wom-
en in the general population, and up to 60% of patients 
with pelvic varicose veins may develop PCS. Varicose 
veins can be seen on the vulva, buttocks, and legs6.

The PCS is characterized by pelvic varicose veins, 
causing swelling and venous stasis of the organs of 
the cavity and, consequently, chronic pain7. The ve-
nous dysfunction is caused by a multifactor process, 
within which the increase in intra-abdominal pres-
sure and the action of the female hormones appear to 
be key factors. These aspects may explain the higher 
incidence of this syndrome in multiparous women 
in fertile age and the disappearance of symptoms 
during the climacteric1. 

The left gonadal and right internal iliac veins are 
the most affected (58% each) by reflux and in most 
cases (54%), there is an insufficiency of more than 
one major pelvic veins8.

The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order 
to standardize producers to assist the reasoning and decision-making of doctors.
The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be 
adopted, depending on the conditions and the clinical status of each patient.
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Anatomic abnormalities that obstruct the pelvic 
venous system can lead to secondary PCS9. The ex-
trinsic compression of the left renal vein, blocking 
the flow to the inferior vena cava (nutcracker phe-
nomenon), is one of the causes to be considered of 
pelvic varicose veins and insufficiency of the left go-
nadal vein10. By a similar mechanism, the Left Com-
mon Iliac Vein Compression Syndrome (May-Thurn-
er) can also be the source of the dysfunction11.

Along with the clinical and physical examina-
tions, there are additional resources for the diagno-
sis of PCS, such as the eco-color Doppler examina-
tion (abdominal or transvaginal ultrasound), which 
provides easier access and allows the dynamic study 
of the venous flow, with the visualization of venous 
stasis and reflux12

. The assessment can also be done 
through computed tomography angiography (CTA), 
nuclear magnetic resonance angiography (NMR), 
laparoscopy, and venography13,14. An ovarian vein di-
ameter of 8 mm in the CTA or NMR is considered 
a diagnostic of PCS15. Venography is the gold stan-
dard for diagnosis, and the following findings must 
be present: gonadal vein with a diameter > 6 mm; 
retrograde venous flow; presence of several collater-
al veins with a tortuous path, and the delay in the 
drainage of the contrast after the injection9.

The resolution can be surgical (hysterectomy with 
or without bilateral salpingo-oophorectomy, ligation 
of ovarian veins), hormonal (medroxyprogesterone), 
or endovascular (embolization) 16-18. 

Hysterectomy and bilateral oophorectomy with 
hormone replacement therapy are considered op-
tions for an effective cure or at least for the symp-
tomatic improvement of two-thirds of patients with 
PCS19. This surgical option, however, is not as effec-
tive as the ligation of ovarian veins, for which a cure 
rate of 73% has been reported and with 78% of pa-
tients presenting symptomatic improvement. How-
ever, ligation also sections the nerves of the pelvis 
and allows the establishment of side effects and re-
currence of symptoms29. 

The use of medroxyprogesterone has been reveal-
ing to be the primary therapy, although symptomatic 
relief is not sustained for a prolonged period20.  

For the treatment of the PCS, embolization of go-
nadal veins through a minimally invasive endovascu-
lar procedure is performed using the same catheter-
ization of the diagnostic venography. The location of 
the embolization depends on the presence of collat-
eral circulation. The embolization is performed cen-

trally and peripherally21. Microcoils of stainless steel 
or platinum can be used, coated with fibers that in-
duce the formation of blood clots. Several coils can be 
placed in long varicose veins; it is usually necessary 
to use 5 to 10 microcoils to embolize all insufficient 
vessels 21.22. Currently, controlled-release coils from 6 
mm to 14 mm are used preferably, since the gonadal 
vein is approximately 5 mm wide, and it is important 
to maintain a margin of oversizing that impedes the 
displacement of the coil. Other embolization options 
include the use of foam, glue or sclerosing substanc-
es. Once a dilated vein is occluded, venous blood is 
diverted through other veins of the pelvic region.

METHODOLOGY

A systematic review was conducted to evalu-
ate the effects of percutaneous endovascular treat-
ment of pelvic congestion syndrome (PCS) through 
the technique of embolization. The search resulted 
in 664 articles, of which 29 studies were included. 
The following search strategy was used: ((pelvic 
congestion syndrome OR pelvic venous congestion 
syndrome OR PCS OR Pelvic Pain OR chronic pelvic 
pain OR  Pelvic Veins ) AND (pelvic vein embolization 
OR Embolization, Therapeutic OR Sclerotherapy)) 
OR ((((embolization OR embolotherapies OR embo-
lotherapy OR embolizations OR embolizations ther-
apeutic))) AND (pelvic OR pelvis OR perirenal) AND 
(congestion syndrome OR venous insufficiency OR 
varices OR varicose veins OR pain)) OR ((pelvic con-
gestion syndrome OR pelvic veins OR Pelvic Pain OR 
chronic pelvic pain) AND (embolisation OR sclero-
therapy)).

The measurements used to express the bene-
fit and harm varied according to the outcomes ex-
pressed. The continuous variables were analyzed 
by the mean and standard deviation, and the results 
were expressed in mean differences between the in-
tervention and the control, with a confidence interval 
(CI) of 95%.

RESULTS

A single randomized clinical trial was recovered 
to answer the clinical question26. In this study, of to-
tal of 118 randomized patients, 106 (loss of 10%) wom-
en with a diagnosis of PCS were included (90 with 
left unilateral PVCS, 8 with right unilateral PCS, and 
8 with bilateral PCS) confirmed by diagnostic lapa-
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roscopy and venography of the ovarian and internal 
iliac veins, irresponsive to therapy with medroxypro-
gesterone acetate (MPA) for 4-6 months. The patients 
were randomized into 3 groups: embolization of the 
ovarian vein and/or internal iliac vein with microcoils 
(Group A, n = 32), hysterectomy with bilateral oo-
phorectomy and hormone replacement therapy with 
MPA [Group B, n = 34] or hysterectomy with unilat-
eral oophorectomy. In group B, five patients with my-
oma were excluded; in Group C, four patients with 
adenomyomatosis and three who had had a hyster-
ectomy with unilateral oophorectomy, although they 
had bilateral involvement. Therefore, a total of 52 pa-
tients we analyzed in the “embolization” group, 27 in 
the hysterectomy with bilateral oophorectomy and 
hormone replacement therapy group (HBOHR) and 
27 in the hysterectomy with unilateral oophorecto-
my group (HUO). The outcomes evaluated were: pel-
vic pain using the visual analog scale (VAS), in which 
the intensity of pain was measured on a visual scale 
from 0 - 10, with 0 indicating the absence of pain and 
10 meaning unbearable pain; pain reduction accord-
ing to the levels of stress as measured by the revised 
Social Readjustment Rating Scale (SRRS), which clas-
sifies as typical level (100 to 199), moderate/high (200 
to 299) and very high level (>300), in a retrospective 
comparison with the preoperative situation. The 
complications of the three interventions were also 
evaluated. The follow-up time was 12 months (Table 
1).

The risk of bias for this study25 was very high con-
sidering the following items: if the issue was focal, 
appropriate randomization, blinded allocation, dou-
ble-blind, losses (>20%), prognostic characteristics, 
outcomes (time, adequacy, measurement), analysis 
by intention to treat (ITT), sample size calculation, 
and JADAD scale23 (Table 2). 

Embolotherapy compared with hysterectomy 
and bilateral oophorectomy combined with hormone 
replacement therapy with medroxyprogesterone re-
duced pelvic pain, in up to 12 months, evaluated by 
VAS (ranging from 0 to 10), on average, by 1.4 points 
(MD) with 95% confidence interval (CI) of 95% -1.85 to 
-0.94; p < 0.0001, (Table 3).  

In comparison with the unilateral oophorecto-
my, embolotherapy reduced pelvic pain, in up to 12 
months, evaluated by VAS (0 - 10), on average, by -2.4 
(MD); 95% CI -2.80 to -1.99; p <0.0001 (Table 4).

This RCT25 does not provide data on mean and SD, 
concerning pain in different scores of stress (Revised 

Social Readjustment Rating Scale) for the periods of 
postoperative follow-up, thus preventing a compari-
son of different interventions for this outcome.

In the embolotherapy group, there were two pa-
tients (3.84%) that presented migration of one coil 
(one for the pulmonary circulation and the other for 
the renal circulation), but there was no death.

There was 1 complication in the hysterectomy 
with bilateral oophorectomy group and 1 complica-
tion in the hysterectomy with unilateral oophorecto-
my group, however, there is no reference to the type 
of complication. There was no death in these groups.

Adverse events with embolotherapy in case 
series studies
The results of 28 series of cases 8,22,26-51 showed 

the following complications from the embolization of 
pelvic varicose veins in the treatment of PCS: migra-
tion of coils to the pulmonary circulation with em-
bolism and symptomatic or asymptomatic patients; 
migration of coils to the right external iliac arc vein 
or left renal vein; migration of glue fragment to the 
pulmonary circulation with embolism; venous perfo-
ration (ovarian vein, common iliac vein, internal iliac 
vein). However, there was no death in these studies.

SUMMARY OF THE RESULTS

This guideline aimed to identify, assess, and quan-
tify the benefit and the harm from the use of percu-
taneous embolization (coils, foam, glue or sclerosing 
substances) of pelvic veins (ovarian and/or internal 
iliac veins or other collaterals) in women with PCS, 
as a method of treatment, compared to other treat-
ment options. 

The search for evidence retrieved 664 papers, of 
which 29 were selected to support the conclusions. 
Stratifying by study design, 1 (one) randomized con-
trolled clinical trial25, and 28 (twenty-eight) series of 
cases were included 8,22,26-51. 

The randomized controlled clinical trial was used 
to evaluate the effectiveness and harm, and the se-
ries of cases only for complications.

The only randomized controlled clinical trial in-
cluded in this guideline presents a very high risk of 
bias (Table 2). 

In this study, embolotherapy compared with hys-
terectomy and bilateral oophorectomy combined with 
hormone replacement therapy with medroxyproges-
terone reduced pelvic pain in up to 12 months, on av-
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TABLE 1. DESCRIPTIVE TABLE OF THE CHARACTERISTICS OF THE RCT STUDY

STUDY POPULATION (N) INTERVENTION (N) COMPARISON (N) OUTCOME FOLLOW-UP 
TIME

Chung 
MH, et al., 
200325

Included 106 women with a 
diagnosis of PVI, confirmed 
by diagnostic laparoscopy and 
venography of the ovarian and 
internal iliac veins, irresponsive 
to MPA for 4-6 months.
Exclusion: other pathologies 
(myoma, endometriosis, adher-
ence).
Excluded:
- Group B: n=5 (myoma)
- Group C: n=7 (4 due to adeno-
myomatosis and 3 who had had 
unilateral oophorectomy and 
hysterectomy although they had 
bilateral involvement)

Group A: Embolization 
of the ovarian and/or 
internal iliac vein with 
microcoils (n=52)

Group B: Hysterec-
tomy with bilateral 
oophorectomy and 
hormone replacement 
therapy (32 random-
ized and included 
n=27)

Group C: Hysterec-
tomy with unilateral 
oophorectomy (34 
randomized and 
included n=27)

- Pain (VAS)

- Reduction of pain 
(VAS) per levels of stress 
(SRRS): retrospective
Comparison with preop-
erative situation 

- Complications

3, 6, and 12 
months

MPA = medroxyprogesterone acetate; PVI = pelvic venous insufficiency; VAS = visual analogue scale; SRRS = Revised Social Readjustment Rating Scale [classifies the level of stress: 
typical level (100 to 199), moderate/high level (200 to 299), very high level (>300)]

TABLE 2. DESCRIPTIVE TABLE OF THE BIASES IN THERAPEUTIC STUDIES (CHUNG MH, ET AL., 200325)

STUDY FOCAL 
ISSUE

RANDOM-
IZATION

BLINDED
ALLOCATION

BLINDING LOSSES PROGNOSTIC 
DIFFERENCES

OUTCOMES 
(risk of bias)

ITT

Chung MH, 
et al., 2003 

Yes Not described No No 10% excluded after 
randomization (reasons 
reported)

Yes Yes No

ITT = intention-to-treat analysis; ADAD23 = 1; SAMPLE SIZE CALCULATION: There was none 

TABLE 3. DESCRIPTIVE TABLE OF THE RESULTS (CHUNG MH, ET AL., 200325)
OUTCOME (N) - Mean ± 

SD on EMBO-
LOTHERAPY

(N) - Mean ± SD in hysterectomy 
with bilateral oophorectomy and 
hormonal replacement therapy

Mean differences
(MD)

CI 95% P-value

Pain (VAS score) 
in 12 months

(N = 52)
3.2 ± 0.9

(N = 27)
4.6 ± 1.1

-1.4 -1.85 a -0.94 <0.0001

VAS - visual analog scale of pain (score 0 to 10); SD = standard deviation; CI = confidence interval

TABLE 4. DESCRIPTIVE TABLE OF THE RESULTS (CHUNG MH, ET AL., 200325)

OUTCOME (N) - Mean ± SD on 
EMBOLOTHERAPY

(N) - Mean ± SD in hys-
terectomy with unilateral 
oophorectomy 

Mean differences CI 95% P-value

Pain (VAS score) 
in 12 months

(N = 52)
3.2 ± 0.9

(N = 27)
5.6 ± 0.8

-2.4 -2.80 a -1.99 <0.0001

erage, by 1.4 points 95% CI -1.85 to -0.94, p < 0.0001 
in the evaluation using VAS, which ranged from 0 - 10 
points, therefore, with a very small magnitude of ef-
fect. STRENGTH OF EVIDENCE VERY WEAK.

In comparison with the unilateral oophorecto-
my, embolotherapy reduced pelvic pain, in up to 12 
months, evaluated by VAS (0 - 10), on average, by -2.4; 
95% CI -2.80 to -1.99; p <0.0001, with a small magni-
tude of the effect. STRENGTH OF EVIDENCE VERY 
WEAK.

Although no deaths occurred, the complications 
found in the randomized clinical trial25 and in the 
28 series of cases8,22,26-51, that used percutane-
ous embolization (coils, foam, glue or sclerosing 
substances) of pelvic veins (ovarian and/or internal 
iliac veins or other collaterals) in women with PCS 
were: migration of coils to the pulmonary circulation 
with embolism and symptomatic or asymptomatic 
patients; migration of coils to the right external ili-
ac vein or left renal vein; migration of glue fragment 
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to the pulmonary circulation with embolism; venous 
perforation (ovarian vein, common iliac vein, internal 
iliac vein). STRENGTH OF EVIDENCE VERY WEAK

RECOMMENDATION

This guideline had access to a single random-
ized controlled clinical trial, with a high risk of 
bias, and no other comparative study for the eval-

REFERENCES
1. Liddle AD, Davies AH. Pelvic congestion syndrome: chronic pel-

vic pain caused by ovarian and internal iliac varices. Phlebology 
2007;22(3):100–4.

2. Cheong Y, William Stones R. Chronic pelvic pain: aetiology and therapy. 
Best Pract Res Clin Obstet Gynaecol 2006;20(5):695–711.

3. Gunter J. Chronic pelvic pain: an integrated approach to diagnosis and 
treatment. Obstet Gynecol Surv 2003 Sep;58:615-23. Review. PMID: 
12972837.

4. Harris RD, Holtzman SR, Poppe AM. Clinical outcome in female patients 
with pelvic pain and normal pelvic US findings. Radiology 2000;216:440-
3. PMID: 10924567.

5. Cura M, Cura A. What is the significance of ovarian vein reflux detect-
ed by computed tomography in patients with pelvic pain? Clin Imaging 
2009;33:306–10.

6. Karcaaltincaba M, Karcaaltincaba D, Dogra V. Pelvic congestion syndrome. 
Ultrasound Clin 2008;3:415–25.

7. Liddle AD, Davies AH. Pelvic congestion syndrome: chronic pelvic pain 
causes by ovarian and internal iliac varices. Phlebology 2007;22:100-4. 
PMID: 18268860

8. Asciutto G, Asciutto KC, Mumme A, Geier B. Pelvic venous incompe-
tence: reflux patterns and treatment results. Eur J Vasc Endovasc Surg 
2009;38:381-6. PMID: 19574069.

9. Ignacio EA, Dua R 4th, Sarin S, et al. Pelvic congestion syndrome: di-
agnosis and treatment. Semin Intervent Radiol 2008;25:361-8. PMID: 
21326577.

10. Kurklinsky AK, Rooke TW. Nutcracker phenomenon and nutcracker syn-
drome. Mayo Clin Proc 2010;85:552-9. PMID: 20511485.

11. Lou WS, Gu JP, He X, et al. Endovascular treatment for iliac vein com-
pression syndrome: a comparison between the presence and absence of 
secondary thrombosis. Korean J Radiol 2009;10:135-43. PMID: 19270859.

12. Freedman J, Ganeshan A, Crowe PM. Pelvic congestion syndrome: the role 
of interventional radiology in the treatment of chronic pelvic pain. Post-
grad Med J 2010;86:704-10. PMID: 21106807.

13. Stones RW, Rae T, Rogers V, Fry R, Beard RW. Pelvic congestion in wom-
en: evaluation with transvaginal ultrasound and observation of venous 
pharmacology. Br J Radiol 1990;63:710-1. 

14. Perry CP. Current concepts of pelvic congestion and chronic pelvic pain. 
JSLS 2001;5:105-10.

15. Bhutta H, Walsh S, Tang T, Walsh C, Clarke J. Ovarian vein syndrome: a 
review. Int J Surg 2009;7:516–20.

16. Edwards RD, Robertson IR, MacLean AB, Hemingway AP. Case report: 
pelvic pain syndrome--successful treatment of a case by ovarian vein em-
bolization. Clin Radiol 1993;47:429-31. 

17. Carter JE. Surgical treatment for chronic pelvic pain. JSLS. 1998;2:129-39. 
18. Swanton A, Reginald P. Medical management of chronic pelvic pain: the 

evidence. Rev Gynaecol Pract 2004;4:65-70.
19. Beard RW, Reginald PW, Wadsworth J. Clinical features of women with 

chronic lower abdominal pain and pelvic congestion. Br J Obstet Gynaecol 
1998;95:153–61.

20. Swanton A, Reginald P. Medical management of chronic pelvic pain: the 
evidence. Rev Gynaecol Pract 2004;4:65-70.

21. Boomsa JHB, Potocky V, Kievit CEL et al. Phebography and embolization 
in women with pelvic vein insuffiency. Medicamundi 1998: 42 22-29.

uation of the evidence (effectiveness and harm) of 
percutaneous endovascular treatment in pelvic 
congestion syndrome using the technique of em-
bolization. Therefore, the results are associated 
with a high degree of uncertainty which hinders 
the establishment of a firm conclusion that allows 
this procedure to be considered a standard treat-
ment option for PCS. (STRENGTH OF EVIDENCE 
VERY WEAK)

22. Creton D, Hennequin L, Kohler F, Allaert FA. Embolisation of Symptomat-
ic Pelvic Veins in Women Presenting with Non-saphenous Varicose Veins 
of Pelvic Origin: Three-year Follow-up. Eur J Vasc Endovasc Surg 2007:34, 
112-117.

23. Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ, Gavaghan DJ, et 
al. Assessing the quality of reports of randomized clinical trials: is blinding 
necessary? Control Clin Trials 1996; 17:1-12

24. Guyatt G, Gutterman D, Baumann MH, Addrizzo-Harris D, Hylek EM, 
Phillips B et al. Grading strength of recommendations and quality of evi-
dence in clinical guidelines: report from an american college of chest phy-
sicians task force. Chest 2006;129(1):174-81. PMID: 16424429

25. Chung MH, Huh CY. Comparison of treatments for pelvic congestion syn-
drome. Tohoku J Exp Med. 2003;201:131-8. PMID: 14649734

26. Dorobisz TA, Garcarek JS, Kurcz J, Korta K, Dorobisz AT, Podgórski P, et 
al. Diagnosis and treatment of pelvic congestion syndrome: Single-centre 
experiences. Adv Clin Exp Med 2017;26:269-276. PMID: 28791845

27. Marcelin C, Izaaryene J, Castelli M, Barral PA, Jacquier A, Vidal V, et al. Em-
bolization of ovarian vein for pelvic congestion syndrome with ethylene 
vinyl alcohol copolymer (Onyx(®)). Diagn Interv Imaging 2017;98:843-848. 
PMID: 28647478

28. Abdelsalam H. Clinical outcome of ovarian vein embolization in pel-
vic congestion syndrome. Alexandria Journal of Medicine 2017;53:15-20

29. Pyra K, Woźniak S, Drelich-Zbroja A, Wolski A, Jargiełło T. Evaluation of 
Effectiveness of Embolization in Pelvic Congestion Syndrome with the 
New Vascular Occlusion Device (ArtVentive EOS™): Preliminary Results. 
Cardiovasc Intervent Radiol 2016;39:1122-7. PMID: 27250353

30. Siqueira FM, Monsignore LM, Rosa-E-Silva JC, Poli-Neto OB, Cas-
tro-Afonso LH, Nakiri GS, et al. Evaluation of embolization for periuterine 
varices involving chronic pelvic pain secondary to pelvic congestion syn-
drome. Clinics (Sao Paulo). 2016 1;71:703-708. PMID: 28076514

31. Pyra K, Woźniak S, Roman T, Czuczwar P, Trojanowska A, Jargiełło T, et 
al.  Evaluation of effectiveness of endovascular embolisation for the treat-
ment of  pelvic congestion syndrome--preliminary study. Ginekol Pol 
2015;86:346-51. PMID: 26117971

32. Edo Prades MA, Ferrer Puchol MD, Esteban Hernández E, Ferrero Asensi 
M. Pelvic congestion syndrome: outcome after embolization with coils. 
Radiologia 2014;56:235-40. PMID: 22633116

33. Hocquelet A, Le Bras Y, Balian E, Bouzgarrou M, Meyer M, Rigou G, et al.  
Evaluation of the efficacy of endovascular treatment of pelvic congestion 
syndrome. Diagn Interv Imaging. 2014;95:301-6. PMID: 24183954

34. Nasser F, Cavalcante RN, Affonso BB, Messina ML, Carnevale FC, de Gre-
gorio MA. Safety, efficacy, and prognostic factors in endovascular treat-
ment of pelvic congestion syndrome. Int J Gynaecol Obstet 2014;125:65-8. 
PMID: 24486124

35. Gandini R, Konda D, Abrignani S, Chiocchi M, Da Ros V, Morosetti D, et 
al.Treatment of symptomatic high-flow female varicoceles with stop-flow 
foam sclerotherapy. Cardiovasc Intervent Radiol 2014;37:1259-67.  PMID: 
24190634

36. Laborda A, Medrano J, de Blas I, Urtiaga I, Carnevale FC, de Gregorio MA. 
Endovascular treatment of pelvic congestion syndrome: visual analog 
scale (VAS) long-term follow-up clinical evaluation in 202 patients. Car-
diovasc Intervent Radiol 2013;36:1006-14. PMID: 23456353

37. van der Vleuten CJ, van Kempen JA, Schultze-Kool LJ. Embolization to 
treat pelvic congestion syndrome and vulval varicose veins. Int J Gynaecol 
Obstet 2012;118:227-30. PMID: 22727416

https://www.sciencedirect.com/science/article/pii/S2090506816000075
https://www.sciencedirect.com/science/article/pii/S2090506816000075
https://www.sciencedirect.com/science/journal/20905068


ALMEIDA, G. R. ET AL

523 REV ASSOC MED BRAS 2019; 65(4):518-523

38. Asciutto G, Asciutto KC, Mumme A, Geier B. Pelvic venous incompe-
tence: reflux  patterns and treatment results. Eur J Vasc Endovasc Surg. 
2009;38:381-6. PMID: 19574069

39. Gandini R, Chiocchi M, Konda D, Pampana E, Fabiano S, Simonetti 
G. Transcatheter foam sclerotherapy of symptomatic female varico-
cele with sodium-tetradecyl-sulfate foam. Cardiovasc Intervent Radiol. 
2008;31:778-84. PMID: 18172712

40. Tropeano G, Di Stasi C, Amoroso S, Cina A, Scambia G. Ovarian vein in-
competence: a potential cause of chronic pelvic pain in women. Eur J Ob-
stet Gynecol Reprod Biol 2008;139:215-21. PMID: 18313828

41. Creton D, Hennequin L, Kohler F, Allaert FA. Embolisation of symptomatic 
pelvic veins in women presenting with non-saphenous varicose veins of 
pelvic origin - three-year follow-up. Eur J Vasc Endovasc Surg 2007;34:112-
7. PMID: 17336555

42. Kwon SH, Oh JH, Ko KR, Park HC, Huh JY. Transcatheter ovarian vein 
embolization using coils for the treatment of pelvic congestion syndrome. 
Cardiovasc Intervent Radiol 2007;30:655-61. PMID: 17468903

43. Kim HS, Malhotra AD, Rowe PC, Lee JM, Venbrux AC. Embolotherapy 
for pelvic congestion syndrome: long-term results. J Vasc Interv Radiol 
2006;17:289-97. PMID: 16517774

44. Bachar GN, Belenky A, Greif F, Atar E, Gat Y, Itkin M, et al. Initial experi-
ence with ovarian vein embolization for the treatment of chronic pelvic 
pain syndrome. Isr Med Assoc J 2003;5:843-6. PMID: 14689749

45. Pieri S, Agresti P, Morucci M, de’ Medici L. Percutaneous treatment of pel-
vic  congestion syndrome. Radiol Med 2003;105:76-82. PMID: 12700549

46. Pisco JM, Alpendre J, Santos DD, Branco J, Jorge R, Albino JP, Menezes JD. 
Sclerotherapy of female varicocele. Acta Med Port 2003;16:9-12. PMID: 
12828000

47. Venbrux AC, Chang AH, Kim HS, Montague BJ, Hebert JB, Arepally 
A, et al. Pelvic congestion syndrome (pelvic venous incompetence): 
impact of ovarian and internal iliac vein embolotherapy on menstrual 
cycle and chronic pelvic pain. J Vasc Interv Radiol 2002;13:171-8. PMID: 
11830623

48. Maleux G, Stockx L, Wilms G, Marchal G. Ovarian vein embolization for 
the treatment of pelvic congestion syndrome: long-term technical and 
clinical results. J Vasc Interv Radiol 2000;11:859-64. PMID: 10928522

49. Cordts PR, Eclavea A, Buckley PJ, DeMaioribus CA, Cockerill ML, Yeager 
TD. Pelvic congestion syndrome: early clinical results after transcatheter 
ovarian vein embolization. J Vasc Surg 1998;28:862-8. PMID: 9808854

50. Tarazov PG, Prozorovskij KV, Ryzhkov VK. Pelvic pain syndrome caused 
by ovarian varices. Treatment by transcatheter embolization. Acta Radiol 
1997;38:1023-5. PMID: 9394662

51. Capasso P, Simons C, Trotteur G, Dondelinger RF, Henroteaux D, Gaspard 
U. Treatment of symptomatic pelvic varices by ovarian vein embolization. 
Cardiovasc  Intervent Radiol 1997;20:107-11. PMID: 9030500

52. Levels of Evidence and Grades of Recommendations - Oxford Centre for 
Evidence Based Medicine. Disponível em URL: http://cebm.jr2.ox.ac.uk/
docs/old_levels.htm



524REV ASSOC MED BRAS 2019; 65(4):524-529

GUIDELINES IN FOCUS

Decompensated congestive heart failure - 
treatment with levosimendan

Participants:
 Renata Ferreira Buzzini1 

Antonio Silvinato1 

Idevaldo Floriano1 

Wanderley Marques Bernardo1 

Glauber Romeiro de Almeida1

Contact: asilvinato@hotmail.com

Final version: January 5th. 2019

1. Brazilian Medical Association

http://dx.doi.org/10.1590/1806-9282.65.4.524

INTRODUCTION

Levosimendan has been extensively evaluated 
for the treatment of acute heart failure (AHF) and in 
various other clinical situations characterized by im-
paired cardiac performance, including heart surgery 
and sepsis.1 Among the drugs generally classified as 
inotropic, levosimendan was the agent most widely 
researched over the past 20 years.2 It is a drug that 
belongs to the class of calcium sensitizers and has 
been commercially available in Brazil since 2002. 
Through sensitizing action of troponin C to calcium, 
levosimendan has the potential to improve the cardi-
ac contractility during systole without harming the 
relaxation during the diastole. It could also have a va-
sodilating action, which would result in a significant, 
dose-dependent, improvement of cardiac output (CO) 
without increasing myocardial oxygen demand. Oth-
er hemodynamic effects of the drug on heart fail-
ure include increased systolic volume and reduced 
pulmonary wedge pressure (PWP) and pulmonary 
arterial pressure.3-5 These effects are observed im-

mediately after the beginning of the continued intra-
venous therapy (I.V.)  for 24 hs with levosimendan 
and persist (up to ≈ 10 days) after the interruption of 
perfusion, through the action of the long-acting ac-
tive metabolite OR-1896.3-6  

OBJECTIVE

This review aims to assess the impact of the use 
of levosimendan on the total mortality outcome in 
patients with dilated cardiomyopathy and ejection 
fraction lower than 30% as a method of treatment in 
comparison with dobutamine. 

METHOD

The method used followed the steps of a system-
atic review of the literature available to answer the 
clinical question: What is the impact on the outcome 
of total mortality of levosimendan in the treatment of 

The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order 
to standardize producers to assist the reasoning and decision-making of doctors.
The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be 
adopted, depending on the conditions and the clinical status of each patient.
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patients with dilated cardiomyopathy and an ejection 
fraction < 30% (heart failure post-intervention or not) 
when compared to dobutamine?

The question was structured as follows:  Patients 
- Dilated cardiomyopathy and an ejection fraction < 
30% (heart failure post-intervention or not); interven-
tion - I.V. levosimendan; Comparison - dobutamine; 
Outcomes - Death due to all causes. The search 
strategies used were: (SIMENDAN OR LEVOSIMEN-
DAN OR DEXTROSIMENDAN) AND DOBUTAMIN* 
AND (RANDOM* OR SYSTEMATIC[SB]) (MEDLINE / 
PubMed) and (SIMENDAN OR LEVOSIMENDAN OR 
DEXTROSIMENDAN) AND DOBUTAMIN (CENTRAL 
/ Cochrane). 

All evidence retrieved was evaluated with regards 
to their risk of biases. For RCTs, we considered: if 
the question was focal, the randomization appropri-
ate, the allocation blind, double-blind, losses (>20%), 
prognostic characteristics, outcomes (time, adequa-
cy, measurement), analysis per intention to treat 
(ITT), sample size calculation, JADAD scale.7 After 
the search for evidence, 120 papers were retrieved, 
which then had their title and/or summary individ-
ually accessed, and of which 28 were selected for 
evaluation of the full texts. Finally, after evaluating 
the eligibility criteria, 7 studies were included. The 

TABLE 1. CHARACTERISTICS OF THE STUDIES INCLUDED 

Study and year Patients and number 
(N)

Intervention
(N)

Comparison
(N)

Outcomes Follow-up 
time

Adamopoulos S, et 
al.9 2006

L. ventricular dysfunction
EF < 30% (46)

Levosimendan
6 microg/kg attack
0.1 microg/kg/min continuously for 
24h (23)

Dobutamine
5microg/kg/min 24h 
(23)

Death 4 months

Alvarez J, et al.10 
2006

PO of heart surgery with 
low cardiac output (50)

Levosimendan
12 microg/kg attack
0.2 microg/kg/min continuously for 
24h (25)

Dobutamine
7.5microg/kg/min 24h 
(25)

Death 24h

Bonios MJ, et al.11 
2012

Chronic heart failure EF < 
30 resistant to the stan-
dard treatment NYHA 
4 (42)

Levosimendan
0.2 microg/kg/min
weekly / 6 months (21)

Dobutamine
10 microg/kg/min
weekly / 6 months (21)

Death 6 months

Domingues-Ro-
driguez A, et al.12 
2008

Cardiogenic shock (AMI) 
after percutaneous inter-
vention. EF < 30 (22)

Levosimendan – 24 microg/kg 
attack – 0.1 microg/kg/min contin-
uously for 24h (11)

Dobutamine
5microg/kg/min 24h 
(11)

Death 24h

Follath F, et al.13 
2002

Heart failure EF < 35 
(203)

Levosimendan – 24 microg/kg 
attack – 0.1 microg/kg/min contin-
uously for 24h (100)

Dobutamine
5microg/kg/min 24h 
(103) 

Death 24h, 31d, 180d

Levin RL, et al.14 
2008

PO of revasc. Syndr. Low 
Cardiac Output (137)

Levosimendan
10 microg/kg attack
0.1 microg/kg/min continuously for 
24h (69)

Dobutamine
5microg/kg/min 24h
(68)

Death 30 days

Mebazaa A, et al.15 
2007

Acute heart failure
EF < 30

Levosimendan
12 microg/kg attack
0.1 microg/kg/min continuously for 
50min
0.2 microg/kg/min 23h (664)

Dobutamine
5microg/kg/min 24h
(663)

Death 31 d; 180 d

NYHA = New York Heart Association functional class; EF = ejection fraction; AMI = acute myocardial infarction; PO = postoperative.

studies included9-15 were described in relation to the 
characteristics of their patients, intervention, com-
parison and outcome considered (death) to express 
benefit or harm. The outcome expressed in absolute 
numbers, absolute risks [absolute risk of the inter-
vention (AR) and absolute risk in comparison (ARC), 
with differences in risk [reduction (ARR) or increase 
(ARI) of absolute risk], a confidence interval of 95% 
(95% CI) and number needed to treat (NNT) or to 
harm (NNH). When there was the presence of the 
outcome (death) shared by the studies included, the 
results were expressed through a meta-analysis of 
data extracted from the selected trials analyzed   us-
ing the Cochrane software (RevMan 5.3). 

RESULTS

In Table 1, the studies included are described, 
from which the data were extracted to calculate the 
meta-analysis (Table 2). The exclusion criteria are 
available in Figure 1. The studies excluded and the 
reasons therefor are available in ANNEXES (Table 4). 

All evidence retrieved was evaluated according to 
their risk of biases (Table 3). The individual and glob-
al strength of the evidence is expressed in the Syn-
thesis of the Results (Table 5 - ANNEXES)
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TABLE 2. RESULTS FOR THE DEATH OUTCOME OF THE SELECTED STUDIES

Study and year Levosimendan Dobutamine

Number of deaths Total of patients Number of deaths Total of patients
Adamopoulos S, et 
al.9 2006

2 (120d) 23 5 (120d) 23

Alvarez J, et al.10 
2006

1 (24h) 25 1 (24h) 25

Bonios MJ, et al.11 
2012

4 (180d) 21 8 (180d) 21

Domingues-Ro-
driguez A, et al.12 
2008

0 (24h) 11 0 (24h) 11

Follath F, et al.13 
2002

0 (24h); 8 (31d); 
27 (6m)

103 3 (24h); 17 (31d); 
38 (6m)

100

Levin RL, et al.14 
2008

0 (24h); 6 (30d) 69 0 (24h); 17 (30d) 68

Mebazaa A, et al.15 
2007

79 (31d) 173 (6m) 664 91 (31d) 185 (6m) 663

TABLE 3. DESCRIPTION OF THE BIASES OF THE STUDIES 

Study and year Random Blinded 
alloca-
tion

Dou-
ble-blind

Losses Prognostic 
characteristics

Outcomes Analysis 
by ITT

Sample size 
calculation

JADAD

Adamopoulos S 
2006 1

Alvarez J 2006
2

Bonios MJ 2012
1

Domingues-Ro-
driguez A 2008 1

Follath F 2002
3

Levin RL 2008
2

Mebazaa A 2007
5

AIT = analysis by intention to treat

        absence of biases                  presence of biases                 no information
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META-ANALYSIS

Seven RCTs reported the number of deaths in 
various moments comparing levosimendan versus 
dobutamine. These studies provided sufficient data 
for a meta-analysis, considering the results (number 
of deaths) in these various points or intervals of time 
of follow-up: 1. Mortality at 24 hours (Figure 2); 2. 
Mortality at 30 days (Figure 3) and 3. Mortality be-
tween 120 and 180 days (Figure 4)

Four of the primary trials analyzed death at 24 
hours as their outcome. The incidence of death was 
0.5% (1 in 208 patients) in the levosimendan group 
and 2% in the dobutamine group (4 in 204 patients).  
Levosimendan did not reduce the absolute risk of 
death at 24 hours; there was no statistical signifi-
cance (ARR1.5%; 95% CI -0.6% to 3.6%;     p = 0.28; I2 = 
0%, NNT = NS), Figure 2.    

FIGURE 2. MORTALITY AT 24 HOURS

Three of the primary trials analyzed death at 30 
days as their outcome. Levosimendan reduced the 
risk of death (ARR) in comparison with dobutamine 
with values ranging between 2% and 16% and an over-
all reduction of risk equal to 8%; however, there was 
no statistical significance (95% CI -0.01 to 0.16; p = 
0.07; I2 = 70%), Figure 3. 

Four of the primary trials analyzed death be-
tween 120 and 180 days as their outcome. The inci-
dence of death was 25.4% (206 in 811 patients) in the 
levosimendan group and 29.2% in the dobutamine 
group (236 in 807 patients).  Levosimendan did not 
reduce the absolute risk of death between 120 and 
180 days; there was no statistical significance (ARR 
3.8%; 95% CI - 0.5% to 8.1%; p = 0.08; I2 = 28%, NNT 
= NS), Figure 2.

FIGURE 3. MORTALITY AT 30 DAYS

FIGURE 4. MORTALITY BETWEEN 120 AND 180 DAYS
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QUALITY OF EVIDENCE (GRADE) PER 
OUTCOME - TABLE 4 (ANNEXES)

• Death, 24-hour follow-up (Figure 2) = MODER-
ATE

• Death, 30-day follow-up (Figure 3) = LOW
• Death, 120/180-day follow-up (Figure 4) = LOW

RECOMMENDATION

In patients with dilated cardiomyopathy and 
ejection fraction < 30% (heart failure post-interven-
tion or not), levosimendan does not reduce the risk 
of death. STRENGTH OF EVIDENCE MODERATE/
LOW

ANNEXES

TABLE 4. STUDIES EXCLUDED AND REASON
Study and year Reason for exclusion

1- Schumann J 2018 Systematic review

2- Shang G 2017 Systematic review

3- Kandasamy A 2017 Does not answer PICO

4- Ishihara S 2016 Systematic review

5- Kivikko M 2016 Subgroup analysis of a study included

6- Gong B 2015 Systematic review

7- Yi GY 2015 Systematic review

8- Chivite D 2014 Narrative review

9- Alvarez J 2013 Intermediary outcome

10- Huang X 2013 Systematic review

11- Yontar OC 2010 Intermediary outcome

12- Bergh CH 2010 Subgroup analysis

13- Duman D 2009 Intermediary outcome

14- Duygu H 2009 Intermediary outcome

15- Yilmaz MB 2009 Intermediary outcome

16- Duygu H 2008 (a) Intermediary outcome

17- De Hert SG 2008 Oral formulation

18- Samimi-Fard S 2007 Does not answer PICO

19- Duygu H 2008 (c) Intermediary outcome

20- GarcÃa-GonzÃ¡lez MJ 2006 Intermediary outcome

21- Cleland JG 2003 Economical evaluation
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TABLE 5. QUALITY OF EVIDENCE (GRADE)

Certainty assessment # of patients Effect Certain-
ty

Impor-
tance# of 

studies
Design 
of the 
study

Risk of 
bias

Incon-
sistency

Indirect 
evi-
dence

Impre-
cision

Other 
consid-
erations

Levosi-
mendan

Dobu-
tamine

Relative 
(95% 
CI)

Abso-
lute 
(95% 
CI)

Mortality at 24 hours (assessed with: Number of deaths in 24 hours)
4 ran-

domized 
clinical 
trials 

severe a not 
severe  

not 
severe 

not 
severe b

None 1/208 
(0.5%) 

4/204 
(2.0%) 

RR 3.05 
(0.49 to 
18.90) 

40 more 
per 
1,000 
(from 
minus 
10 to 351 
more) 

 
   

MOD-
ERATE 

IM-
PORT-
ANT 

Mortality at 30 days (assessed with: Number of deaths up to 30 days)
3 ran-

domized 
clinical 
trials 

not 
severe 

severe c not 
severe 

severe d None 93/836 
(11.1%) 

125/831 
(15.0%) 

RR 1.74 
(0.94 to 
3.19) 

111 more 
per 
1,000 
(from 
minus 9 
to 329 
more) 

 
   

LOW 

IM-
PORT-
ANT 

Mortality between 120 and 180 days (follow-up: variation 120 days to 180 days; assessed with: Number of deaths in this period)
4 ran-

domized 
clinical 
trials 

severe e not 
severe 

not 
severe 

severe f None 206/811 
(25.4%) 

236/807 
(29.2%) 

RR 1.15 
(0.98 to 
1.35) 

44 more 
per 
1,000 
(from 
minus 
6 to 102 
more) 

 
   

LOW 

IM-
PORT-
ANT 

CI: Confidence interval; RR: Risk ratio  – Explanations: a. 50% with randomization inadequate or not described; only one with blinded allocation, 3 studies without blinding; only 
with sample size calculation; b. The overall result does not exclude the benefit or harm; c. Test for inconsistency I2 equal to 70%; small overlap of confidence intervals; d. The result 
does not exclude great harm or benefit; e. 2 studies with JADAD = 1 and 2 studies with JADAD >= 3; f. The result does not exclude great harm or benefit 
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INTRODUCTION

Pharmacotherapy for psoriasis includes conven-
tional systemic drugs and biological immunomodula-
tors. Conventional systemic drugs are considered the 
first-line treatment for moderate to severe psoriasis, 
including methotrexate (MTX), cyclosporine, reti-
noid, and phototherapy. The first systemic therapy 
used was MTX, which was approved by the US Food 
and Drug Administration (FDA) for the treatment of 
psoriasis in 19711.

METHODOLOGY

A systematic review of the literature was per-
formed, with the descriptors in accordance with 
PICO, with P corresponding to patients with moder-
ate to severe plaque psoriasis, I to intervention with 
methotrexate (MTX), cyclosporine, retinoid, and pso-
ralen -ultraviolet therapy, and O to the outcome of 
effectiveness and safety. A search was conducted in 
the Medline-PubMed database to answer the clinical 

questions. The criteria for exclusion were non-ran-
domized studies, weak strength of evidence, studies 
not related to PICO, articles in languages other than 
Portuguese, English or Spanish, articles with no full 
text available. The search strategies defined for each 
clinical question were: 

• Psoriasis AND (methotrexate OR MTX) AND 
random*

• Psoriasis AND (acitretin OR neotigason) AND 
random*

• Psoriasis AND (ciclosporin OR ciclosporine OR 
cyclosporine OR sandimmun OR CsA OR CyA)

• Psoriasis AND (methotrexate OR MTX OR ac-
itretin OR neotigason OR ciclosporin OR ciclospo-
rine OR cyclosporine OR sandimmun OR CsA OR 
CyA) AND (etanercept OR TNFR-Fc fusion protein 
OR Enbrel OR Receptors, Tumor Necrosis Factor 
OR infliximab OR monoclonal antibody OR mono-
clonal antibodies OR Remicade OR MAb cA2 OR 
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adalimumab OR Humira OR ustekinumab OR Ste-
lara OR immunobiological therapy) AND random*

The evidence retrieved was selected from the crit-
ical assessment using discriminative instruments 
(scores): JADAD and GRADE for randomized clinical 
trials and New Castle Ottawa scale for observational 
studies.

RESULTS
What is the effectiveness and what are 
the risks of methotrexate in the systemic 
treatment of psoriasis?

Patients (>18 years (N=120) with a diagnosis of 
chronic plaque psoriasis for at least 6 months received 
methotrexate, subcutaneously, (17.5mg 1x week) or 
placebo injections over the first 16 weeks of the study 
(phase 1). When PASI was not reduced by 50% after 8 
weeks, the patients started receiving 22.5 mg meth-
otrexate per week or a placebo. Between weeks 16 
and 52 (phase 2), the patients who started out with 
methotrexate remained with the same dose. Unless 
they were receiving 17.5mg and in week 24 did not 
reach PASI 75, in which case the dose was increased 
to 22.5 mg. Patients who had received 22.5mg and 
whose PASI 50 was not reached in week 24 were ex-
cluded from continuing with the treatment. In week 
16, a PASI 75 response had been obtained in 37 (41%) 
patients of the methotrexate group compared with 
three (10%) patients in the placebo group (RR 3 · 93, 
95% CI 1: 31-11, 81; p = 0.0026). The dose increase 
to 22.5 mg/week in week 8 occurred in 28 (31%) pa-
tients of the methotrexate group. A total of 25 (27%) 
patients of those who received methotrexate had a 
sPGA score of “without injury” (0) or “almost without 
injury” (1) at 16 weeks compared to two (7%) patients 
who received the placebo; 16 (18%) versus no patient, 
respectively, presented a PASI90 response. Of the 22 
patients who initially received the placebo, five (23%) 
had their dose increased to 22.5 mg/week at week 
24. Five (55%) patients receiving methotrexate (meth-
otrexate group) had their doses increased to 22.5 mg/
week in week 24. The response rates increased with 
the continued treatment with methotrexate, at week 
52. A PASI 90 response was observed in almost 28% 
of the patients of both methotrexate-methotrexate 
and methotrexate-placebo methotrexate groups, and 
a sPGA score of 0 or 1 was found in almost 40% of the 
patients in both groups2(A). 

Participants older than 18 years, with moder-

ate to severe psoriasis, with impairment of at least 
10% of the body surface area (BSA) and PASI score 
≥ 10 were randomized into 3 groups: 108 patients 
received adalimumab (ADA), subcutaneous, 80mg 
at week 0, followed by 40 mg per week for the next 
15 weeks; and 110 patients received methotrexate 
(MTX), orally, 7.5 to 25 mg per week for 16 weeks. 
The comparison was made with 53 patients with the 
use of placebo. After 16 weeks of follow-up, 79.6% of 
the patients treated with adalimumab achieved PASI 
75, compared with 35.5% of the patients treated with 
methotrexate (p<0.001 vs. adalimumab) and 18.9% 
for the group treated with the placebo (p<0.001 vs. 
adalimumab – NNT=2 and p<0.05 vs methotrexate 
– NNT=6). There was a statistically significant im-
provement in the full recovery of lesions (PASI 100) 
in patients treated with ADA (16.7%) compared to pa-
tients treated with methotrexate (7.3%) or the place-
bo (1.9%). As to adverse events, 73.8% of the patients 
of the ADA group, 81.8% of the MTX group, and 79.2% 
of the placebo group had at least one adverse effect. 
However, there was no statistically significant differ-
ence between the groups for infections, moderate to 
severe adverse events, and adverse events related to 
the drugs. Adverse events that led to the interruption 
of the study were more frequent in the methotrex-
ate group, mainly because of events related to liver 
dysfunction. There were no reports of tuberculosis 
or deaths during the study1.3(A).

Patients with plaque psoriasis with the involve-
ment of over 20% of body surface area were evalu-
ated and randomized for the use of methotrexate 
(n=20) and treatment with traditional Chinese Med-
icine (TCM) (n=21). MTX was initially administered 
at a dose of 2.5 to 5mg. If the laboratory param-
eters remained normal after a week, the dose was 
increased to 10 mg per week, followed by further 
increases of 2.5 mg per week (not exceeding 30mg/
week). There was a significant difference in PASI in 
relation to change of the baseline at 6 months in the 
two intervention groups, with a 73.9% improvement 
of the methotrexate group, 15.1% of the MTC group, 
and 32% in the placebo group. The difference be-
tween the MTX and placebo groups was significant 
at 2, 4, and 6 months of evaluation (p<0.01, p<0.001, 
and p<0.01, respectively, NNT = 3 at the 6th month), 
with no significant difference between TCM and the 
placebo group. The methotrexate group also showed 
significant improvement in the Physician Global As-
sessment (PGA) and in the Psoriasis Disability Index 
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(PDI). Adverse effects were reported in 65% of MTX 
patients, 48% of TCM patients, and 30% of the pla-
cebo group. Nausea, vomiting and increased hepatic 
enzymes were the signs and symptoms most often 
reported in the MTX group 4(A).

RECOMMENDATIONS

The treatment for moderate to severe psoriasis 
with methotrexate showed a significant reduction of 
PASI in relation to the baseline at 2, 4, and 6 months 
of evaluation when compared to the placebo, with 
the number needed to treat ranging from 3 to 6 pa-
tients. The most frequent adverse effects were nau-
sea, vomiting, and altered hepatic enzymes.

What is the effectiveness and what are the 
risks of acitretin in the systemic treatment of 
psoriasis?
Authors have evaluated patients with chronic 

plaque psoriasis involving > 10% of the body surface 
area (serious illness) divided into three groups of 
treatment with acitretin: 25 mg, 35 mg, or 50 mg 
per day. The treatment protocol was continued un-
til the patient reached PASI 75 or for 12 weeks. Pa-
tients who reached PASI 75 before 12 weeks were 
followed-up until the end of the study. In the event 
of a severe worsening of the condition (an increase 
of over 50% of the PASI Score) after the beginning 
of the acitretin treatment, patients were removed 
from the study. Clinical improvement was observed 
in all groups on the PASI score from week 0 to week 
12. There was a reduction in the overall average of 
the initial PASI score from 10.8 to 4.0 at week 12. 
The percentage decline in average scores of PASI 
from week 0 to week 12 was 54%, 76%, and 54% 
in the 25mg, 35mg, and 50mg groups of acitretin/
day, respectively. The reduction in the scores of 
the 35mg\day group was statistically significant 
(P<0.05). A PASI 75 was obtained in 47%, 69%, and 
53% of the patients of the acitretin 25, 35, and 50 
mg/day groups, respectively. The majority of the 
adverse events were mucocutaneous mild to mod-
erate, and dose-dependent5(A).

In another study, patients with plaque psoriasis 
affecting 10-70% of body surface area were random-
ized to the following doses of acitretin: 8 patients 
receiving 10mg to 25mg per day, or 16 patients 
receiving 50mg to 75mg per day. Patients who re-
ceived acitretin in doses of 50 to 75mg a day showed 

significant improvement (p<0.05). Adverse effects 
occurred more in patients who received a dose of 
acitretin of 25mg/day or more, but they were gen-
erally mild, and there was no need to interrupt the 
treatment6(A). 

RECOMMENDATIONS

The use of acitretin at a dose of 35 to 75mg a day, 
in patients with plaque psoriasis, moderate to severe, 
showed significant improvement of psoriatic lesions. 
The most frequent adverse effects are: cheilitis, peel-
ing of palmoplantar regions, and alopecia, but did not 
result in the interruption of the treatment during the 
period of 12 weeks.

What is the effectiveness and what are 
the risks of cyclosporine in the systemic 
treatment of psoriasis?
Patients with moderate to severe plaque psoria-

sis, in remission after treatment with continued cy-
closporine (CsA) for 8 to 16 weeks, were evaluated; 
162 received 5mg/kg/day CsA orally for 2 consecutive 
days at the weekend and 81 received a placebo, on the 
same dose regimen. There was no statistically signif-
icant difference in clinical success rates at 24 weeks 
between the comparison groups (66.9% for the CSA 
group and 53.2% for the placebo group, p = 0.072). 
The time until the first relapse was significantly 
higher in the group using CsA (p = 0.023). CsA was 
well tolerated, with no differences regarding renal 
function and arterial pressure between those who 
received CsA or the placebo7(A).

The study evaluated patients with severe plaque 
psoriasis with PASI ≥ 18, resistant to topical treat-
ment, with 2 weeks without systemic treatment and 
1 week without topical treatment. The parameter 
used for effectiveness was the improvement of the 
PASI score by 75 % or obtaining the absolute value of 
PASI ≤ 8.  The mean reduction of the PASI score at 
the end of the induction phase was 69% in the CsA 
2.5mg/kg/day group and 89% in the CsA 5mg/kg/day 
group (p=0.0001, NNT=5). Eighty-six percent of the 
patients reported some adverse effect during the pe-
riod of treatment (for up to 21 months), most of them 
mild to moderate. The most frequent events were hy-
pertension, hirsutism/hypertrichosis, headache, par-
esthesia, nausea, abdominal discomfort, influenza 
symptoms, fatigue, tremors, edema, and renal dys-
function. The serious adverse events reported were 
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the development of malignant diseases in 8 patients, 
namely 4 cases of skin cancer, and 2 patients with 
myocardial infarction8(A).

A group of patients with plaque psoriasis, with 
PASI of at least 15, received cyclosporine at 1.25mg/
kg/day initially, with an increase to 2.5 mg/kg/day or 
5mg/kg/day when there is no 10% reduction of the 
PASI after 2 weeks or of 30% after 6 weeks. Anoth-
er group for comparison received cyclosporine at 
2.5mg/kg/day, which was increased to 5mg/kg/day 
when there was no 10% reduction of the PASI after 
2 weeks or of 30% after 6 weeks. By the end of the 
treatment, after 12 weeks, 18% of patients with an 
initial dose of 1.25 mg/kg/day and 56% of patients 
with an initial dosage of 2.5mg/kg/day showed a PASI 
response ³75. The most frequent adverse effects were 
gastrointestinal changes, common cold, and viral in-
fection9(B).

RECOMMENDATIONS

The treatment for moderate to severe plaque pso-
riasis is more effective the higher the dose, and the 
dose of 5mg/kg/day had best responses. The most 
relevant severe adverse effects reported in long-term 
treatments (21 months) were malignant diseases and 
hypertension. For patients who have an adequate 
therapeutic response in up to 16 weeks, the main-
tenance treatment with cyclosporin administered 
during the weekends demonstrated to prolong, safe-
ly and effectively, the support of the therapeutic re-
sponse.

Is there a difference in effectiveness and risk 
when comparing the treatment of psoriasis using 
drugs from the classic scheme (methotrexate, acitre-
tin, and cyclosporine) and immunobiologics?

A study was conducted with moderate to severe 
psoriasis patients, with impairment of at least 10% 
of the body surface area (BSA) and PASI score ≥ 10. 
All patients had had plaque psoriasis for at least 1 
year, and their lesions had been stable for at least 
2 months. The period without other treatments 
was of 2 weeks for topical treatment and photo-
therapy, and 12 weeks for biological treatment. The 
patients were randomized into 3 groups: 108 pa-
tients received adalimumab (ADA), subcutaneous, 
80mg at week 0, followed by 40 mg per week for 
the next 15 weeks; and 110 patients received meth-
otrexate (MTX), orally, 7.5 to 25 mg per week for 
16 weeks. The comparison was made with 53 pa-

tients with the use of placebo. After 16 weeks of 
follow-up, 79.6% of the patients treated with adali-
mumab achieved PASI 75, compared with 35.5% of 
the patients treated with methotrexate (p<0.001 vs. 
adalimumab NNT=3) and 18.9% for the group treat-
ed with the placebo (p<0.001 vs. adalimumab and 
p<0.05 vs. methotrexate). There was a statistically 
significant improvement in the full recovery of le-
sions (PASI 100) in patients treated with ADA (16.7%) 
compared to patients treated with methotrexate 
(7.3%) or the placebo (1.9%). As to adverse events, 
73.8% of the patients of the ADA group, 81.8% of the 
MTX group, and 79.2% of the placebo group had at 
least one adverse effect. However, there was no sta-
tistically significant difference between the groups 
for infections, moderate to severe adverse events, 
and adverse events related to the drugs. Adverse 
events that led to the interruption of the study were 
more frequent in the methotrexate group, mainly 
because of events related to hepatic changes. There 
were no reports of tuberculosis or deaths during the 
study 1,3,11,12(A).

Authors selected 868 patients aged from 18 to 75 
years, with a diagnosis of moderate to severe plaque 
psoriasis, with the involvement of more than 10% of 
body surface area and PASI ≥12. Of these, 653 pa-
tients received infliximab 5mg/kg at weeks 0, 2, 6, 14, 
and 22; and 215 patients received MTX 15mg weekly, 
with an increase in dose to 20mg weekly at the 6th 
week of treatment when the response of the PASI was 
lower than 25%. The improvement was significantly 
higher in patients treated with infliximab (78% vs. 
42%, p<0.001, NNT = 3). The difference between the 
groups regarding the PASI 75 response was observed 
from the second week of treatment. The proportion 
of patients who achieved PASI 90 was significant-
ly higher (p<0.001) in patients from the infliximab 
group. Serious adverse events were reported more 
often in the infliximab group, and the most severe 
were serious infections (tuberculosis, opportunistic 
infections such as pneumocystis pneumonia, listeri-
osis, atypical mycobacterial diseases, histoplasmo-
sis, salmonellosis, and serious viral infections) and 
infusion-related reactions12(A).

Sixty patients were included in a study; of these, 
30 received etanercept 50mg, twice a week and 30 
others received acitretin 0.4mg/kg/day. A total of 
56.7% of the patients of the etanercept group and 
26.7% of the acitretin group (p<0.005, NNT=4) had a 
response of PASI75 13(A).
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RECOMMENDATIONS

Adalimumab is more effective and well tolerated 
in the treatment of moderate to severe plaque psori-
asis when compared with the use of methotrexate. 
The use of infliximab is more effective but brings a 
higher risk of severe infections and infusion reac-
tions. The use of etanercept is also more effective 

than acitretin. Thus, immunobiologics are more ef-
fective in the treatment of moderate to severe plaque 
psoriasis when compared with classic treatments. 
Immunobiologics, with the exception of infliximab, 
have proven to be safer and better tolerated when 
compared with the conventional therapies for the 
treatment of moderate to severe plaque psoriasis. 

REFERENCES
1. Saurat JH, Stingl G, Dubertret L, Papp K, Langley RG, Ortonne JP, Un-

nebrink K, Kaul M, Camez A; CHAMPION Study Investigators. Efficacy 
and safety results from the randomized controlled comparative study 
of adalimumab vs. methotrexate vs. placebo in patients with psoriasis 
(CHAMPION). Br J Dermatol. 2008 Mar;158(3):558-66. PubMed PMID: 
18047523.

2. Warren Richard B, Ulrich Mrowietz, Ralph von Kiedrowski, Johannes 
Niesmann, Dagmar Wilsmann-Theis, Kamran Ghoreschi, Ina Zschocke, 
Thomas M Falk, Norbert Bl√∂dorn-Schlicht, Kristian Reich. An intensified 
dosing schedule of subcutaneous methotrexate in patients with moderate 
to severe plaque-type psoriasis (METOP): a 52 week, multicentre, ran-
domised, double-blind, placebo-controlled, phase 3 trial. Lancet. 2017 Feb 
4;389(10068):528-537. PubMed: PMID: 28012564

3. Reich K, Signorovitch J, Ramakrishnan K, Yu AP, Wu EQ, Gupta SR, 
Bao Y, Mulani PM. Benefit-risk analysis of adalimumab versus meth-
otrexate and placebo in the treatment of moderate to severe psoria-
sis: comparison of adverse event-free response days in the CHAM-
PION trial. J Am Acad Dermatol. 2010 Dec;63(6):1011-8. PubMed 
PMID: 20933301.

4. Ho SG, Yeung CK, Chan HH. Methotrexate versus traditional Chinese 
medicine in psoriasis: a randomized, placebo-controlled trial to determine 
efficacy, safety and quality of life. Clin Exp Dermatol. 2010 Oct;35(7):717-
22. PubMed PMID: 19925489.

5. Dogra S, Jain A, Kanwar AJ. Efficacy and safety of acitretin in three fixed 
doses of 25, 35 and 50 mg in adult patients with severe plaque type pso-
riasis: a randomized, double blind, parallel group, dose ranging study. J 
Eur Acad Dermatol Venereol. 2013 Mar;27(3):e305-11.Pubmed  PMID: 
22816881

6. Gupta AK, Goldfarb MT, Ellis CN, Voorhees JJ. Side-effect profile of ac-
itretin therapy in psoriasis. J Am Acad Dermatol. 1989 Jun;20(6):1088-93. 
PubMed PMID: 2526824.

7. Colombo D, Cassano N, Altomare G, Giannetti A, Vena GA. Psoriasis 
relapse evaluation with week-end cyclosporine A treatment: results of a 
randomized, double-blind, multicenter study. Int J Immunopathol Phar-
macol. 2010 Oct-Dec;23(4):1143-52. PubMed PMID: 21244763.

8. Laburte C, Grossman R, Abi-Rached J, Abeywickrama KH, Dubertret L. 
Efficacy and safety of oral cyclosporin A (CyA; Sandimmun) for long-

term treatment of chronic severe plaque psoriasis. Br J Dermatol. 1994 
Mar;130(3):366-75. PubMed PMID: 8148280. 

9. Christophers E, Mrowietz U, Henneicke HH, F√§rber L, Welzel D. Cyc-
losporine in psoriasis: a multicenter dose-finding study in severe plaque 
psoriasis. The German Multicenter Study. J Am Acad Dermatol. 1992 
Jan;26(1):86-90. PubMed PMID: 1732342.

10. Revicki D, Willian MK, Saurat JH, Papp KA, Ortonne JP, Sexton C, Camez 
A. Impact of adalimumab treatment on health-related quality of life and 
other patient-reported outcomes: results from a 16-week randomized 
controlled trial in patients with moderate to severe plaque psoriasis. Br J 
Dermatol. 2008 Mar;158(3):549-57. Epub 2007 Nov 28. PubMed PMID: 
18047521.

11. Navarini AA, Poulin Y, Menter A, Gu Y, Teixeira HD. Analysis of body 
regions and components of PASI scores during adalimumab or metho-
trexate treatment for patients with moderate-to-severe psoriasis. J Drugs 
Dermatol. 2014 May;13(5):554-62.

12. Barker J, Hoffmann M, Wozel G, Ortonne JP, Zheng H, van Hoogstraten 
H, Reich K. Efficacy and safety of infliximab vs. methotrexate in patients 
with moderate-to-severe plaque psoriasis: results of an open-label, 
active-controlled, randomized trial (RESTORE1). Br J Dermatol. 2011 
Nov;165(5):1109-17. PubMed PMID: 21910713.

13. Caproni M, Antiga E, Melani L, Volpi W, Del Bianco E, Fabbri P. Serum 
levels of IL-17 and IL-22 are reduced by etanercept, but not by acitretin, 
in patients with psoriasis: a randomized-controlled trial. J Clin Immunol. 
2009 Mar;29(2):210-4. PubMed PMID: 18763027.

14. Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ, Gavaghan DJ, et 
al. Assessing the quality of reports of randomized clinical trials: is blinding 
necessary? Control Clin Trials 1996; 17:1-12.

15. Goldet G, Howick J. Understanding GRADE: an introduction. J Evid Based 
Med 2013; 6:50-4

16. Wells G, Shea B, O’Connell D, Robertson J, Peterson J, Welch V, et al. 
The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonran-
domised studies in meta-analyses. Disponível em: http://www.ohri.ca/
programs/clinical_epidemiology/oxford.asp.

17. Levels of Evidence and Grades of Recommendations - Oxford Centre for 
Evidence Based Medicine. Disponível em URL: http://cebm.jr2.ox.ac.uk/
docs/old_levels.htm.

http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp


535 REV ASSOC MED BRAS 2019; 65(4):535-540

GUIDELINES IN FOCUS

Interstitial cystitis - intravesical treatment

Participants:
Fernando Gonçalves de Almeida1

Nelson Sivonei da Silva Batezini1

Ricardo Santos Simões2  

Wanderley M Bernardo2

Contact: carloshenriquesb@yahoo.com.br

Final version: January 5th, 2018

1. Brazilian Society of Urology 
2. Brazilian Medical Association

http://dx.doi.org/10.1590/1806-9282.65.4.535

The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order 
to standardize producers to assist the reasoning and decision-making of doctors.
The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be 
adopted, depending on the conditions and the clinical status of each patient.

INTRODUCTION

Interstitial cystitis (IC), also known as Bladder 
Pain Syndrome (BPS) is a chronic disease of unknown 
etiology and progressive in nature characterized by 
the presence of pain and accompanied by irritating 
urinary symptoms in the absence of other identifi-
able causes1. Since it was first described by Skene in 
1887, who characterized it is an inflammatory pro-
cess that involves the entire or part of the bladder 
mucosa and can reach the muscle wall, studies on 
its etiology and physiopathology have not been suc-
cessful in elucidating its specific mechanism. Thus, 
the therapeutic approach is a complex subject that 
includes behavioral, pharmacological and even surgi-
cal interventions with the main objective of restoring 
the bladder function, preventing recurrence and im-
proving the quality of life2.

Among the pharmacological arsenal available is 
the intravesical treatment, in which the drugs are 
applied directly to the inner surface of the bladder 
mucosa; the main representatives of this strategy 
are the dimethyl sulfoxide (DMSO), hyaluronic acid 
(HA), resiniferatoxin, pentosan polysulfate sodium 
(PPS), lidocaine, chondroitin sulfate (CS), botulinum 

toxin type A (BoNTA), and Bacillus Calmette-Guérin 
(BCG). Intravesical instillation has the advantage of 
providing high concentrations of the drug directly to 
the vesical urothelium, with the rationale of recovery 
of the glycosaminoglycans layer, acting on the pro-
cess of inflammation and hypersensitivity. In addi-
tion, it minimizes systemic effects.

METHODOLOGY

The purpose of this guideline is to present the 
doctors, specialists and healthcare establishments 
with the main intravesical drug therapies employed 
for managing interstitial cystitis. In relation to the 
outcome, complaints of pain, frequency, urgency 
and bladder capacity were assessed. A systematic re-
view of the literature was performed, without period 
restriction, in the Medline database, retrieving 112 
papers, of which 15 were selected to respond to the 
clinical question: What are the primary intravesical 
drug therapies used in Brasil to manage interstitial 
cystitis? The search strategy used was: (interstitial 
cystitis, or Cystitides, Interstitial or INTERSTITIAL 
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Cystitides OR interstitial cystitis OR Painful Blad-
der Syndrome OR Chronic interstitial cystitis, OR 
Chronic Interstitial Cystitides or Cystitides, Chronic 
interstitial or INTERSTITIAL Cystitides, Chronic OR 
interstitial cystitis, Chronic OR Chronic interstitial 
cystitis) AND (Therapy/3,437[filter]). The selection 
of the studies and the evaluation of the titles and 
abstracts obtained from the search strategy in the 
databases consulted were independently and blind-
ly conducted, in total accordance with the inclusion 
and exclusion criteria. Finally, studies with potential 
relevance were separated. When the title and the 
summary were not enlightening, we sought for the 
full article. Only studies with texts available in its 
entirety were considered for critical evaluation. We 
included studies available in Portuguese, English, 
Spanish, French, or Italian. Through this search, we 
were able to obtain evidence that the treatment with 
DMSO, HA, PPS and botulinum toxin type A seem 
to be associated with the improvement of symptoms 
experienced by individuals with IC/BPS. The details 
of the methodology and the results of this guideline 
are set out in Annex I.

RESULTS

The results regarding the treatment of patients 
with interstitial cystitis using dimethyl sulfoxide, hy-
aluronic acid, resiniferatoxin, pentosan polysulfate 
sodium, lidocaine, chondroitin sulfate, botulinum 
toxin type A, and Bacillus Calmette-Guérin will be 
presented.

For individuals in which therapeutic failure was 
observed even after the introduction of non-pharma-
cological behavioral measures or of the oral-systemic 
treatment, the inclusion of agents locally instilled in 
the bladder mucosa is the next therapeutic resource. 
An important point to be considered is that the in-
troduction of pharmacological strategies must be 
conducted in parallel to the maintenance of behav-
ioral changes that include changes in lifestyle such 
as diet, exercise, and bladder training, in addition to 
pain control.

Dimethyl sulfoxide
DMSO is an organic chemical compound whose 

mechanism of action has not been fully established. 
Several pharmacological properties have been identi-
fied as a result of its ability to interact with nucleic 
acids, carbohydrates, lipids, and proteins. It has also 

been reported that DMSO may act in the release of 
nitric oxide from afferent neurons, a mechanism 
that could possibly be related to the desensitization 
of nociceptive pathways of the urinary tract. Thus, it 
could act in the inflammatory process, relaxing the 
detrusor and inhibiting the degranulation of mast 
cells3(B)4(D).

A clinical trial conducted by Perez-Marrero et 
al. randomized patients (n=33) with the diagnosis 
of interstitial cystitis to treatment with DMSO (50 
mL of DMSO at 50%) or placebo5(B). Subsequently, 
instillations were conducted every fortnight until a 
total number of four sessions was reached; then the 
results were analyzed5(B). This study found a signifi-
cant improvement of individuals treated with DMSO 
regarding complaints of pain and urgency, with im-
provement in bladder capacity; this was assessed 
both objectively (93% versus 35%, respectively) and 
subjectively (53% versus 18%, respectively)5(B). In 
corroboration to these findings, another clinical trial 
conducted by Peeker et al. found that patients with 
classical interstitial cystitis, when randomized for 
treatment with DMSO, compared to those who re-
ceived BCG, had improved levels of complaint of pain 
and urinary frequency6(B).

Hyaluronic Acid (HA)
AH is a non-sulfated glycosaminoglycan (GAG) of 

high molecular weight composed of repeated disac-
charide units of D-glucuronic acid and H-acetylglu-
cosamine. It is the most abundant GAG found on the 
extracellular matrix, and due to its molecular charac-
teristics, it can influence the process of cell prolifer-
ation, differentiation, and repair of tissues. In recent 
years, the reconstruction of the GAG layer has gained 
emphasis in the treatment of IC/BPS, since this layer 
could act as a protective barrier of the urothelium, 
with several series published on the topic7(D)8-11(C).

Riedl et al. prospectively studied the effectiveness 
of the HA in patients with a diagnosis of interstitial 
cystitis as first-line therapy12(B). The weekly instil-
lations of HA were administered until the patients 
showed significant improvement or complete inter-
ruption of symptoms. In this study, the assessment 
was based on a non-standardized questionnaire at-
tributing scores for symptoms through a Visual Ana-
log Scale (VAS). The impact on quality of life and will-
ingness to undergo a repetition of instillation were 
also checked.

Eighty-five percent of the patients reported im-
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provement of symptoms, 84% reported improvement 
in the quality of life, and 86% would repeat the treat-
ment if necessary12(B). Thirty-four percent had a re-
currence of symptoms and demanded additional in-
stillations12(B). The same group published long-term 
follow-up data of 48 patients of this cohort who were 
contacted in an average follow-up of five years13(B). 
Fifty percent (24/48) showed sustained improvement 
and did not require additional treatment13(B).

Similarly, a prospective study that randomized 
patients (n=60) with a diagnosis of interstitial cystitis 
to different treatment regimens with hyaluronic acid 
(weekly instillations of 40 mg of AH for four weeks 
and then monthly for 5 months or 12 instillations of 
40 mg of AH every two weeks), found that in both 
groups, the patients showed an improvement in the 
total score of ICSI (O’Leary-Sant Interstitial Cystitis 
Symptom Index)14(B).

Resiniferatoxin
Resiniferatoxin is a potent analog of capsaicin, 

an alkaloid derived from pepper that promotes the 
temporary depletion of substance P, which is a neu-
ropeptide regarded as one of the main responsible for 
the transmission of pain impulses through peripher-
al sensory nerve fibers of type C. This action could 
inhibit the transmission of impulses to the central 
nervous system, which in theory could alleviate the 
symptoms related to IC/BPS.

Although the clinical efficacy of resiniferatoxin 
has been demonstrated in small studies, these re-
sults were not confirmed in controlled studies with 
a placebo15-17(C). A randomized clinical trial designed 
to analyze the performance of a single intravesical 
dose of 50 mL resiniferatoxin at different concen-
trations (0.01; 0.05, and 0.10 µg) did not find, at the 
end of the 12th week of follow-up, an improvement in 
pain, urgency, frequency, or nocturia18(B).

Pentosan polysulfate sodium (PPS)
The mechanism of action of PPS is not fully un-

derstood, but it is believed that it helps in repairing 
the glycosaminoglycan layer that coats the vesical 
urothelium, reducing the permeability to potassi-
um ions, toxins, and bacteria to the bladder wall, 
therefore preventing the activation of mast cells and 
inflammatory reaction and the consequent symp-
tomatology19(C). Blade et al., in a randomized clinical 

trial, found that patients with a diagnosis of intersti-
tial cystitis treated with intravesical PPS (300 mg in 
50 mL of 0.9% SS twice a week for three months), 
presented a significant relief in symptoms compared 
to those who received a placebo20(B). Confirming 
these findings, another clinical trial, which random-
ized women with interstitial cystitis to combined 
treatment of oral and intravesical PPS or oral PPS and 
intravesical placebo, found, at the end of the 12-week 
follow-up, a reduction of 46% in ICSI scores (O’Leary-
Sant Interstitial Cystitis Symptom Index) for the first 
group over compared to 24% observed for those who 
received the placebo21(B). The health-related quality 
of life domains also showed a significant improve-
ment in the group treated with intravesical PPS21(B).

Lidocaine
Lidocaine is a topical anesthetic that when ap-

plied in the vesical urothelium is believed to prevent 
the transmission of painful impulses originated in 
the lower urinary tract associated with the symp-
toms of interstitial cystitis. One of the major stud-
ies that analyzed the performance of this drug was 
published in 2009 by Nickle et al.22(B). In this multi-
center study, 102 patients were randomized to treat-
ment with 10 mL of 200 mg alkalized lidocaine or 
placebo for five consecutive days22(B). After 29 days 
of instillation, they found that 30% of patients treated 
with lidocaine showed improvement in symptoms in 
comparison to only 9.6% of those who received the 
placebo22(B). However, after ten days, the symptoms 
returned to the levels identified at the beginning of 
the study22(B).

Chondroitin sulfate (CS)
Chondroitin sulfate (CS) is a sulfated GAG pres-

ent in the extracellular matrix of connective tissues. 
Theoretically, the instillation of this GAG could pro-
mote the recovery of the protective barrier of the 
urothelium. Thus, with the objective of analyzing the 
effectiveness of the instillation of chondroitin sulfate 
in the bladder of interstitial cystitis patients, Nickle 
et al., designed a multicenter clinical trial in which 
patients were randomized for treatment with CS 
(weekly Instillations for six weeks) or a placebo, and 
the outcomes were analyzed in the 12th week of fol-
low-up23(B). At the end of follow-up, they did not find 
any difference between the groups in the evaluation 
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using the Global Response Assessment (GRA) ques-
tionnaire23(B). Similar results were found in a subse-
quent publication by the same author24(B).

Botulinum toxin type A (BoNTA)
Botulinum Toxin is an exotoxin produced by Clos-

tridium Botulinum, a sporulating gram-positive anaer-
obic organism. It is to be noted that different serotypes 
produce different toxins. Botulinum toxin has a great 
influence on nerve cells, establishing a link with the 
neuronal membrane of the nerve terminal, at the level 
of the neuromuscular junction. Botulinum toxin type 
A acts on the peripheral cholinergic nerve terminal by 
inhibiting the release of acetylcholine, through the ac-
tion of metalloendoproteinases. In addition, it is able 
to inhibit the release of pre- and post-ganglionic neu-
rotransmitters of the cholinergic nerve terminal of the 
autonomous nervous system. Therefore, it entails a 
reversible but transient chemical denervation on the 
functioning of the motor plate. Thus, this toxin causes 
inactivity of the muscle, which in the specific case of 
the detrusor muscle, could benefit individuals with in-
terstitial cystitis25(C). 

Despite numerous published studies showing 
that intravesical injections of botulinum toxin A (100 
to 200 units) result in high response rates, the evi-
dence currently available on the use of the BoNTA is 
inconclusive26-28(C)29.30(B).

A clinical trial conducted by Manning et al. in 
2014 randomized 54 women with resistant severe 
interstitial cystitis to treatment with hydrodisten-
tion and intravesical instillation of BoNTA or hy-
drodistention and intravesical instillation of saline 
solution31(B). At the end of the three-month fol-
low-up, they did not observe significant differences 
between the groups from the analysis conducted 
using the O’Leary-Sant questionnaire 31(B). On the 
other hand, a multicenter clinical trial found, at 
the 8th week of follow-up, that individuals random-
ized to treatment with hydrodistention and BoNTA 
(100U) showed significant reduction in pain in com-
parison with patients undergoing intravesical instil-

lation of saline solution (-2.6±2.8 versus -0.9 ±2.2, 
respectively, with p=0.021)32(B).

Bacillus calmette-guérin (BCG)
The mechanism of action of BCG is not yet fully 

understood. In theory, it is believed to cause nega-
tive regulation of interleukin-6, a response that is 
increased in individuals with interstitial cystitis. For 
this reason, there is an interest in conducting stud-
ies that investigate the performance of intravesical 
instillation of BCG in patients with a diagnosis of IC/
BPS33-36(B). A clinical trial designed by Irani et al. ex-
amined the effectiveness of the intravesical instilla-
tion of BCG in a dose of 120 mg applied weekly for six 
weeks34(B). With an average follow-up of 24 months 
(six to 33 months), they found a significant improve-
ment in the complaints associated with interstitial 
cystitis in patients who had been randomized for 
treatment with BCG in comparison with the placebo 
group (73% versus 20%, respectively)34(B). On the oth-
er hand, another study that included a larger number 
of patients (over 260 individuals) did not find, at the 
end of the 34-week follow-up, any difference in the 
evaluation conducted using the Global Response As-
sessment questionnaire  among individuals submit-
ted or not to the instillation of BCG (21% versus 12%, 
respectively, with p=0.062)36(B).

RECOMMENDATION

The treatment of IC/BPS represents a challenge 
in clinical practice since it is a multifactorial chronic 
disease of unknown etiology. Despite the wide use of 
intravesical agents, more controlled studies are nec-
essary for establishing their real effectiveness.

Based on the evidence currently available, DMSO, 
HA, PPS and botulinum toxin type A seem to be as-
sociated with the improvement in symptoms expe-
rienced by individuals with IC/BPS; however, such 
results should be taken with caution given the re-
stricted number of randomized clinical trials that 
study these treatments (37).
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The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order 
to standardize producers to assist the reasoning and decision-making of doctors.
The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be 
adopted, depending on the conditions and the clinical status of each patient.

INTRODUCTION

Deep brain stimulation is a form of neuromodula-
tion and consists of the surgical implantation of elec-
trodes used to directly stimulate specific regions of 
the brain according to the pathology.

The precise anatomical localization of these re-
gions is made by stereotactic mapping, combining 
images obtained from magnetic resonance imaging 
and computed tomography in addition to the intra-
operative physiological mapping used to refine the 
implant targets.

During the placement of the electrodes, the ac-
tivity of neurons that demarcate deep functional re-
gions of the brain is recorded using microelectrodes 
followed by electrical stimuli that allow to test the 
acute effect of the stimulation and adjust its intensity 
and the placement of the electrodes.

The effective deep brain stimulation (DBS) in the 
subthalamic nucleus (STN) imposes a new pattern of 
activity within the brain circuits, favoring the alpha 
and gamma neuronal discharge and restoring the 
thalamocortical transmission through the axonal ac-
tivation. In patients submitted to the early protocol, 
the change in the endogenous transmitters and the 
recovery of plasticity are competing factors. In ad-
vanced stages, the remodulation of endogenous band 

frequencies, the rupture of the pathological pattern 
and/or antidromic cortical activation are probably 
the prominent modes.

The conventional deep brain stimulation (cDBS) 
of the subthalamic nucleus (STN) or the internal 
globus pallidus (GPi) is an established treatment for 
advanced stage Parkinson Disease (PD). Although 
cDBS improves motor symptoms of PD in the short 
and long term, it has limitations, such as the induc-
tion side effects, such as dysarthria, imbalance, and 
dyskinesia, and can also require regular adjustments 
in the stimulation, especially in the first phase after 
surgery. In addition, cDBS has limited battery life.

METHODOLOGY

With the objective of identifying the best evidence 
available, at the present time, related to the use of 
deep brain stimulation in patients with Parkinson 
disease, we developed a systematic review of the lit-
erature using the Medline/PubMed database and the 
following search strategy: (Parkinson) AND (Surgery 
OR Deep Brain Stimulation OR Electric Stimulation 
Therapy OR Electrical Stimulation) AND random*. 
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We included studies with randomized controlled 
clinical trial design, which were assessed based on 
randomization, blinded allocation, double-blind, loss-
es < 20%, prognostic characteristics, outcomes (ad-
equate, time, measurement), analysis per intention 
to treat, sample size calculation, others, and JADAD 
score).

The results regarding the clinical situation con-
sidered (Parkinson disease) were exposed individ-
ually, using the following items: number of studies 
selected (according to the inclusion criteria), main 
reasons for exclusion, a description of the results 
and synthesis of the evidence available; for results 
with evidence available, the following were specifi-
cally defined whenever possible: the population, the 
intervention, the outcomes, the presence or absence 
of benefit and/or harm, and the controversies; stud-
ies on issues related to cost were not included. The 
outcomes considered were limited to the effective-
ness and safety of interventions. The results were 
presented preferably in absolute data, absolute risk, 
number needed to treat (NNT), or number needed to 
harm (NNH) and, eventually, in mean and standard 
deviation values.

We retrieved 435 papers, and after evaluating 
their title, abstract and full text, only 9 jobs were se-
lected to support the synthesis of the evidence avail-
able (Figure 1).

RESULTS

In patients with idiopathic PD for at least 5 years; 
younger than 75 years; with limitation of daily activ-
ities due to motor problems or dyskinesia, in spite 
of the clinical treatment; without dementia (total 
MDRS score > 130) or any severe psychiatric disease; 
without surgical contraindication; bilateral DBS of 
the STN compared with optimized clinical treatment, 
analysis of 6 months of DBS1-4:

• Improvement of the quality of life (Table of con-
tents of the PQD-39 [0-100]), compared to the 
period prior to the implant (baseline), on aver-
age, by 9.5 (-9.5) points in DBS group and wors-
ening by 0.2 (+0.2) points in the group with op-
timized clinical treatment alone; p = 0.001. The 
domains with statistical significance were mo-
bility, daily living activities, and body discom-
fort. There was no difference in cognition; (p = 
0.44).

• There is no difference when compared with 

patients with scores in the lowest quartile of 
MDRS (130 - 137 points) on quality of life; p > 
0.05. 

• There was improvement in Part II of the UPDRS 
(daily living activities) both in the ON state (ON 
stimulation/ON medication) as in the OFF state 
(ON stimulation/OFF medication) (p<0,005) 
for both comparisons between the groups; the 
same results were observed for Part II of the 
PDRS (motor function).

• Dyskinesia (Dyskinesia Scale) was improved 
with the use of medication (p < 0.001); however, 
not without it (p = 0.78).

• It reduced the daily use of levodopa or equiva-
lent dose of another medication; (p < 0.001).

• It did not decrease or increase dementia (Mattis 
Dementia Rating Scale) or depression (Mont-
gomery and Asberg Depression Rating Scale); p 
> 0.05.

• It improved the quality of life both physical and 
mental (SF-36); p < 0.05.

FLOWCHART (Figure 1) 
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FIGURE 1. THE SELECTION OF RETRIEVED FROM THE 
VIRTUAL DATABASES OF SCIENTIFIC INFORMATION IS 
DETAILED IN THE FLOWCHART BELOW
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• It increased the risk of severe adverse events in 
9% (death from any cause, suicide, hospital re-
admission with worsening of mobility or infec-
tion); (NNH = 11).

In 13% of patients submitted to DBS, there were 
severe adverse events (intracerebral hemorrhage 
with death, suicide, infection at the site of the de-
vice)1-4.

In patients younger than 55 years; Parkinson 
disease with an evolution time of 5 to 10 years; mo-
tor symptoms of mild to moderate intensity (Hoehn 
and Yahr stage  ≤ 3); fluctuations of motor response 
with “OFF” period for more than 25% of the of the 
day; with any professional activity; normal brain 
magnetic resonance; absence of severe psychiatric 
diseases; absence of dementia (Mattis Dementia 
Rating Scale score > 130/144); impairment of social 
and occupational function due to PD (Social and Oc-
cupational Functioning Assessment Scale [SOFAS] 
score between 51 and 80%), bilateral DBS in the STN, 
compared with optimized clinical treatment, in the 
18-months analysis5:

• Improvement of the quality of life (Table of con-
tents of the PQD-39 [0-100]), compared to the 
period prior to the implant (baseline), on aver-
age, by 6.5 (-6.5) points in DBS group and wors-
ening by 4.0 (+4.0) points in the group with opti-
mized clinical treatment alone; p = 0.001.

• It improved activities of daily living (UPDR Part 
II, OFF medication); MD = 8.8; [95% CI 3.15 to 
14.44]; p = 0.004. 

• There was no difference in daily living activities 
(UPDR Part II, ON medication); MD = 1.2; [95% 
CI -1.08 to 3.48]; p = 0.28.

• It improved motor function when there was no 
use of levodopa (UPDR Part III); p < 0.05.

• It decreased motor complications (dyskinesia, 
motor fluctuation) induced by levodopa (UPDR 
Part IV); p < 0.05.

• It reduced the daily dose of levodopa or equiva-
lent; p < 0.001.

• There was no difference in cognition (Mattis De-
mentia Rating Scale [MDR]); p > 0.05. 

• There was no difference in the psychiatric 
evaluation using the following scales: Mattis 
Dementia Rating Scale; Comprehensive Psychi-
atric Rating Scale; Montgomery-Asberg Depres-
sion Rating Scale; BriefAnxiety Scale; p > 0.05. 

• There was no difference in the number of ad-
verse events; p>0.05. 

No severe adverse effects were observed associat-
ed with the procedure5.

In patients with an average age of 62 years; idio-
pathic Parkinson’s disease diagnosed 12 years ago 
(average); Hoehn and Yahr stage greater than or 
equal to 2 when there is no use of medication; re-
sponsive to levodopa; with persistent incapacitating 
symptoms (motor fluctuation, dyskinesia), in spite of 
the medication; with poor motor function or control 
of symptoms for at least 3 hours over a period of 24 
hours; receiving stable medical treatment for at least 
1 month; no abuse of alcohol or drugs; without de-
mentia or pregnancy; bilateral DBS of the STN (n=60) 
or of the GPi (n=61) compared with optimized clinical 
treatment, at the 6-months assessment of DBS6:

• It increased the time of the ON state on average 
by 4.5 h/day (without troublesome dyskinesia).  
MD 4.5 h/d (95% CI 3.7 to 5.4 h/d); [p < 0.001].

• It decreased the time of the OFF state on aver-
age by 2.5 h/day (p < 0.001).

• It improved motor function when there was no 
use of medication (UPDR Part III); MD = 10.6 
(95% CI 8.1 a 13.2), p < 0.001.

• It improved daily living activities (UPDR Part II); 
MD = 4.6 (95% CI 3.4 to 5.9), p < 0.001.

• It decreased complications from the therapy 
(UPDR Part IV); MD = 2.9 (95% CI 2.1 to 3.7), p 
< 0.001.

• It improved the quality of life (PDQ-39) in the 
domains of mobility, daily living activities, cog-
nition, body discomfort, and communication. (p 
< 0.01). 

• It increased the risk of at least one serious ad-
verse event (fall, dystonia, confusional state) in 
29% (NNH = 3).

In 29% of patients submitted to DBS, there was at 
least one severe adverse event: cerebral hemorrhage, 
infection related to the surgical procedure or the de-
vice6.

In patients with advanced Parkinson Disease (PD) 
with at least 5 years of evolution; a mean age of 59 
years; without adequate control with drug therapy; 
without cognitive problems or significant psychi-
atric conditions; the use of DBS in the STN (174) or 
GPi (4) combined with optimized clinical treatment 
compared with optimized clinical treatment, in the 
1-year analysis7:

• Improvement of the quality of life (Table of con-
tents of the PQD-39 [0-100]), compared to the 
period prior to the implant (baseline), on aver-
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age, by 5.0 (-5.0) points in DBS group and by 0.3 
(-0.3) points in the group with optimized clinical 
treatment alone; (MD = -4.7 [95% CI -7.6 to -1.8]; 
p = 0.001). The domains with statistical signifi-
cance were mobility, daily living activities, and 
body discomfort. There was no difference in the 
domain of cognition (p = 0.17). 

• There was improvement in Part II of the UPDRS 
(daily living activities) both in the ON state (ON 
stimulation/ON medication) as in the OFF state 
(ON stimulation/OFF medication) (p<0.0001) 
for both comparisons between the groups; the 
same results were observed for Part III of the 
PDRS (motor function).

• There was no difference, up to one year, in the 
assessment of cognitive function (DRS-II); MD = 
0.05; 95% CI 9.4 to 0.8.

• It increased the risk of adverse events related 
to surgery in 20% (NNH = 5); analysis per inten-
tion to treat.

• There was no difference in severe adverse 
events related to PD or drug therapy; NNH = NS.

In the surgery group (DBS), 19% presented severe 
adverse events related to the surgery (hemorrhage, 
infection)7.

In patients 52 years old (on average); Parkinson 
disease with an evolution time of 7.5 years (average); 
motor symptoms of mild to moderate intensity in the 
“ON” state of medication (Hoehn and Yahr stage < 3); 
improvement of 50% or more of the motor signals 
with dopaminergic drugs, assessed with the Unified 
Parkinson’s Disease Rating Scale, Part III (UPDRS-III 
[0 - 108]); fluctuations of motor response and dyski-
nesia present for 3 years or less; score greater than 
6 (UPDRS-II) for daily living activities, at the worst 
condition, in spite of medical treatment; impairment 
in social and occupational function due to PD (Social 
and occupational Functioning Assessment Scale [SO-
FAS] score between 51 and 80%); absence of dementia 
(Mattis Dementia Rating Scale score > 130 [0 to 144]); 
absence of depression with suicidal thoughts with a 
score lower than 25 in the Beck Depression Invento-
ry II (0 to 63); absence of severe psychiatric disease, 
bilateral DBS in the STN compared with optimized 
clinical treatment, in the 24-months analysis8: 

• It improved the quality of life (Table of contents 
of the PQD-39 [0-100]); 

• MD = 8.0±1.6 (95% CI = 4.2 to 11.9; p = 0.002. 
• It improved motor function when there was no 

use of medication (UPDR Part III); MD = 16.4±1.4 
95% CI = 13.7 to 19.1); p < 0.001. 

• It improved daily living activities during the 
worst conditions (UPDR Part II); MD = 6.2±0.9 
(95% CI = 4.5 to 8.0); p < 0.001. 

• It decreased motor complications induced by 
levodopa (UPDR Part IV); MD = 4.1±0.4 (95% CI = 
3.2 to 4.9); p < 0.001. 

• It increased the time (hs) with good mobility 
and without dyskinesia; MD=1.9±0.8 (95% CI = 
0.4 to 3.4); p = 0.01. 

• It reduced the daily dose (mg) of levodopa or 
equivalent; p < 0.001. 

• There was no difference in cognition (Mattis De-
mentia Rating Scale [MDR]); p= 0.28. 

• There was no difference in the cognitive assess-
ments using the Mattis Dementia Rating Scale 
or UPDRS-I; p > 0.05. 

• It improved mood, assessed by the examiner 
(Montgomery and Asberg Depression Rating 
Scale) and by the patient (Beck Depression In-
ventory II); p < 0.05. 

• It improved the general psychiatric morbidity 
(Brief Psychiatric Rating Scale); p < 0.05.

• There was no difference in the evaluation of ap-
athy (Starkstein Apathy Scale); p = 0.08. 

• There was no difference in risk of severe ad-
verse events (death by suicide, an event that 
threatens the life, marked worsening of symp-
toms of PD, psychosis, suicidal ideation); (NNH 
= NS). 

Severe adverse events related to surgery (cere-
bral abscess, nonspecific edema) or to the device 
(displacement, re-operation), occurred in 17.7% of the 
patients8.

Patients with idiopathic Parkinson’s disease stage 
2 or higher (Hoehn and Yahr scale) with persistent 
and disabling symptoms despite optimal medical 
therapy were submitted to optimized drug therapy 
(N: 134) or to the surgical implantation of a bilateral 
deep brain stimulator (N: 182) at the lower subtha-
lamic regions or the internal globus pallidus. The 
outcomes considered were neuropsychological and 
related to the Parkinson’s Disease Questionnaire 
(PDQ - 39)9.

The subthalamic stimulation was associated 
with a higher average of reductions in some mea-
surements of processing speed of ideas; the globus 
pallidus was associated to a lower average of perfor-
mance on a measurement of learning and memory 
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FIGURE 2. RISK OF BIAS IN RANDOMIZED CLINICAL TRIALS - EVALUATION OF DEEP BRAIN STIMULATION IN 
PARKINSON’S DISEASE
DESCRIPTIVE TABLE OF THE BIASES OF THE RANDOMIZED CLINICAL TRIALS INCLUDED
Study Question

Focus
Random-
ization
Adequate

Allocation
Blinded

Double
Blinding

Losses
(<20%)

Character-
istics
Prognostic 
or demo-
graphic

Outcomes Intention 
-to-treat 
analysis

Sample 
size calcu-
lation

Jadad

Deuschl G 
2006 3

Witt K 
2008 3

Daniels C 
2011 3

Witt K 2011
3

Schüpbach 
WM 2007 2

Weaver FM 
2009 3

Williams A 
2010 3

Schuep-
bach WM 
2013

3

Rothlind JC 
2015 2

: absence of bias : presence of bias : no information

that requires mental control and cognitive flexibility. 
In comparison with the group who received medi-
cation, the intervention group had, at the 6-months 
follow-up, a significantly higher average of reduction 
in several measurements for the performance of the 
processing speed and memory, as well as on the test 
for neuropsychological performance. There was a 
significant reduction by 8% in favor of the medica-
tion in the decline in two or more cognitive domains, 
which had a negative effect in the assessments of dai-
ly functioning and quality of life (QOL)9.

RECOMMENDATION
Benefits

In patients with idiopathic PD; evolution time 
greater than 5 years; without incapacitating cogni-
tive or psychiatric problems; without adequate con-
trol with drug therapy, but responsive to levodopa in 

an acute test conducted by a specialized neurologist, 
the DBS of the STN or GPi compared with the optimized 
clinical treatment for a period of up to 24 months: 
improves the quality of life and the motor function. 
The daily dose of L-dopa is reduced significantly only 
with implants in the subthalamic nucleus.

Harm
It increases the risk of severe adverse events 

(death from any cause, suicide, hospital readmission 
with worsening of mobility or infection, fall, dysto-
nia, confusional state), at an index that can vary from 
9 to 29%;(NNH = 3 - 11).

The occurrence of at least one severe adverse ef-
fect related to the surgery or device (DBS group) ranges 
from 13 to 29% (median of 17%).

There is no benefit or harm
In cognition and in the psychiatric evaluation.



DEEP BRAIN STIMULATION IN PARKINSON DISEASE

REV ASSOC MED BRAS 2019; 65(4):541-546 546

REFERENCES
1. Deuschl G, Schade-Brittinger C, Krack P, Volkmann J, Schäfer H, Bötzel K, 

et al; German Parkinson Study Group, Neurostimulation Section. A ran-
domized trial of deep-brain stimulation for Parkinson’s disease. N Engl J 
Med 2006 31;355(9):896-908. PMID: 16943402.

2. Witt K, Daniels C, Reiff J, Krack P, Volkmann J, Pinsker MO, et al. Neu-
ropsychological and psychiatric changes after deep brain stimulation 
for Parkinson’s disease: a randomised, multicentre study. Lancet Neurol 
2008;7(7):605-14. PMID: 18538636.

3. Daniels C, Krack P, Volkmann J, Raethjen J, Pinsker MO, Kloss M, et al. Is 
improvement in the quality of life after subthalamic nucleus stimulation in 
Parkinson’s disease predictable? Mov Disord 2011;26(14):2516-21. PMID: 
22170276.

4. Witt K, Daniels C, Krack P, Volkmann J, Pinsker MO, Kloss M, et al. Neg-
ative impact of borderline global cognitive scores on quality of life after 
subthalamic nucleus stimulation in Parkinson’s disease. J Neurol Sci 
2011;310(1-2):261-6.  PMID: 21733529.

5. Schüpbach WM, Maltête D, Houeto JL, du Montcel ST, Mallet L, Welter 
ML, et al. Neurosurgery at an earlier stage of Parkinson disease: a random-
ized, controlled trial. Neurology 2007 23;68(4):267-71. PMID: 17151341.

6. Weaver FM, Follett K, Stern M, Hur K, Harris C, Marks WJ Jr, et al; CSP 468 
Study Group. Bilateral deep brain stimulation vs best medical therapy for 
patients with advanced Parkinson disease: a randomized controlled trial. 
JAMA 2009 7;301(1):63-73. PMID: 19126811.

7. Williams A, Gill S, Varma T, Jenkinson C, Quinn N, Mitchell R, et al; PD 
SURG Collaborative Group. Deep brain stimulation plus best medi-
cal therapy versus best medical therapy alone for advanced Parkinson’s 
disease (PD SURG trial): a randomised, open-label trial. Lancet Neurol 
2010;9(6):581-91. PMID: 20434403.

8. Schuepbach WM, Rau J, Knudsen K, Volkmann J, Krack P, Timmermann L, 
Hälbig TD et AL Deuschl G; EARLYSTIM Study Group. Neurostimulation 
for Parkinson’s disease with early motor complications. N Engl J Med 2013 
14;368(7):610-22. doi: 10.1056/NEJMoa1205158. PMID: 23406026.

9. Rothlind JC, York MK, Carlson K, Luo P, Marks WJ Jr, Weaver FM, et al. 
Neuropsychological changes following deep brain stimulation surgery for 
Parkinson’s disease: comparisons of treatment at pallidal and subthalamic 
targets versus best medical therapy. J Neurol Neurosurg Psychiatry 2015; 
86: 622-9. doi: 10.1136/jnnp-2014-308119. PMID: 25185211.



547 REV ASSOC MED BRAS 2019; 65(4):547-553

GUIDELINES IN FOCUS

Ulcerative colitis - treatment with biologicals
Participants:

 Fabio Vieira Teixeira1,3,4

Eduardo Garcia Vilela1,2,4

Aderson Omar Mourão Cintra Damião1,2,4

Andrea Vieira1,2,4

Idblan Carvalho De Albuquerque1,3,4

José Miguel Luz Parente1,2,4

Júlio Maria Fonseca Chebli1,2,4

Orlando Ambrogini Junior1,2,4

Rogerio Saad Hossne1,3,4

 Sender Jankiel Miszputen1,2,4

Contact: c.zaltman@gmail.com

Final version: October 07, 2018

1.  Brazilian Study Group on Inflammatory Bowel Disease
2. Brazilian Gastroenterology Federation

3. Brazilian Coloproctology Society
4. Study Group of Intestinal Inflammatory Disease of Brasil

http://dx.doi.org/10.1590/1806-9282.65.4.547

The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order 
to standardize producers to assist the reasoning and decision-making of doctors.
The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be 
adopted, depending on the conditions and the clinical status of each patient.

INTRODUCTION
The pharmacological treatment of ulcerative coli-

tis (UC) aims to reduce the inflammatory process 
and maintain remission of symptoms1,2. Despite the 
therapeutic progress, treatment options for moder-
ate to severe active UC remain limited, due to the 
partial control obtained with conventional therapy 
(sulfasalazine, aminosalicylates, glycyclorticoids 
and immunosuppressants) in a substantial propor-
tion of patients, and the existence of adverse events. 
Currently, the drugs of choice for the therapeutic 
approach of these patients are anti-tumor necrosis 
factor alpha (anti-TNF-α) agents, infliximab, adali-
mumab, and golimumab, and more recently, the an-
ti-integrin agent (vedolizumab) selective antagonist 
of this adhesion molecule in the intestine.

METHOD

The objective of this guideline is to provide recom-
mendations, which may assist in decision making, in 
relation to patients with ulcerative colitis, regarding 

the benefit or harm of biological treatment. For this, 
a systematic review of the literature was carried out, 
with the descriptors according to the peak: patients 
with ulcerative colitis, i of biological indicator and 
the outcome of benefit or damage. Without restric-
tion of period, in the Medline database, the search 
strategy was: (((Inflammatory Bowel Diseases) OR 
(Colitis, Ulcerative)) NOT (Crohn Disease)) AND (An-
tibodies, Monoclonal OR Antibodies, Monoclonal, 
Humanized OR Tumor Necrosis Factor-alpha OR 
anti-TNF OR Infliximab OR Adalimumab OR Goli-
mumab OR Vedolizumab OR Integrins) AND Ran-
dom*. A total of 310 papers were found, 22 being 
used to answer the clinical question: Are biologicals 
effective and efficient in the treatment of ulcerative 
colitis? The recommendations will be prepared by 
the authors of the review, with the initial charac-
teristic of synthesis of the evidence, being submit-
ted to the validation by all the authors participating 
in the preparation of the Guideline. The degree of 
recommendation to be used stems directly from the 

https://orcid.org/0000-0003-4487-5004
mailto: c.zaltman@gmail.com
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available strength of the studies included according 
to Oxford25, and the use of the GRADE system26.

RESULTS
Induction of remission
Infliximab
Monotherapy / combined therapy

Some studies compared infliximab associated 
with azathioprine versus infliximab associated 
with placebo and azathioprine associated with 
placebo, and others compared infliximab with 
placebo.

Studies such as ACT1 and ACT2 involving patients 
with moderate to severe ulcerative colitis (Mayo 
score 6-12) who were refractory to corticosteroids 
alone or in combination with azathioprine or 6-mer-
captopurine (ACT 1) or with 5-aminosalicylates (ACT 
2) were performed to assess the clinical response at 
week 8. Patients with prior anti-TNF use were ex-
cluded. This was more common in patients treated 
with infliximab (5 mg / kg IV) compared to the place-
bo group (69% vs 37% in ACT 1, p <0.001) and (65% vs 
29% in ACT 2, p <0.001). Patients taking infliximab 
also had a higher clinical response rate at week 30 (p 
≤ 0.002 in both studies)3(A).

Patients with ulcerative colitis, corticoid refracto-
ry were randomized to infliximab (5 mg / kg) IV at 
weeks 0 and 2 or placebo. The remission rate (ul-
cerative colitis symptom score less than 2) was 
39% in the infliximab group and 30% in the placebo 
group by the 6th week, with a 9% difference between 
groups that was not statistically significant (95% CI 
19 to 34%, p = 0.76). In this period the health-relat-
ed quality of life using IBDQ and EQ-5D was not sig-
nificantly different between the groups (p = 0.22 and 
0.3, respectively)4(A).

At the UC-SUCCESS, 239 patients with moderate 
to severe ulcerative colitis (Mayo score 6-12) were 
randomized, without previous therapy with TNF in-
hibitors. At week 16, there was a greater corticoid 
free remission rate (Mayo score ≤ 2) higher with the 
combination of infliximab and azathioprine (39.7%) 
compared to infliximab alone (22.1%; p = 0.0170) 
or azathioprine alone (23.7%; p = 0.813). The major 
changes, for the better quality of life in the IBDQ 
and SF-36 since the beginning of the study, were 
for the association of infliximab and azathioprine (p 
<0.05 compared to use of azathioprine or infliximab 
alone).5(A)

Rescue therapy

It is agreed that patients diagnosed with severe 
acute and fulminant colitis should be hospitalized 
and treated with high doses of intravenous cortico-
steroids. In those who do not respond to treatment 
after a period of 48 to 72 hours, some type of res-
cue therapy should be introduced before surgical 
treatment is indicated. Despite intensive treatment, 
approximately 50 to 60% are submitted to surgical 
treatment surgery (colectomy). The authors con-
cluded that infliximab would be indicated as rescue 
therapy in the treatment of patients with moderate 
and severe colitis in order to reduce the number of 
colectomies6(B). In the failure of intravenous cortico-
steroids to control symptoms, patients with severe 
colitis were randomized to receive either infliximab 
(N = 24) or placebo (N = 21). The authors observed a 
significant reduction in the number of colectomies in 
patients receiving a single dose of infliximab (5mg / 
kg body weight) compared to those receiving placebo 
(IFX = 29% vs. placebo = 67%), odds ratio = 4.9, 95% 
CI 1.4-17, p = 0.017), in a follow-up of 3 months6(B). 
In this study, after the randomization, it was verified 
that the group of patients who had previous diagnosis 
of UC had a greater number of patients who received 
infliximab when compared to the group of patients 
who presented with the disease for the first time (21 
vs 9). We can therefore infer that the sample of pa-
tients with probable major tissue damage secondary 
to disease related to time their time of evolution was 
allocated to the infliximab group.

In spite of this, after the multivariate analysis, the 
sample of patients who manifested the disease for 
the first time and who was consequently allocated 
with more patients to the placebo group also benefit-
ed from the use of infliximab (OR = 3.6; 95% CI 1.0 – 
13.7). The results of the same cohort of patients were 
evaluated 3 years after treatment7(B). About 50% of 
those treated with infliximab had no need for surgery 
and most of them remained in remission without the 
use of corticoids. However, 76% of those recruited for 
the placebo group were submitted to colectomy (p = 
0.012)7(B). We can therefore conclude that the bene-
fit of rescue treatment with infliximab remains in the 
long-term7(B).

Infliximab versus Cyclosporine
Authors compared the results of cyclosporine ver-

sus infliximab as rescue therapy in patients with se-
vere non-corticosteroid responsive UC. Six retrospec-
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tive studies (historical cohort) were included, with a 
total of 321 patients analyzed (142 in the cyclosporine 
group vs 179 in the infliximab group). There was no 
difference between the groups in the colectomy rate 
at 3 months (odds ratio (OR) = 0.86, 95% CI 0.31 to 
2.41, p = 0.775) and at 12 months (OR = 0.60, 95% CI % 
0.19 to 1.89, p = 0.381). There was no difference in the 
number of adverse reactions (OR = 0.76, 95% CI 0.34 
to 1.70, p = 0.508) and in postoperative complications 
(OR = 1.66, 95% CI 0.26 to 10.50, p = 0.591)8(B).

In a randomized controlled open-label trial (N = 
115), the objective of which was to compare cyclospo-
rine with infliximab, no difference in drug efficacy 
was observed for efficacy in severe UC without re-
sponse to corticosteroids. The clinical response on 
day 7 was approximately 85% in both groups (p> 
0.50). There was also no difference in the colectomy 
rate at 3 months (cyclosporine 18% vs infliximab 21%, 
p = 0.66) and in the number of severe adverse events 
(p = 0.23)9(B).

Another open clinical study compared efficacy 
between the two drugs. Patients with severe UC cor-
ticosteroids, (N = 83) received cyclosporine (n = 45) or 
infliximab (n = 38). Cyclosporine increased the risk of 
colectomy by 20% (NNH = 5, 95% CI 2 to 2116) within 
3 months and by 21% (NNH = 5, 95% CI 2 to 215) with-
in 1 year10(B).

Adalimumab
The ULTRA 1 study evaluated the efficacy of adali-

mumab (ADA) in the induction of remission up to 
8 weeks in patients with moderate to severe ulcer-
ative colitis who did not respond with corticosteroids 
and/or immunosuppressants. A total of 186 patients 
(mean age = 37 years) who were randomized to adali-
mumab (160 mg at week 0, 80 mg at week 2, then 
40 mg every two weeks) versus placebo, subcutane-
ously were randomized. Another 390 patients were 
randomized, following a change in protocol, to adali-
mumab high dose (160 mg at week 0, 80 mg at week 
2, then 40 mg every two weeks) versus low dose (80 
mg at week 0 and followed by 40 every two weeks) 
versus placebo subcutaneously. No patient in this 
study had previously been treated with anti-TNF. The 
outcomes were: clinical remission (Mayo score ≤ 2, 
no individual subscore score greater than 1 and re-
duction of ≥ 1 rectal bleeding at 8 weeks) and clinical 
response (reduction of Mayo score ≥ 3, reduction ≥ 
30% of baseline value, and reduction of the subescore 
of rectal bleeding ≥ 1 or subscore of absolute rectal 

bleeding 0 or 1). In this study 18.5% of the ADA 160 
mg initial dose group patients (p = 0.031 vs. place-
bo, NNT = 11) and 10% ADA 80 mg initial dose (non-
significant vs. placebo) entered remission at week 8, 
compared to 9.2% of the placebo group. The clinical 
response at week 8 was 54% with ADA 160 mg initial 
dose (nonsignificant vs. placebo) and 51.5% with ADA 
80 mg initial dose (nonsignificant vs. placebo), com-
pared to 44.6% with placebo placebo11(A).

A second study (ULTRA 2), in which 40% of pa-
tients had previously been treated with anti-TNF, 
showed a higher rate of remission in adalimum-
ab-treated patients than in those treated with place-
bo at week 8 (16.5% vs. 9.3%, p = 0.019)12(A).

The incidence of adverse events was similar with 
ADA or placebo in ULTRA 1 (50.2% vs. 48.4%, respec-
tively). The most frequent adverse event was worsen-
ing or flare-up of ulcerative colitis (ADA 3.6% vs pla-
cebo 4.0). The majority of adverse events were mild 
to moderate11(A).

A meta-analysis, which included ULTRA 1 and 
ULTRA 2, aimed to verify remission rates in the 8th 
week of treatment, showed a clinically relevant ef-
fect favorable to the ADA, with relative risk (RR) 1.85 
(95% CI 1.26 to 2.72); I2 = 0% and NNT = 13 (95% CI 7 
to 42). While 17.2% (65/378) of Adalimumab patients 
were in remission, this rate for the Placebo group 
was 9.3% (35/376)13(A).

Another double-blind clinical trial evaluated the 
use of ADA in the induction and maintenance thera-
py of 273 patients with moderate to severe ulcerative 
colitis who were not responsive to corticosteroids 
and/or immunosuppressants without previous use of 
anti-TNF17. Patients were randomized to receive ADA 
160 mg at week 0, 80 mg at week 2, then 40 mg every 
two weeks, or 80 mg at week 0 and then 40 every two 
weeks, or placebo, subcutaneously. By week 8, there 
was no significant difference in remission rate, but 
more patients treated with ADA 160 mg at baseline 
had a clinical response compared to placebo (50% vs. 
35%, p = 0.044)14(A).

Golimumab 
The PURSUIT-SC trial evaluated the efficacy of 

golimumab in the period of induction of remission of 
moderate to severe ulcerative colitis15(A).

PURSUIT-SC was an integrated clinical trial that 
included a dose-determination study and a dou-
ble-blind dose confirmation study evaluating subcu-
taneous golimumab therapy in patients without pri-
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or anti-TNF-α therapy, moderate to severe ulcerative 
colitis (Mayo score 6-12 and endoscopic subescore ≥ 
2 points), which did not respond to conventional ther-
apy. In the dose confirmation study, clinical response 
rates at week 6 were 51% among patients treated with 
golimumab 200 mg, followed by golimumab 100 mg, 
and 30.3% in those in the placebo group, a statistical-
ly significant difference (p < 0.0001). Golimumab was 
also associated with a significantly greater rate of re-
mission than placebo (17.8% vs. 6.4%, p <0.0001)15(A).

Vedolizumab
In 4 randomized controlled trials (RCTs), vedoli-

zumab has been shown to be effective in inducing re-
mission in adults with UC19. The rate of induction of 
clinical remission with vedolizumab in 4 to 6 weeks 
(77%), observed in 606 adults with UC, presented a 
lower failure than the placebo group (92%); RR = 0.86 
(95% CI 0.8 to 0.91); NNT = 6 to 12; I2 = 0%. Vedol-
izumab also showed a lower failure rate in clinical 
response (48%) at 6 weeks in the analysis of 3 RCTs 
(N = 601 adults), compared to the placebo group (72%) 
RR = 0.68 (95% CI 0.59 to 0.78); NNT = 4 to 7; I2 = 
0%. The clinical recurrence at 52 weeks was 56.7% 
in the vedolizumab group compared to 84.1% in the 
placebo group (p <0.0001, NNT = 4), in 1 RCT (N = 373 
adults). There was no difference with statistical sig-
nificance for adverse events (any or severe) between 
groups16(A).

Vedolizumab remission induction therapy (300 
mg dose) was compared with placebo intravenously 
in 6 of 374 patients with active ulcerative colitis in 
cohort 1 of the GEMINI 120 study. The response rate 
was 47.1% in the placebo group. Vedolizumab versus 
25.5% in the placebo group (p <0.001). Clinical remis-
sion occurred in 16.9% of the vedolizumab group and 
5.4% in the placebo group (p = 0.001). In this cohort, 
42.2% of the patients were tested for anti-TNF17(A).

RECOMMENDATIONS

In the induction of remission, all biological agents 
(adalimumab, golimumab, infliximab and vedoli-
zumab) present clinical response, clinical remission 
and mucosal healing superior to placebo. (A) HIGH 
QUALITY EVIDENCE.

Infliximab combination therapy associated with 
azathioprine in patients with moderate to severe UC 
without previous use of anti-TNF is more effective 
than infliximab monotherapy in the rate of induction 

of remission (B) MODERATE QUALITY EVIDENCE.
As rescue therapy, Cyclosporine and infliximab 

can be used in patients with severe non-corticoste-
roid UC. (B) MODERATE QUALITY EVIDENCE.

Infliximab used as rescue therapy in patients 
with severe acute or fulminant colitis is effective in 
short (3 months) and long term (3 years) in reducing 
the need for colectomy. (B) MODERATE QUALITY 
EVIDENCE.

Infliximab and golimumab were comparable in 
terms of efficacy in inducing remission. (B) MODER-
ATE QUALITY EVIDENCE. 

MAINTENANCE OF REMISSION
Infliximab

In patients responding to remission induction ther-
apy, infliximab should be used to maintain remission. 
In ACT 1, clinical response to week 54 occurred in 46% 
of patients receiving infliximab 5 mg / kg IV compared 
to 20% in the placebo group (p <0.001). There was im-
provement in the significant quality of life with the use 
of infliximab when compared with placebo. There was 
no difference in the proportion of patients with adverse 
events between the infliximab and placebo groups, 
however, more adverse events occurred among pa-
tients with infliximab in the ACT 1 study than in those 
in ACT 2 (87.6% compared to 81.8%). The most common 
adverse event in ACT 1 was worsening of ulcerative 
colitis (infliximab 19.0% vs placebo 33.1%), whereas 
in ACT 2 it was headache (infliximab 15.7% vs placebo 
14.6%). There were more serious adverse events in the 
placebo group of both RCTs (ACT 1 infliximab 21.5% 
vs placebo 25.6%, ACT 2 infliximab 10.7% vs placebo 
19.5%). More patients discontinued treatment by ad-
verse event in the placebo group in both RCTs3(A). In 
the long term, the ACT-1 and ACT-2 Extension studies 
included 229 of the 489 patients treated in the ACT-1 
and ACT-2 studies, and these patients were followed 
for up to three years with an average follow-up time 
of 113 weeks. Sixteen patients (7%) had the infliximab 
dose optimized for 10 mg/kg every 8 weeks. Of the 
229 patients, 70 (30.6%) patients discontinued use of 
infliximab: 24 (10.5%) due to adverse effects, 11 (4.8%) 
due to loss of efficacy, 1 (0.4%) required colectomy and 
34 (14.8%) other reasons that included withdrawal of 
informed consent, loss of follow-up, non-adherence of 
the patient. At week 104, 67.9% (108 out of 159) of the 
patients who were still being followed had no signs of 
disease activity18(B).
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Adalimumab

The ULTRA 2 study, in which 40% of patients had 
previously been treated with anti-TNF, showed a high-
er rate of remission in adalimumab-treated patients 
than in those treated with placebo at week 52 (17.3% 
vs. 8.5%, p = 0.004). This difference was also favorable 
for ADA up to one year among patients without previ-
ous anti-TNF therapy (22% vs. 12.4%, p = 0.029, NNT 
= 11) and previous anti-TNF therapy (10.2% vs, 3%, p = 
0.039, NNT = 14). Of the patients in remission at week 
8, 8.5% of the ADA group and 4.1% of placebo remained 
in remission at week 52 (p = 0.047)12(A).

The incidence of adverse events was similar with 
ADA or placebo in ULTRA 2 (82.9% vs. 83.8). The most 
frequent adverse event was worsening or flare-up of 
ulcerative colitis (ADA 22.6% vs placebo 29.2%). The 
majority of adverse events were mild to moderate in 
severity. A higher number of patients in the place-
bo group discontinued treatment due to an adverse 
event (13.1%) than patients randomized to the ADA 
group (8.9%)11,12(A).

In the study by Suzuki et al., which evaluated the 
use of ADA in the induction and maintenance ther-
apy of 273 patients with moderate to severe ulcer-
ative colitis who were not responsive to corticoste-
roids and/or immunosuppressants, without previous 
use of anti-TNF, at week 52 more patients in main-
tenance therapy with ADA, compared with placebo, 
had clinical response (31% versus 18%, p = 0.021) and 
remission (23% versus 7%, p = 0.001). There was no 
difference in the number of serious adverse events 
between groups14(A).

In the long term, an extension of the ULTRA 1 and 
2 study evaluated the efficacy of adalimumab use by 
the fourth year of follow-up. From week 52, 600 of 
the 1094 patients enrolled in ULTRA 1 or 2 received 
adalimumab 40 mg every 2 weeks or required a 
dose adjustment to 40 mg weekly (141 patients). An 
intention to treat analysis was performed. Of this 
total, 199 were still under follow-up at the end of 4 
years. The remission rate based on the partial Mayo 
score (without the endoscope criterion), remission 
for the Inflammatory Bowel Disease Questionnaire 
(IBDQ), mucosal healing and discontinuation of the 
corticosteroid at week 208 was 24.7%, 26.3%, 27.7% 
and 59.2%, respectively. Considering only the patient 
population that came to be followed in the period 
known as ULTRA 3 (from week 52), remission by the 
Mayo partial score was 63.6% and mucosal healing 
was 59.9% (not responder imputation)19(B).

Golimumab

In the PURSUIT-M clinical trial, which aimed to 
assess the efficacy of golimumab in maintaining re-
mission, patients whose disease had responded to 
induction therapy in two previous trials (including 
PURSUIT-SC) were randomized to golimumab sc 50 
mg, golimumab sc 100 mg or placebo. The clinical 
response was maintained for 54 weeks in 47.0% in 
the golimumab 50 mg group, 49.7% in the 100 mg 
group and 31.2% in the placebo group (p = 0.010 and p 
<0.001, respectively)20(A). The proportion of patients 
who were in remission at both weeks 30 and 54 was 
higher in the golimumab 100 mg (27.8%) and golim-
umab 50 mg (23.2%) than in the placebo group (15.6%; 
p = 0.004 and p = 0.122, respectively), although the 
difference between golimumab 50 mg and placebo 
was not statistically significant. The number of ad-
verse events was similar in the 50 mg and 100 mg 
groups. However, among patients with golimumab 
50 mg, 8.4% had a severe adverse event and 5.2% dis-
continued treatment due to an adverse event, com-
pared with 14.3% and 9.1% respectively, in group of 
patients who used the 100 mg dose. The main cause 
of treatment discontinuation, however, was clinical 
worsening of the disease20(A).

Vedolizumab
A meta-analysis that included 4 randomized con-

trolled trials (RCTs), and evaluated the efficacy of 
vedolizumab in inducing remission at weeks 4 and 6, 
also assessed its effectiveness at the end of the first 
year. The clinical recurrence at 52 weeks was 56.7% 
in the vedolizumab group compared to 84.1% in the 
placebo group (p <0.0001, NNT = 4), in 1 RCT (N = 373 
adults). There was no difference with statistical sig-
nificance for adverse events (any or severe) between 
groups16(A).

The GEMINI 1 study, mentioned previously, also 
included a cohort 2, in which 521 patients participat-
ed and evaluated vedolizumab open-label. Patients 
in cohort 1 and cohort 2 who presented clinical re-
sponse to vedolizumab at week 6 (n = 373) were ran-
domized to receive vedolizumab 300 mg (once every 
8 weeks versus 4 weeks) EV or placebo for up to 52 
weeks. Only 56% completed the treatment and all 
were included in the intention-to-treat analysis (ITT). 
There was clinical remission at week 52 in 41.8% with 
vedolizumab 8/8 weeks (p <0.001 vs. placebo, NNT = 
4); 44.8% with vedolizumab 4/4 weeks (p <0.001 vs 
placebo, NNT = 4) and 15.9% with placebo. Clinical 
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response continued through week 52 in 56% with 
vedolizumab 8/8 weeks (p <0.001 vs. placebo, NNT 
= 3); 52% with vedolizumab 4/4 weeks (p <0.001 vs. 
placebo, NNT = 4) and 23.8% with placebo. 8/8 or 4/4 
weeks vedolizumab was associated with increased 
mucosal healing (p <0.001 for both comparisons with 
placebo). There was no significant difference com-
paring the two grouped vedolizumab therapies with 
the placebo group17(A).

GOLIMUMAB VERSUS INFLIXIMAB VERSUS 
ADALIMUMAB VERSUS VEDOLIZUMAB

Because of lack of direct comparative studies be-
tween the various biological agents in the treatment 
of ulcerative colitis with moderate to severe activi-
ty, a meta-analysis indirectly compared these agents 
(network meta-analysis). Five RCTs were included to 
assess the efficacy of golimumab (1 RCT), infliximab 
(2 RCTs), and adalimumab (2 RCTs) in the treatment 
of moderate to severe active UC in adult patients 
without prior anti-TNF therapy. The outcomes eval-
uated included clinical response, clinical remission, 
mucosal healing after induction therapy (6-8 weeks), 
maintenance therapy (1 year), as well as clinical re-
sponse and sustained remission (induction with 
maintenance)21(B).

For induction therapy, no statistically significant 
differences were found between golimumab and 
adalimumab or between golimumab and infliximab. 
The use of infliximab was statistically superior to 
the use of adalimumab at induction for all the con-
sidered outcomes. In the maintenance of remission, 
golimumab and infliximab showed similar efficacy to 
achieve both clinical remission and sustained clinical 
remission, whereas adalimumab was not significant-

ly superior to placebo in sustained clinical remis-
sion21(B).

Golimumab and infliximab also had similar effi-
cacy to achieve maintenance, clinical response, sus-
tained clinical response, and mucosal healing. Golim-
umab at a dose of 50 mg and 100 mg was statistically 
superior to adalimumab for clinical response and 
sustained clinical response and golimumab 100 mg 
was also superior to adalimumab for mucosal heal-
ing. Therefore, this network meta-analysis (indirect 
evidence) suggests that infliximab was statistically 
superior to adalimumab at induction, and that go-
limumab was statistically superior to adalimumab 
for sustained outcomes. Infliximab and golimumab 
were comparable in terms of efficacy21(B).

Another meta-analysis with 7 RCTs, with patients 
presenting the same characteristics of the previous 
meta-analysis and including a RCT comparing vedoli-
zumab with placebo, showed that all biological agents 
(adalimumab, golimumab, infliximab and vedolizum-
ab) presented more clinical response, clinical remis-
sion and mucosal healing than placebo in induction 
therapy. It was also suggested that infliximab was 
more effective than adalimumab in inducing clinical 
response (OR = 2.36, 95% CI 1.22 to 4.63) and muco-
sal healing (OR = 2.02, 95% CI, 1.133 to 3.59). There 
were no other indirect comparisons with statistical 
significance22(B).

RECOMMENDATIONS

In the maintenance of remission, golimumab 
and infliximab showed similar efficacy in the rate of 
clinical remission and sustained clinical remission, 
and mucosal healing. (B) MODERATE QUALITY EV-
IDENCE
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The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order 
to standardize producers to assist the reasoning and decision-making of doctors.
The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be 
adopted, depending on the conditions and the clinical status of each patient.

INTRODUCTION

Crohn’s disease (CD) is characterized primarily 
by chronic inflammation of the gastrointestinal tract 
with etiology not yet fully understood. However, new 
knowledge about the immune system of the intesti-
nal mucosa, especially those dependent on genetic 
alterations and related to the pro-inflammatory ac-
tivity of TNF-α in the mechanism of tissue lesions, 
led to the development of anti-TNFα monoclonal 
antibodies. Anti-TNFα monoclonal antibodies, such 
as infliximab (IFX), adalimumab (ADA) and certoli-
zumab (CZP), have been considered effective drugs in 
inducing and maintaining remission in CD. Another 
class of biological drugs known as anti-integrin anti-
bodies (vedolizumab) has been introduced in clinical 
practice. Vedolizumab is an α4β7 integrin inhibitor 
and blocks the migration of leukocytes through the 
intestinal endothelium. Ustekinumab (UTQ) is a hu-
manized monoclonal antibody directed against the 
common p40 subunit of interleukin (IL) -12 and IL-

23, two important pro-inflammatory cytokines in the 
pathophysiology of CD.

METHOD

The objective of this guideline is to provide recom-
mendations, which may assist in the decision mak-
ing, in relation to patients with Crohn’s Disease, re-
garding the therapeutic role of biological drugs. For 
this, a systematic review of the literature was car-
ried out, with descriptors according to the PICO1,2: 
Crohn’s disease, monoclonal anti-TNFα, infliximab 
(IFX), adalimumab (ADA), certolizumab (CZP), an-
ti-integrin antibodies (vedolizumab), ustekinumab 
(UTQ), benefit, damage. Carried out without restric-
tion of period, in the MEDLINE database, with the 
strategy: (Crohn Disease OR Crohn’s Enteritis OR 
Regional Enteritis OR Crohn’s Disease OR Crohns 
Disease OR Inflammatory Bowel Disease 1 OR Gran-
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ulomatous Enteritis OR Granulomatous Colitis OR 
Terminal Ileitis OR Regional Ileitis) AND (Antibodies, 
Monoclonal OR Tumor Necrosis Factor-alpha OR In-
terferon-alpha OR Leukocyte Interferon OR alpha In-
terferon) AND  Random*. 575 studies were found, of 
which 45 were selected to answer the clinical ques-
tion: What is the role (benefit and harm) of biologi-
cal drugs in the treatment of Crohn’s Disease? The 
degree of recommendation to be used stems directly 
from the available strength of the studies included 
according to Oxford50, and the use of the GRADE sys-
tem48.

RESULTS
Anti-tnf- α biological therapy
Infliximab

IFX is an anti-TNF-α composed of the binding 
of variable regions of murine monoclonal antibody 
binding specific for human tumor necrosis factor 
(A2) to the constant regions of human IgG1 immu-
noglobulin.

Remission induction
The first study (multicenter, double-blind) pub-

lished with IFX in patients (N = 108) with moderate to 
severe CD refractory to 5-ASA and steroids was done 
in 1997, showing that the drug was effective when 
compared to placebo in infusion at a dose of 5mg, 
10mg or 20mg/kg, with no difference in results be-
tween these doses. Comparing IFX with placebo, up 
to four weeks, the clinical response rate was 64% in 
patients treated with 5-20 mg/kg IFX vrs. 17% [NNT 
= 1.6]) and the remission was 33 vs. 4% (NNT = 4), 
respectively. Adverse effects rates (AEs) were similar 
in the groups3(B).

In 1999, authors demonstrated that infusions of 
IFX (5 mg/kg [n = 31] and 10 mg/kg [n = 32]) at weeks 
0, 2 and 6 were superior to placebo (n = 31) at the clo-
sure of fistulas (abdominal or perianal) at a follow-up 
of 18 weeks. The number of patients with ≥ 50% re-
duction in the number of active drainage fistulas was 
62% in the IFX group (5-10mg/kg) versus 26% in the 
placebo group (NNT = 3). The apparent cure was fol-
lowed by abscess formation in 11% of patients treated 
with IFX due to occlusion of the fistulous orifice in 
the cutaneous plane, with maintenance of its open-
ing in the gastrointestinal tract. The most common 
AEs with IFX were headache, abscess, upper respira-
tory tract infection and fatigue4(B).

Remission maintenance

One of the main studies using IFX as an effective 
drug in the maintenance of remission was the random-
ized clinical trial (RCT) ACCENT I (Crohn’s Disease 
Clinical Trial Evaluating Infliximab in a New Long-
Term Treatment Regimen in Patients with Fistulizing 
Crohn’s Disease), multicenter and double-blind study, 
which included 573 patients with luminal CD (CDAI 
between 220 and 400) who received IFX (5.0 mg/kg 
IV) and were evaluated for response at the end of two 
weeks. At this stage, 58% of the patients responded to 
this first dose with a reduction of 70 points in the CDAI 
from the baseline value and reduction of at least 25% 
in the total score. Patients who responded to IFX were 
randomized into three groups: group I - placebo intra-
venous infusions at weeks 2 and 6 and every 8 weeks 
until week 46; group II: 5.0 mg/kg IFX at these same 
intervals and group III: 5.0 mg/kg IFX at weeks 2 and 
6 followed by 10 mg/kg every eight weeks until the 
end of follow-up5(B). At the 30th week, 39% of the pa-
tients in group II were in clinical remission with CDAI 
of less than 150; 45% in group III and 21% in group I, 
this difference being significant (ARR = 0.18 with 95% 
CI: 0.05 to 0.277 and NNT = 5 when comparing group 
I and II and ARR = 0.23 with 95% CI: 0.106 to 0.354 
and NNT = 4 comparing groups I and III, respectively). 
After week 54, 40% of the IFX group achieved clinical 
remission with corticosteroid withdrawal versus 15% 
of the placebo group, with no significant differences 
between the two doses of 5 or 10mg/kg.

The incidence of severe infections was similar in 
all treatment groups6(B).

Aiming at analyzing IFX behavior on fistulizing 
CD, a multicenter, double-blind, randomized, pla-
cebo-controlled study (ACCENT II, 2004) evaluated 
the efficacy of IFX maintenance therapy in 306 adult 
patients with CD and one or more fistulas, with ac-
tive drainage, abdominal or perianal, of at least three 
months duration. Patients received IFX 5 mg/kg in-
travenously at weeks 0, 2 and 6.

A total of 195 patients who had a response at 
weeks 10 and 14, as well as 87 unresponsive patients 
were then randomized to receive placebo or IFX 
5 mg/kg IV every 8 weeks (at weeks 14, 22, 30, 38 
and 46) were then followed up to week 54. Among 
responders, response loss time was significantly lon-
ger for patients receiving IFX maintenance therapy 
than for those receiving placebo maintenance (> 40 
weeks vs. 14 weeks, p <0.001); 42% versus 62% lost 
the response (NNT = 5). Among the non-responders 
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in the IFX vs. placebo comparison, 21% and 16% had 
subsequent response, respectively, but without sta-
tistical significance (p = 0.6). IFX did not reduce the 
risk of new fistula-related abscess in 54 weeks (ARR 
= 5.1%, 95% CI -0.32 to 0.13, NNT = NS). It should be 
noted that in this study patients were mixed with 
abdominal and perianal fistulas, compromising the 
analysis of the results. Patients in the IFX mainte-
nance group were more than twice as likely to have 
antinuclear antibodies and almost four times as like-
ly to have antibodies to double-stranded DNA than 
placebo maintenance patients. There was no differ-
ence in the number of patients with adverse effects 
between the two groups (NNT = NS)7(B).

Infliximab in combined therapy
In the double-blind RCT SONIC study, the efficacy 

of IFX monotherapy with azathioprine monotherapy 
(AZA) and the two combined drugs was evaluated in 
508 adult patients with moderate to severe CD and 
who were not exposed to previous immunosuppres-
sive or biological therapy. Patients were randomly as-
signed to receive an intravenous IFX 5 mg/kg infusion 
at weeks 0, 2 and 6 and then every 8 weeks plus daily 
placebo capsules; oral AZA 2.5 mg/kg/day, plus a pla-
cebo infusion; or combination therapy with the two 
drugs. Patients were given study medication by the 
30th week and could continue in a blind extension up 
to the 50th week. Combination therapy (IFX with AZA) 
was superior to IFX monotherapy for induction of cor-
ticosteroid-free remission at week 26 (57% vs. 45%, re-
spectively, p <0.05, NNT = 4 to 55). AZA monotherapy 
was the least effective therapy (30% corticosteroid-free 
remission at week 26, p <0.01 vs. both IFX-based regi-
mens). Mucosal healing (defined as the disappearance 
of ulcers) was higher in the combined treatment group 
(AZA with IFX) compared to the other two groups. 
There were severe infections in 3.9% of patients in the 
combination therapy group, 4.9% in the IFX group and 
5.6% in the AZA group (there is no statistical signifi-
cance for any of the comparisons, NNT = NS)8,9(A).

A network meta-analysis confirms that IFX or 
the combination of IFX and AZA are more effective 
than placebo in inducing remission in CD in adult pa-
tients10(A).

In another study, 113 adult patients with moderate 
to severe (CDAI between 220 and 400) corticosteroid 
dependent (luminal relapse with reduction of corti-
costeroids for at least two times) were randomized 
to IFX 5 mg/kg or placebo with infusion at weeks 0, 

2 and 6. All patients received AZA 2-3 mg/kg/day or 6 
mercaptopurine (6-MP) 1-1.5 mg/kg/day. Clinical suc-
cess (remission, without the use of corticosteroids) 
was defined as CDAI <150 without corticosteroids. At 
the 24th week, there was benefit with an increase in 
the clinical remission rate for the combination ther-
apy group (ARA = 27.5%, 95% CI: -44% to -10%, NNH 
= 4)11(A).

Early treatment (top-down strategy) with IFX was 
compared with a standard approach (corticosteroids 
+ immunomodulators, step-up strategy) in a multi-
center, open-label RCT. A total of 133 adult patients 
with active CD (CDAI score >200 points for a mini-
mum of 2 weeks prior to randomization) of recent 
onset (without prior therapy with corticosteroids, 
antimetabolites or IFX) were randomly assigned to 
two groups: initial therapy with IFX and AZA, with-
out initial therapy with corticosteroids and then 
AZA. Further treatment with IFX and, if necessary, 
corticosteroids were allowed to control disease activ-
ity. Although remission rates at 1 year were similar 
(77% vs. 64%, respectively, p = 0.15), 19% in the step-up 
strategy were still corticosteroid compared to 0% in 
the top-down approach (p <0.001). Endoscopic heal-
ing was greater using the top-down approach. There 
was no difference between the two groups in terms 
of the number of serious adverse events12(A).

Infliximab in preventing postoperative clinical 
recurrence
A multicenter, placebo-controlled RCT, evaluated 

the efficacy of IFX in preventing postoperative recur-
rence in CD in 297 adult patients (mean age 36 years) 
treated with ileocolic resection within 45 days (mean 
of 36 days) prior to randomization, to IFX 5 mg/kg 
infused every 8 weeks versus placebo for 208 weeks. 
IFX was not superior to placebo to prevent clinical 
recurrence at week 76, but was able to reduce endo-
scopic recurrence. A lower proportion of patients in 
the IFX group had a clinical recurrence (CDAI ≥ 200 
and ≥ 70 baseline increase points, as well as endo-
scopic recurrence defined as Rutgeerts ≥ i2 score or 
appearance of new fistula or return of drainage, or ab-
scess) up to week 76, compared to the placebo group, 
but this difference was not statistically significant 
(12.9% vs. 20.0%; absolute risk reduction [ARR] with 
IFX, 7.1%; (95% CI: -1.3% to 15.5%; p = 0.97). A signifi-
cantly lower proportion of patients in the IFX group 
had endoscopic recurrence compared to the placebo 
group (30.6% vs. 60.0%; RRA with IFX, 29.4%, 95% CI: 
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18.6% to 40.2%; NNT = 4; p < 0.001). In addition, a 
significantly lower proportion of patients in the IFX 
group had endoscopic recurrence based only on the 
scores of Rutgeerts5(B) ≥ i2 (22.4% vs 51.3%, RRA with 
IFX, 28.9%, 95% CI: 18.4% to 39.4%, p <0.001). This 
RCT was interrupted early (104 weeks) because there 
was no difference in the primary outcome (clinical re-
currence), but this rule was not pre-established13(A).

RECOMMENDATIONS
Infliximab

It is effective in inducing and maintaining remis-
sion of Crohn’s disease in patients with moderate to 
severe refractory to conventional therapy (B).

It presents efficacy in fistulizing CD (B).
It is effective in preventing recurrence of Crohn’s 

disease in patients undergoing ileocolectomy (A).
Combination therapy with azathioprine promotes 

better clinical outcomes when compared to inflix-
imab or azathioprine monotherapy (A).

Adalimumab
Adalimumab (ADA) is a fully human recombi-

nant IgG1 monoclonal antibody that binds to soluble 
TNF-α.

Adalimumab in remission induction
The first double-blind, placebo-controlled RCT pub-

lished with ADA for patients with CD the CLASSIC I 
study (2006). A total of 299 patients (18-75 years) with 
moderate to severe CD (CDAI 220-450) were random-
ized into 4 groups and followed up for 4 weeks: sub-
cutaneous placebo (SC) at week 0 and at week 2; ADA 
40mg at week 0 and 20mg at week 2; ADA 80mg at 
week 0 and 40mg at week 2; and ADA 160mg at week 
0 and 80mg at week 2. 284 patients (95%) completed 
the study and comparing placebo vs. initial ADA dose 
of 40mg vs. 80mg vs. 160mg, the study showed: re-
mission rate (CDAI score <150) up to 4 weeks was 12% 
vs. 18% (not significant) vs. 24% (p = 0.06) vs. 36% (p = 
0.001, NNT = 5); reduction in CDAI score ≥ 100 points 
up to 4 weeks occurred in 25% vs. 34% vs. 40% vs. 50% 
(p <0.05, NNT = 4). The incidence of adverse events 
was similar between groups except for the presence 
of an injection site reaction when ADA 160/80 mg dose 
was used. Therefore, the 160/80mg dose of ADA SC 
had higher rates of clinical remission and improve-
ment of symptoms when compared to the other doses 
and placebo (ideal dose in induction of remission)14(A).

The GAIN study (2007) evaluated the use of ADA as 
an induction therapy in patients (n = 325) with mod-
erate to severe CD (CDAI between 220 and 450) who 
had either a loss of response or who were intolerant to 
IFX treatment. Patients were randomized to ADA SC 
treatment at doses of 160/80mg or placebo at weeks 0 
and 2. 301 patients (93%) completed the study and at 
week 4, 21% of patients (34 of 159) randomized to ADA 
had clinical remission (CDAI <150) compared to 7% (12 
of 166) of those treated with placebo, this difference 
being significant (ARA = 14.2%, 95% CI: -0.217 to -0.067 
and NNT = 7). There were fewer adverse events in the 
ADA group (ARR = 15.7%, 95% CI 0.05 to 0.26, NNT = 
6) and there was no difference in the risk of infection 
between ADA vs. placebo (NNT = NS)15(B).

Adalimumab in remission maintenance
The CLASSIC II study was conducted, including 

55 patients who were in clinical remission at the end 
of the CLASSIC I study, to establish the ADA’s effica-
cy in maintaining the treatment of patients with CD. 
Patients were eligible for CLASSIC II randomization 
if they were in clinical remission at week 0 (week 4 in 
CLASSIC I) and week 4. At week 4, those in remission 
were randomized to receive maintenance treatment 
via subcutaneous ADA 40 mg every two weeks, ADA 
40 mg weekly or placebo from week 4 to week 55. 
Patients who were not in remission at both times en-
tered into an open cohort and received 40 mg every 
two weeks. All patients were followed until the end 
of week 56. Clinical remission at the end of 56 weeks 
occurred in 79% (15/19) in the ADA group treated on 
alternate weeks, 83% (15/18) in the ADA group treated 
weekly and 44% (8/18) in the ADA group who received 
the placebo; p <0.05 for each ADA group versus pla-
cebo. Among the patients who were not randomized, 
46% were in remission at the 56th week6(B).

Maintenance treatment with ADA was well tol-
erated. Rates of serious adverse events were low in 
ADA-treated patients and were similar to placebo. No 
patient developed severe infectious adverse events, 
opportunistic infections, tuberculosis, lupus, demy-
elinating neurological diseases or lymphoma; and no 
patient died16(B).

The double-blind, multicenter RCT CHARM es-
tablished ADA efficacy for patients with moderate to 
severe luminal and fistulizing CD (CDAI between 220 
and 450) for at least 4 months at a follow-up of 56 
weeks. Participants had ADA induction therapy (80 
mg at week 0 and 40 mg at week 2) and at week 4, 
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patients were stratified by response (CDAI decrease 
> 70 points from the baseline) and randomized to 1 
of 3 groups: ADA 40mg weekly, ADA 40mg every 2 
weeks and a third with placebo. If patients had no 
response or had relapses after week 12, they could 
switch to open treatment with ADA. The primary 
outcome evaluated was the percentage of random-
ized responders who achieved clinical remission 
(CDAI <150) at weeks 26 and 56. The percentage of 
randomized responders in remission was significant-
ly higher in ADA 40 mg weekly and 40 mg weekly at 
week 2 versus placebo at week 26 (40%, 47% and 17%, 
respectively, p <0.001) and at week 56 (36%, 41% and 
12%, respectively, p <0.001). In the 26th week, it was 
possible to find an increase in remission compared to 
placebo, for both ADA in alternate weeks and weekly 
(ARA = 25.8% with 95% CI: 0.150 to 0.36 and NNT = 
4 and ARA = 27.8% with 95% CI: 0.167 to 0.380 and 
NNT = 3, respectively). In the 56-week evaluation, 
there was no difference between ADA treatment in 
alternate weeks or weekly. However, remission in 
ADA-treated patient groups remained greater than 
that in the placebo group (ARA = 25.4% with 95% CI: 
0.154 to 0.343 and NNT = 4 and ARA = 31.4 with 95% 
CI: 0.209 to 0.407 and NNT = 3, respectively)17(B).

This study also showed that patients who were 
virgins of biological therapy responded more (remis-
sion rate) to ADA than those with previous IFX use 
compared with placebo (ARA = 30.6% CI 95% -0.41 to 
-0.19; NNT = 3). The subgroup of patients who pre-
sented previous failure to the IFX obtained better re-
sponse (remission rate) to ADA compared to placebo 
(ARA = 20.5%, 95% CI -0.31 to -0.09, NNT = 5). Ad-
verse events occurred in 59% of the patients (507 out 
of 854) during the induction period; however, only 
5.3% of the cases manifested in the severe form, with 
a case of multiple sclerosis17(B).

After 56 weeks in the CHARM study, patients en-
tered into an open-label study (ADHERE - Additional 
long-term Dosing with Humira to Evaluate Sustained 
Remission and Efficacy in CD). Patients still receiving 
blind therapy at the end of the study CHARM received 
ADA 40 mg every two weeks after entry into ADHERE. 
Patients with ADA open-label therapy every 2 weeks 
or weekly continued on the same regimen. During 
ADHERE, patients with ADA every 2 weeks could be 
switched to weekly doses in the case of relapse or 
non-response of the disease. Almost half of the par-
ticipants had previous treatment with another TNF 
inhibitor. Remission was defined as a CDAI score be-

low 150. Among the 382 patients who completed the 
study, clinical remission rates at 2 years (according to 
original randomization) were 37.6% in randomized to 
placebo, 41.9% with ADA every two weeks, and 49.8% 
with ADA once a week. In addition, it was possible to 
verify reduction in the rate of hospitalizations and the 
need for surgical treatment, associated to the improve-
ment of quality of life18(B).

Long-term results from the CHARM and ADHERE 
trials suggest that by continuing ADA treatment for 4 
years, less than one third of people maintain remis-
sion; the same proportion of people may stop treat-
ment due to adverse events19(B).

The effectiveness of ADA in maintenance was 
proven in the CHARM17(B) study, with some interest-
ing data on mucosal healing available in the EXTEND 
study (Extend the Safety and Efficacy of Adalimum-
ab Through Endoscopic Healing [double-blind RCT]), 
which included 135 patients aged 18-75 years with ac-
tive ileocolic CD, moderate to severe for ≥ 4 months 
who were treated on an ADA induction regimen at a 
dose of 160mg SC at week 0 and then 80mg at week 
2. At week 4, patients (n = 129) were randomized into 
40 mg ADA or placebo every two weeks until week 52. 
ADA use without blinding was given to patients with 
relapsed or unresponsive patients, starting at week 
8. The healing of the mucosa was reevaluated by ileo-
colonoscopy at weeks 12 and 52. At week 12 the ADA 
versus placebo comparison showed: clinical remission 
(CDAI <150) in 47% vs 28% (p = 0.021, NNT = 6); remis-
sion (based on Crohn’s Disease Endoscopic Index of 
Severity) in 52 vs. 28% (p = 0.006, NNT = 5) and mu-
cosal healing (based on ileocolonoscopy) in 27 vs. 13% 
(p = 0.056). This comparison at week 52 resulted in: 
clinical remission in 33% vs. 9% (p = 0.001, NNT 5); re-
mission in 28% vs. 3% (p <0.001, NNT 4) and mucosal 
healing in 24 vs. 0% (p <0.001, NNT5). Therefore, ADA 
maintenance therapy immediately after ADA induc-
tion may increase remission rates (based on Crohn’s 
Disease Endoscopic Index of Severity) at 12 and 52 
weeks in patients with active CD20(B). At 52 weeks, 
there was a lower hospitalization rate in patients who 
maintained the healed mucosa. In this study, ADA was 
associated with 5 severe adverse events, including 3 
opportunistic infections20(B).

Adalimumab in fistulizing disease
In the CHARM study, the results of 117 patients 

(70 ADA [combined group] and 47 placebo) with CD 
fistulas, 2/3 of them with single lesion and 1/3 with 
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more than one path were analyzed. At week 26, 30% 
of ADA maintenance patients (combined groups) had 
complete fistula closure, increasing to 33% at week 
56, versus 13% in the placebo group (ADA vs placebo 
at weeks 26 and 56 with significant difference, p = 
0.43 and p = 0.016, respectively)(17)(A).

An extension of the CHARM (open-label exten-
sion) study, evaluating long-term results, with an ap-
proximate 2-year follow-up, showed that 60% (22/37) 
of ADA-treated patients maintained healing of fistu-
las, although non responders, for withdrawal (loss 
of efficacy, adverse effects, protocol violation), have 
reached the significant mark of 31%21(B).

In the GAIN study described above, in the 325 in-
cluded patients, 45 had perianal fistulas and no dif-
ferences were identified for the clinical response or 
remission of the lesions, with the induction regimen 
160/80mg at weeks 0 and 2 and placebo15(B).

With the same posology and control scheme in 
4 weeks, another multicenter, prospective, open, 
observational study, including patients who had al-
ready used and dispensed IFX for the same reasons, 
of the 22 patients with fistulizing disease, five (23%) 
experienced remission of fistula (complete closure of 
all fistulae that were draining at the baseline), and 
nine (41%) experienced improvement of the fistula 
(≥ 50% decrease in the number of fistulas that were 
draining at baseline) at week 422(C).

The open-label, single-arm, multicenter, phase 
IIIb CHOICE study evaluated the safety and efficacy 
of ADA in patients with moderate to severe CD who 
did not respond or had lost the response to IFX. Of 
the 88 patients with at least one fistula with base-
line drainage, 83 had data available at the last visit 
(the last visit dates ranged from week 4 to week 36). 
Fistula drainage decreased by 41.3% at the last vis-
it compared to the baseline, at which time approxi-
mately 40% of the patients (34 out of 88 patients) had 
complete cure of the fistula23(C).

Adalimumab in combined therapy
A multicenter, open-label RCT DIAMOND - Deep 

Remission of Immunomodulator and Adalimumab 
Combination Therapy for Crohn’s Disease) evaluat-
ed the efficacy of ADA with and without azathioprine 
in patients (N = 177) with active, moderate to severe 
CD (CDAI ≥ 220), virgin to biological and immuno-
modulators (AZA, 6-MP, methotrexate, tacrolimus, 
or cyclosporine). Patients were randomized to SC 
administration of ADA at 160 mg at week 0, 80 mg 

at week 2, and thereafter at 40 mg every 2 weeks up 
to 52 weeks (monotherapy group, n = 92), or ADA 
with AZA (25-100 mg per day) (combined group, n 
= 85) for 52 weeks. The primary outcome analyzed 
was clinical remission (CDAI <150) at week 26. In-
tent-to-treat analysis with non-responder imputa-
tion (NRI) showed that the clinical remission rate at 
week 26 was not different between the monotherapy 
group and the combined group (71.8% vs. 68.1%, OR 
= 0.84, 95% CI 0.44 to 1.61, p = 0.63). The analysis 
by protocol also showed no difference between the 
two groups for this outcome. The rate of endoscopic 
improvement at week 26 was significantly higher in 
the combined group (84.2%) than in the monothera-
py group (63.8%, p = 0.019). However, these rates at 
week 52 were not significantly different between the 
two groups (79.6% versus 69.8%, p = 0.36)24(A).

During the 52 weeks, adverse events occurred 
that excluded the study in 19 patients (22.3%) in the 
monotherapy group and in 22 patients (24.2%) in the 
combined group. The incidence of adverse events 
was not different between the two groups. Therefore, 
this study suggests that AZA does not contribute to 
improving the efficacy of ADA treatment, as opposed 
to its contribution to the additional efficacy of treat-
ment with IFX24(A).

Adalimumab in the prevention of post-opera-
tive recurrence 
Patients (N = 51) with CD and undergoing ileocol-

ic resection were randomized to treatment with ADA 
SC 160/80mg and maintenance with 40mg every two 
weeks, AZA PO 2.0 mg/kg/day or mesalazine PO 3.0 g/
day, starting 2 weeks after surgery and with follow-up 
for 2 years. After two years, 6.3% of the individuals ran-
domized to ADA treatment had endoscopic recurrence 
compared to 64.7% and 83.3% of those randomized 
to treatment with AZA and mesalazine, respectively, 
these differences being significant and favoring indi-
viduals treated with ADA (RRA = 0.585 with 95% CI: 
0.207 to 0.699 and NNT = 2 and RRA = 0.771 with 95% 
CI: 0.407 to 0.8883 and NNT = 1, for ADA treatment 
compared to AZA and mesalazine respectively)25(B). 
Regarding clinical data, 12.5% of ADA-treated patients 
presented clinical recurrence compared to 64.7% and 
50% of those treated with AZA and mesalazine, re-
spectively, with significant differences (RRA = 0.522 
with 95% CI: 0.132 to 0.719 and NNT = 2 and RRA = 
0.375 with 95% CI: 0.001 to 0.568 and NNT = 3, for 
ADA treatment compared to the use of AZA and me-
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salazine, respectively)25(B). Therefore, in patients with 
CD, ADA is superior to thiopurines and mesalazine in 
preventing recurrence of postoperative disease.

RECOMMENDATIONS:
Adalimumab

It is effective in inducing and maintaining remis-
sion of Crohn’s disease in patients with moderate to 
severe activity refractory to conventional therapy (B).

May be effective in fistulizing Crohn’s disease (B).
It is effective in preventing recurrence of Crohn’s 

disease in patients undergoing ileocolectomy (B).
There is no evidence of clinical benefit in the com-

bination of adalimumab with azathioprine in patients 
with moderate to severe Crohn’s disease (A).

Certolizumab pegol
Certolizumab pegol (CZP) is composed of TNF-al-

pha inhibitor humanized monoclonal antibody frag-
ment expressed in Escherichia coli and conjugated 
to two polyethylene glycol (PEG) molecules, for sub-
cutaneous administration. CZP, unlike the other an-
ti-TNFs, does not contain the Fc portion of the im-
munoglobulin and thus does not induce complement 
activation, antibody-dependent cytotoxicity, and 
apoptosis. Also, because it is not an IgG1 immuno-
globulin, as in the case of the other anti-TNFs, it does 
not cross the placental barrier26,27(A).

Certolizumab pegol (CZP) is a Fab’ fragment of a 
humanized antibody recombined against tumor ne-
crosis factor alpha (TNF-α).

Certolizumab pegol in remission induction
A multicenter, double-blind placebo-controlled 

RCT study evaluated the efficacy of therapy with 
CZP in 439 adults (18-75 years) with moderate to se-
vere CD (CDAI 220- 450) without previous anti-TNF 
therapy. There was stratification according to serum 
C-reactive protein (CRP) concentration at baseline 
(<10 mg/L, ≥ 10 mg/L). Patients (N = 439) were ran-
domized to receive CZP (400 mg subcutaneously, n = 
223) or placebo (n = 215) at weeks 0, 2 and 4. The pri-
mary outcome evaluated was clinical remission rates 
(CDAI ≤ 150 points) at week 6. The clinical response 
(reduction ≥ 100 points of CDAI score at week 0) at 
weeks 2, 4, and 6 was considered a secondary out-
come. There was no difference in the rate of patients 
in clinical remission at week 6 between the CZP vs. 
placebo groups (p = 0.174; NNT = NS), as well as in the 

clinical response rate (p = 0.179; NNT = NS). Serious 
adverse events occurred in 5% and 4% of patients in 
the CZP and placebo groups, respectively28(A).

In the PRECiSE 1 (Pegylated Antibody Fragment 
Evaluation in Crohn’s Disease: Safety and Efficacy 
1) study, a multicenter, double-blind, placebo-con-
trolled RCT it was included adult patients (N = 662) 
with active, moderate to severe CD (CDAI between 
220 and 450) without control of the disease for at 
least three months, on the use of corticosteroids or 
immunosuppressants or association of both drugs. 
These patients were randomized to treatment with 
CZP SC 400 mg or placebo at weeks 0, 2 and 4 and 
every 4 weeks to 24 weeks with evaluations between 
6th and 26th weeks28(A). With the objective of analyz-
ing a clinical response, defined as a reduction greater 
than 100 points in baseline CDAI and clinical remis-
sion rate (CDAI ≤ 150), it was possible to verify a clin-
ical response at week 6 of 37% for CZP and 26% for 
placebo (p <0.05). The response at two weeks 6 and 
26 (composite outcome) was observed in 22% of pa-
tients receiving CZP and in 12% of placebo patients (p 
= 0.05). CZP was superior to placebo in inducing clin-
ical remission at week 4 and at week 26 (p <0.05 for 
both comparisons), but not at other times evaluated. 
CZP induction and maintenance therapy was associ-
ated with a modest improvement in response rates 
compared to placebo, but without significant im-
provement in remission rates. The recurrence rate of 
adverse events was similar between the groups, with 
headache, nasopharyngitis and abdominal pain being 
the most prevalent among patients treated with CZP 
(18%, 13% and 11%, respectively)26(A).

Certolizumab pegol in remission maintenance
The randomized, double-blind, placebo-controlled 

PRECiSE 2 study evaluated the efficacy of mainte-
nance therapy for CZP in adults with active Crohn’s 
disease for at least 3 months with moderate to severe 
activity (CDAI from 220 to 450). As an induction ther-
apy, 400 mg CZP were administered subcutaneously 
at weeks 0, 2 and 4. Patients with clinical response, 
defined as a reduction of at least 100 points from 
baseline CDAI at week 6, were stratified according 
to their initial C-reactive protein level and random-
ized to receive 400 mg CZP or placebo every 4 weeks 
up to the 24th week with follow-up up to week 26. 
Among patients responding to induction therapy at 
week 6, remission (defined as CDAI ≤ 150) at week 26 
was achieved in 48% of patients in the certolizumab 
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group and 29% in the placebo group (CZP vs. placebo 
ARA = 19.3% with 95% CI -0.285 to -0.097 and NNT = 
5, p <0.001). The response was maintained at week 
26 in 63% of patients (intention-to-treat analysis) who 
were receiving CZP versus 36% receiving placebo (p 
<0.001). Serious infectious adverse events, including 
one case of pulmonary tuberculosis, occurred in 3% 
of patients receiving CZP and in less than 1% of pa-
tients receiving placebo27(A).

Patients who completed PRECiSE 2 were eligible 
to enter PRECiSE 3, an extension of PRECiSE 2, a pro-
spective and open study, in which patients received 
CZP (400 mg) every 4 weeks for 54 weeks, with no op-
tion being offered increase your dose. A total of 141 of 
215 patients who received CZP and 100 of 210 patients 
who received placebo were eligible for this study. This 
study aimed to analyze the results of continuous treat-
ment with CZP compared to discontinuation of treat-
ment after drug induction therapy. Disease activity 
was measured by the Harvey-Bradshaw index27(A).

The response rate verified by the Harvey-Brad-
shaw index at the 26th week of PRECiSE 2, corre-
sponding to week 0 of the PRECiSE 3 study, was 
56.3% (121 of 215 patients) for patients in the contin-
uous therapy group and 37.6% (79 of 210 patients) in 
the group of patients who discontinued CZP27(A). Al-
though the reduction in response was evident over 
time in the continuous therapy and discontinuation 
groups, substantial response rates were sustained in 
both groups, being 62.8 and 47.1% for the 52nd and 
80th weeks respectively, between individuals treat-
ed continuously. The corresponding values for the 
discontinued group were 63.3 and 45.6%, respective-
ly27(A). CZP was well tolerated in this study and the 
incidence of AEs was similar both in the continuous 
group and in the discontinuation of the drug29(B).

An additional dose or re-induction with CZP may 
help achieve clinical response at 12 months in pa-
tients who have not responded previously. This is 
the conclusion of the PRECiSE 4 study, based on an 
extension of the PRECiSE 2 study. 124 patients who 
relapse before week 26 in the original study partici-
pated in this study. A total of 49 patients in the PRE-
CISE 2 continuous therapy group received 1 addition-
al dose of CZP 400 mg followed by maintenance with 
CZP 400 mg every 4 weeks. Another 75 patients in 
the PRECISE 2 placebo group received CZP 400 mg 
at weeks 0, 2 and 4, followed by maintenance with 
CZP 400 mg every 4 weeks. Fifty-five patients (44%) 
were withdrawn from the study for 52 weeks, mainly 

due to AEs, lack of improvement or worsening of the 
disease. Comparing the continuous and re-induction 
groups at week 4, there was a response rate of 63% 
vs. 65%, respectively, and in 1 year this result was 55 
vs. 59%30(B).

The multicenter WELCOME study aimed to 
evaluate the clinical efficacy of CZP in patients with 
moderate to severe CD (CDAI 220-450), who had lost 
response or became intolerant to IFX (secondary fail-
ures)31(B).

In this study, all patients received induction with 
CZP 400 mg at weeks 0, 2 and 4, and were then evalu-
ated at week 6. Only subjects who presented clinical 
response (CDAI drop ≥ 100 points) were randomized 
to maintenance treatment with CZP 400 mg every 
two or four weeks (329 of 539 patients, 61%) by the 
24th week, and then evaluated in the 26th week. The 
study was completed in 150 patients (46%) - a high 
dropout rate. Comparing CZP every 2 weeks versus 
every 4 weeks resulted: clinical response of 37% vs. 
40% (not significant) and clinical remission of 30% vs. 
29% (not significant)31(B).

Certolizumab pegol in fistulizing CD
In the PRECISE 1 study, 107 patients had fistu-

las with drainage at baseline; at week 26, 30% of the 
CZP group and 31% of the placebo-treated patients 
achieved remission of fistula26(A).

A subgroup analysis of the PRECiSE 2 study, in-
cluding patients with drainage fistulas who respond-
ed to treatment after induction therapy, were then 
randomized to CZP 400 mg (n = 28) or placebo (n = 
30) every 4 weeks, demonstrated that 36% of patients 
in the CZP group had complete closure of the fistula 
at week 26, compared with 17% of patients receiving 
placebo (p = 0.038; NNT = 5). However, partial clo-
sure of the fistula (≥ 50% closure at two consecutive 
visits after the baseline, ≥ 3 weeks apart) was not sta-
tistically different (p = 0.069) with 54% and 43% of pa-
tients treated with CZP and placebo, respectively, at 
26 weeks. Therefore, CZP increases the rate of fistu-
la closure by up to 26 weeks in patients with CD who 
have responded to 6-week induction therapy27(B).

RECOMMENDATIONS
Adverse effects of anti-TNF-α therapy

Maintenance therapy with anti-TNF-α is not as-
sociated with an increased overall rate of severe in-
fection in the central studies. However, opportunistic 
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infections, such as tuberculosis or fungal infections, 
can occur as a direct consequence of the use of these 
drugs. Failure to observe an increased rate of these 
infections in the trials may be secondary to the rela-
tively short follow-up period32(A).

A systematic review with meta-analysis includ-
ed 22 RCTs comparing anti-TNFα versus placebo in 
7,054 patients with inflammatory bowel disease and 
showed that anti-TNFα therapy doubled the risk of 
opportunistic infections in patients with inflamma-
tory bowel diseases (RR = 2.05, 95% CI, 1.10 - 3.85, 
NNH = 500, IC 95% 200 - 1567). However, including 
only patients with CD, in the analysis of 15 studies 
with a total of 4,566 patients, this increase did not 
show statistical significance (RR = 2.34, 95% CI 0.98 
to 5.57, NNH = NS)32(A).

Another systematic review with 8 historical co-
hort studies compared IFX therapy up to 3 months 
after abdominal surgery versus no treatment in 1,641 
patients with CD. Comparing preoperative IFX ver-
sus non-treatment, IFX therapy was associated with 
a moderately increased risk of infectious complica-
tions (6 studies, N = 1,159, OR = 1.50, 95% CI 1.08-
2.08, NNH = 6-41), mainly distant from the surgical 
site (OR = 2.07, 95% CI, 1.30-3.30). There was no 
difference in the rate of noninfectious complications 
in the analysis of 4 studies with a total of 834 pa-
tients33(A).

Anti-TNF-α therapy may be associated with a 
small or non-increased risk of neoplasia (melanoma) 
compared to the general population, but the risk may 
be increased when in combination with immunomod-
ulatory therapy (thiopurines or methotrexate)35(A).

A systematic review with meta-analysis (6 RCTs 
- CLASSIC I and II, CHARM, GAIN, EXTEND and AD-
HERE), including data from 1,594 patients (3,050 pa-
tients per year of exposure) with CD, compared ADA 
with immunomodulator versus ADA monotherapy to 
assess the risk of malignancy. Immunomodulators 
were defined as any immunomodulator (thiopurine 
or methotrexate), or thiopurine alone. Comparing 
ADA monotherapy versus expected incidence in the 
general population, there was no significant differ-
ence in the incidence of non-melanoma skin cancer 
or other cancers. Combination therapy was associ-
ated with increased incidence of non-melanoma skin 
cancer (standardized incidence rate 3.04, 95% CI 
1.66-5.1) and increased incidence of other malignan-
cies (standardized incidence rate [SIR] 4.59, 95% CI, 
2.51-7.7), in comparison with the general population. 

ADA in combination therapy was also associated with 
increased risk of non-melanoma skin cancer (RR = 
3.46, 95% CI 1.08-11.06, for combination therapy vs. 
any immunomodulator and RR corrected = 4.01; 95% 
CI 1.24-13 for combination therapy vs. thiopurine 
alone) and increased risk of other neoplasms (RR 
corrected = 2.82; 95% CI: 1.07-7.44, for combination 
therapy vs. any immunomodulator; corrected RR = 
2.61; 95% CI 0.93-7.31 [not significant], for combina-
tion therapy vs. thiopurine alone)34(A).

A systematic review with meta-analysis (9 RCTs, 
3 cohorts and 14 case series) evaluated the rate of 
non-Hodgkin’s lymphoma (NHL) in adult patients 
with CD who received anti-TNF therapy. A compar-
ison was done with rates from population registry  
and a population of CD patients treated with immu-
nomodulators (8,905 patients with 21,178 patient/
year of follow-up). Of the 26 studies included, 22 
referred to IFX therapy, 3 with ADA and 1 with CZP 
and an average of 66% of patients were on concomi-
tant use of immunomodulators. Thirteen NHL cases 
(6.1 per 10,000 patient-years) were reported among 
those using TNF inhibitors and most had previous ex-
posure to the immunomodulator (6-MP or AZA)35(A).

Compared with the expected rate of NHL in the 
Surveillance Epidemiology and End Results (SEER) 
database, [1.9 per 10,000 patient-years], TNF inhibi-
tors were associated with increased risk of NHL (SIR 
= 3.23, 95% CI 1.5-6.9). Compared with the NHL rate 
in patients treated with isolated immunomodulators 
(4 per 10,000 patient-years), TNF-α inhibitors were 
not associated with increased risk of NHL (SIR = 1.7, 
95% CI 0.5-7.1). There was significant heterogeneity 
in the NHL rate in all studies. Therefore, the use of 
anti-TNF-α agents with immunomodulators is as-
sociated with an increased risk of NHL in adult pa-
tients with CD, but the absolute rate of these events 
is low35(A).

A historical cohort study compared 4,554 patients 
with inflammatory bowel disease (IBD) exposed to 
TNF-α inhibitors with 16,429 unexposed patients 
with IBD, in a follow-up of 5 years. TNF-α inhibitors 
have been associated with increased risk of central 
demyelinating disease (including multiple sclerosis, 
optic neuritis, transverse myelitis and other central 
demyelinating diseases) in patients with inflamma-
tory bowel disease (hazard ratio 2.19, 95% CI 1.02-
4.71)36(A).

A systematic review of 5 cohort studies (2 retro-
spective and 3 prospective) evaluated the use of an-
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ti-TNF-α during pregnancy and the risk of adverse 
outcome in 1,216 women with IBD (409 pregnancies 
exposed to anti-TNF agents and 832 non-exposed). 
Inconsistencies between studies included time, du-
ration, dosage, and varied or unspecified frequency 
of exposure to anti-TNF-α therapy.37(B).

No significant differences were found regarding 
the outcomes: abortion rate in the analysis of 5 stud-
ies with 1,242 pregnancies; preterm birth in the anal-
ysis of 4 studies with 1,055 pregnancies; low birth 
weight in the analysis of 3 studies with 943 pregnan-
cies; congenital malformation in the analysis of 5 
studies with 1,216 pregnancies. Therefore, exposure 
to tumor necrosis factor inhibitor during pregnancy 
may not be associated with unfavorable outcomes of 
pregnancy in women with inflammatory bowel dis-
ease37(B).

Certolizumab
It is effective in inducing and maintaining remis-

sion of Crohn’s disease in patients with moderate to 
severe activity refractory to conventional therapy (A).

May have clinical benefits when used in patients 
with moderate to severe Crohn’s disease with failure 
or intolerance to infliximab (B).

RECOMMENDATIONS
Biological therapy with anti-integrin 
antibodies (vedolizumab)

Vedolizumab (VDZ) is a recombinant humanized 
monoclonal antibody that specifically recognizes 
α4β7 integrin present on the surface of lympho-
cytes, inhibiting the migration of these cells from 
the bloodstream to the intestinal mucosa through 
the vascular endothelium. Its mechanism of action 
promotes selective immunosuppression for the gas-
trointestinal tract.

GEMINI II38(B) and III RCTs are phase-III mul-
ticenter, double-blind, placebo-controlled, non-de-
scribed allocation concealment trials to assess the 
efficacy and safety of VDZ in moderate to severe CD, 
including patients who do not presented previous 
therapy with anti-TNFα and patients who had an in-
adequate response, loss of response or intolerance to 
immunomodulatory or anti-TNF-α agents.

GEMINI II38(B) was designed to evaluate the ef-
ficacy and safety of VDZ as an induction treatment 
(dose at weeks 0 and 2 with evaluation at week 6) and 
maintenance treatment (at weeks 6-52). In contrast, 

GEMINI III was designed to evaluate the efficacy and 
safety of VDZ as an induction treatment only at dos-
es at weeks 0, 2 and 6 and at weeks 6 and 10.

The GEMINI II38(B) study had two cohorts. Co-
hort 1 was randomized to the induction trial, while 
cohort 2 received open induction and was random-
ized to maintenance assessment. Cohort 1 received 
VDZ 300 mg or placebo, respectively, at week 0 and 
2, and cohort 2 received 300 mg VDZ openly at week 
0 and week 2. Response to therapy was evaluated at 
week 6. Responders of treatment arm in both cohorts 
were randomized to VDZ 300 mg every 8 weeks, VDZ 
300 mg every 4 weeks or placebo. Non-responders of 
the treatment arm received VDZ every 4 weeks. The 
placebo arm of the induction experiment received 
placebo during the maintenance phase.

Vedolizumab in remission induction 
In this study it was included 368 patients (mean 

age 37 years) with active CD for ≥ 3 months were 
included (CDAI index 220-450). All patients had no 
response or had unacceptable side effects with glu-
cocorticoids, immunosuppressive agents or tumor 
necrosis factor antagonists. The remission defined 
as CDAI score ≤ 150 and CDAI-100 response defined 
as reduction ≥ 100 points in the CDAI score (CDAI of 
0-600). At week 6, comparing VDZ versus placebo, 
the remission rate was 14.5% vs. 6.8%, respective-
ly (p = 0.02, NNT = 13) and the CDAI-100 response 
of 31.4% vs. 25.7%, respectively (not significant). 
In cohort 2, 747 patients who received open label 
VDZ had remission in 17.7% and CDAI-100 response 
in 34.4%. There was no statistically significant dif-
ference in the rate of clinical remission in patients 
with anti-TNF-α therapy failure with 4.3% of the 
placebo group compared to 10.5% in the VDZ group 
(ARA 6.2%, 95% CI: -1.4-13.7, p = 0.11). In addition, 
the CDAI-100 response in patients with anti-TNF-α 
failure did not reach a statistically significant dif-
ference with 22.9% of the placebo group compared 
to 23.8% of the VDZ group (ARA 1.0%; %: -11.8-13.7, 
p = 0.88). Therefore, induction therapy with VDZ 
may increase the remission rate in patients with 
CD38(B).

Vedolizumab in remission maintenance 
A total of 119 patients from the induction (ran-

domized) phase described above and 674 patients 
from the cohort with open-label therapy (high study 
abandonment rate), who presented a response (re-
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duction ≥ 70 points in the CDAI score) for VDZ at 6 
weeks were randomized to VDZ 300 mg IV once ev-
ery 8 weeks or every 4 weeks versus placebo for 1 
year. Treatment was discontinued by 52% of patients 
(mainly due to lack of efficacy), but all were included 
in the intention-to-treat analysis.

The remission rates at 52 weeks were: 39% with 
VDZ once every 8 weeks (p <0.001 versus placebo, 
NNT = 6); 36.4% with VDZ once every 4 weeks (p = 
0.004 versus placebo, NNT = 7) and 21.6% with pla-
cebo38(B).

CDAI-100 response rates at 52 weeks were: 43.5% 
with VDZ once every 8 weeks (p = 0.01 versus pla-
cebo, NNT = 8); 45.5% with VDZ once every 4 weeks 
(p = 0.005 versus placebo, NNT = 7) and 30.1% with 
placebo38(B).

The clinical remission rate was statistically signif-
icant in patients with anti-TNF-α therapeutic failure 
with 12.8% of the placebo group compared to 28.0% 
in the VDZ in each 8-week group (ARA 15.2%; 95% CI: 
3.0-27.5, p = 0.01) and 27.3% in the VDZ group every 
4 weeks (ARA 14.5%, 95% CI 2.0-26.9, p = 0.02)38(B).

There was no significant difference between 
groups in durable remission (remission in ≥ 80% of 
study visits, including final visit)38(B).

The most common adverse events with VDZ in-
cluded nasopharyngitis, infections, and severe in-
fections (no p-value reported)38(B). Therefore, main-
tenance therapy with VDZ may improve symptoms 
in patients with previous response to VDZ induction.

GEMINI III RCT is a multicenter, double-blind, 
placebo-controlled study of VDZ induction therapy 
for patients with CD (CDAI 220-400) and previous 
anti-TNF-α therapy failure (which means, an inade-
quate response, loss of response or intolerance to ≥1 
anti-TNF-α). Patients (N = 315) were randomized 1: 1 
for induction with VDZ 300 mg IV at week 0, 2 and 6 
or placebo. The primary outcome was clinical remis-
sion at week 6. Secondary outcomes were clinical re-
mission at week 6 in the general population (N = 416; 
patients with anti-TNF-α failure [N = 315] plus those 
without prior anti- TNF-α [N = 101], clinical remis-
sion at week 10 also in both populations, long-term 
clinical remission (defined as remission at weeks 6 
and 10 in both populations) and CDAI-100 response 
at week 6 in patients failing prior to anti-TNF-α. This 
study showed no difference with statistical signif-
icance for the primary outcome. However, the sec-
ondary outcome, clinical remission in the general 
population (anti-TNFα failure + virgin; N = 416) at 

week 6, reached statistical significance with 26.6% in 
the VDZ group, compared with 12.1% in the placebo 
group (p = 0.001)39(B). At week 10, a greater propor-
tion of patients with prior fail to anti-TNF-α therapy 
who received VDZ was in remission (26.6%) com-
pared to those receiving placebo (12.1%) (p = 0.001, 
RR = 2.2, 95% CI, 1.3-3.6). There was also a higher 
rate of patients with prior fail to anti-TNF-α therapy 
who received VDZ with CDAI-100 response at week 6 
compared to those receiving placebo (39.2% vs.22.3%, 
p = 0.001; RR = 1.8; 95% CI 1.2-2.5)39(B).

VDZ is effective at clinical remission at week 10, 
but not at week 6, in moderate to severe CD in pa-
tients failing anti-TNF-α therapy. VDZ is effective 
in clinical response (CDAI-100) at weeks 6 and 10 in 
moderate to severe CD in patients failing anti-TNF-α 
therapy. Better results can be obtained in patients 
without previous use of anti-TNF-α. The rate of ad-
verse events was similar among all groups39(B).

Post hoc analyzes of efficacy data for 516 pa-
tients without prior anti-TNFa use and 960 anti-TN-
Fa failure patients from the GEMINI 2 and GEMINI 
3 trials were done at weeks 6, 10 and 52. Clinical 
remission (CDA ≤ 150), clinical response (reduction 
≥ 100 points in CDAI), long-term clinical remission 
(remission in ≥ 80% of study visits, including final 
visit) and remission without corticosteroids out-
comes were evaluated. Among patients responding 
to VDZ induction at week 6, 48.9% of patients with-
out prior anti-TNF-α use and 27.7% of anti-TNF-α 
failure patients were in remission with VDZ at week 
52 (versus 26.8% and 12.8% with placebo, p <0.05 
for all comparisons). The clinical efficacy was sim-
ilar in relation to the number or type of anti-TNF-α 
previously used. The safety profiles were similar in 
both subpopulations40(B).

Patients in the C13004 (phase II), GEMINI 2 and 
GEMINI 3 (both phase III) studies and VDZ virgin pa-
tients were included in the GEMINI LTS study41(C) 
(GEMINI long-term safety [LTS]), an extension, 
open-label, phase III and single-arm study, whose 
main objective was to evaluate the safety profile 
of VDZ 300 mg IV treatment every 4 weeks in the 
long term. Clinical response and remission results, 
as defined by the Harvey-Bradshaw Index (scores 
ranging from 0 to ≥ 18 with higher scores indicating 
increased disease activity) and health-related quality 
of life (HRQL) were assessed for up to 152 weeks of 
treatment41(C). Interim data for up to 100 weeks of 
treatment with VDZ in GEMINI LTS will be reported 
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here with a total follow-up of approximately 3 years 
(152 weeks of exposure) for patients who completed 
the 52-week GEMINI 2 study41(C).

Among patients with response at week 6 in 
GEMINI 2 who received continuous VDZ, 83% (n = 
100/120) and 89% (n = 62/70) of the patients, with 
available data (as observed analysis), were in remis-
sion after 104 and 152 weeks, respectively. The in-
crease in dose frequency of every 8 (GEMINI 2) for 
every 4 weeks (GEMINI LTS) improved the results 
in patients who had been withdrawn from GEMI-
NI 2 in advance, with 47% of them (n = 27/57) with 
clinical response and 32% (n = 18/57) in remission 
in week 52 of GEMINI LTS. Previous exposure of 
patients to anti-TNF-α did not alter the benefits 
found. The long-term benefits of HRQL were also 
observed41(C).

It is concluded that the clinical benefits of VDZ 
continued with long-term treatment regardless of 
previous exposure to anti-TNF; and increasing the 
frequency of the dose used (every 4 weeks) may im-
prove outcomes in patients who lose response or re-
mission at the conventional dose every 8 weeks41(C).

Vedolizumab in fistulizing CD
A subgroup analysis of the GEMINI 2 study eval-

uated the closure of fistulas in patients with baseline 
drainage fistulas up to week 52. There was an increase 
in the number of non-draining fistulas with the use of 
VDZ every 8 weeks in the placebo comparison in 52 
weeks (41.2% vs. 11.1%, respectively - ARA = 30.1%, 95% 
CI 2.6 - 57.6%, NNT = 3, 95% CI 2-39). The power of 
this study (subgroup analysis) to detect a 30% differ-
ence between the placebo and VDZ groups, every 8 
weeks, with a level of significance of 5% (95% CI), is 
only 53.2%. There was no difference between the VDZ 
group every 4 weeks and placebo (NNT = NS)38(B).

Adverse effects with the use of Vedolizumab
Data from 2,932 patients with ulcerative colitis or 

CD of 4 RCTs and 2 extension studies comparing VDZ 
vs. placebo were analyzed based on the individual 
data of the patients, without evaluation of the qual-
ity of the studies. The rate of serious adverse events 
in patients with CD was: 25.1 events per 100 per-
son-years (CI 95%: 22.9-27.4) with VDZ in the anal-
ysis of 1,723 patients from 4 trials and 31.8 events 
per 100 person-years (95% CI 21.5-42) with placebo 
in the analysis of 355 patients from 2 trials. The rate 
of severe infection or infestation was: 5.6 events per 

100 person-years (95% CI: 4.6-6.5) with VDZ in the 
analysis of 1,723 patients from 4 trials and 3 events 
per 100 person-years (95% CI: 0.1-6) with placebo in 
the analysis of 355 patients from 2 trials. Conclud-
ing this study that VDZ may not increase the risk of 
serious adverse events or infection in patients with 
CD42(B).

RECOMMENDATIONS
Vedolizumab

It is effective in inducing and maintaining remis-
sion of Crohn’s disease in patients with moderate 
to severe activity refractory to conventional thera-
py and/or failed therapy with anti-TNFα biological 
agents (B).

It may be effective in perianal fistulizing CD (B).

Anti-interleukin antibodies (Ustekinumab)
Ustekinumab (UTQ) is a human monoclonal anti-

body directed against IL-12 and IL-23, two important 
pro-inflammatory cytokines in the pathophysiology 
of CD.

UsteKinumab in remission induction
A systematic review with meta-analysis including 

6 RCTs evaluated the efficacy and safety of anti-in-
terleukin-12/23p40 monoclonal antibodies (includ-
ing UTQ) in 2,324 patients with moderate to severe 
active CD. Four RCTs evaluated the UTQ (UNITI-1, 
UNITI-2, CERTIFI and Sandborn WJ 2008). The clin-
ical response outcomes defined as ≥100 points of im-
provement in the CDAI score and clinical remission 
defined as CDAI score <150 points were assessed. 
Comparing the UTQ 1-6 mg/kg IV versus placebo, 
UTQ reduced the risk of failure to induce clinical 
response, up to 6 weeks, in the analysis of 4 RCTs 
with 1,947 patients (RR = 0.77, 95% CI 0.69 to 0.87, 
NNT 5-11, failure to induce clinical response of 76% 
in the placebo group); as well as reduced the risk of 
failure to induce clinical remission up to 6 weeks in 
the analysis of 4 RCTs with 1,947 patients, but with 
a confidence interval including a difference that may 
not be clinically important (RR = 0.91, 95% CI 0.86 to 
0.95, NNT = 9-23, with failure to induce remission in 
88% in the placebo group)43(A).

There was no difference in the number of serious 
adverse events between the two groups in the analy-
sis of 4 RCTs with a total of 2,023 patients.

Therefore, UTQ increases clinical response and 
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may increase clinical remission in patients with ac-
tive, moderate to severe Crohn’s disease43(A).

Ustekinumab in remission maintenance with 
UTQ
An RCT (IM-UNITI trial) included 397 adult patients 

(mean age 43 years) with moderate to severe CD who 
presented clinical response to UTQ induction therapy 
at 8 weeks in UNITI-1 and UNITI-2 RCTs. Patients were 
randomized to 1 of 3 subcutaneous maintenance regi-
mens with UTQ for 40 weeks and followed up to week 
44: UTQ 90 mg every 8 weeks, UTQ 90 mg every 12 
weeks or placebo. Blinding was maintained by admin-
istering treatments every 4 weeks and using placebo 
between the active treatments. Patients meeting the 
response loss criteria (CDAI ≥ 220 and ≥ 100 baseline 
increase points) at weeks 8 - 32 received 90 mg UTQ 
every 8 weeks. 2.3% of the patients were excluded from 
the analyzes, due to administration of the initial formu-
lation of the drug with stability problems. The response 
and clinical remission outcomes were described in RS 
with meta-analysis described above. The clinical re-
sponse rates at week 44 were: 59.4% with UTQ every 
8 weeks (p = 0.02 vs. placebo, NNT 7); 58.1% with UTQ 
every 12 weeks (p = 0.03 vs. placebo, NNT 8) and 44.3% 
with placebo. Clinical remission rates at week 44 were: 
53.1% with UTQ every 8 weeks (p = 0.005 versus place-
bo, NNT 6); 48.8% with UTQ every 12 weeks (p = 0.04 
versus placebo, NNT 8) and 35.9% with placebo. Ad-
verse events rates were similar between the treatment 
groups (80.3% - 83.5%), with the most common adverse 
events being infections, arthralgia, headache, nasophar-
yngitis, abdominal pain and fever44(A).

Another RCT (CERTIFI Study) including 526 pa-

tients (mean age 39 years) with moderate to severe 
CD randomized to induction therapy with UTQ IV (1 
mg/kg vs. 3 mg/kg vs. 6 mg/kg) versus placebo for 8 
weeks. Mean baseline CDAI values were significantly 
lower in the placebo and UTQ 1 mg groups compared 
to the higher dose UTQ groups45(A).

A group of 145 patients, all failing treatment with 
a baseline tumor necrosis factor antagonist and who 
had a clinical response to UTQ at week 6, were ran-
domized again to subcutaneous injections of UTQ 90 
mg versus placebo in the weeks 8 and 16 as mainte-
nance therapy. The clinical response was defined as 
a decrease ≥ 100 points in the CDAI score and clinical 
remission as CDAI <15045(A).

Comparing UTQ 90 mg vs. placebo, as mainte-
nance therapy, at week 22, the UTQ increased clin-
ical response rates (69.4% vs. 42.5%, p <0.001; NNT 
38), sustained response defined as clinical response 
at each visit during the (55.6% vs. 32.9%, p = 0.005, 
NNT 5) and clinical remission (41.7% vs. 27.4%, p = 
0.03 and NNT 7). It is concluded that maintenance 
therapy with UTQ can improve clinical response and 
remission at week 22 in patients with moderate to 
severe Crohn’s disease non responsive toanti TNF 
antagonists to tumor necrosis factor antagonists 
who had initial response to UTQ45(A).

RECOMMENDATIONS 

Ustekinumab is effective in inducing and main-
taining remission of Crohn’s disease in patients with 
moderate to severe activity refractory to conven-
tional therapy, including patients failing prior to an-
ti-TNF-α therapy (A).

REFERENCES
1. Targan SR, Hanauer SB, van Deventer SJ, Mayer L, Present DH, Braakman 

T, et al. A short-term study of chimeric monoclonal  antibody cA2 to tu-
mor necrosis factor alpha for Crohn’s disease. Crohn’s Disease  cA2 Study 
Group. N Engl J Med 1997;337:1029-35. PMID: 9321530

2. Present DH, Rutgeerts P, Targan S, Hanauer SB, Mayer L, van Hogezand 
RA, et al. Infliximab for the treatment of fistulas in patients with Crohn’s 
disease. N Engl J Med 1999;340:1398-405. PMID: 10228190

3. Rutgeerts P, Geboes K, Vantrappen G, Beyls J, Kerremans R, Hiele M. Pre-
dictability of the postoperative course of Crohn’s disease. Gastroenterolo-
gy. 1990;99:956-63. PMID: 2394349

4. Hanauer SB, Feagan BG, Lichtenstein GR, Mayer LF, Schreiber S, Co-
lombel JF, et al. Maintenance infliximab for Crohn’s disease: the ACCENT 
I randomised trial. Lancet 2002;359:1541-9. PMID: 12047962

5. Sands BE, Anderson FH, Bernstein CN, Chey WY, Feagan BG, Fedorak 
RN, et al. Infliximab maintenance therapy for fistulizing Crohn’s disease. N 
Engl J Med 2004;350:876-85. PMID: 14985485

6. Colombel JF, Reinisch W, Mantzaris GJ, Kornbluth A, Rutgeerts P, Tang 
KL, et al. Randomised clinical trial:  deep remission in biologic and im-

munomodulator naïve patients with Crohn’s disease - a SONIC post hoc 
analysis. Aliment Pharmacol Ther 2015;41:734-46. PMID: 25728587

7. Colombel JF, Sandborn WJ, Reinisch W, Mantzaris GJ, Kornbluth A, 
Rachmilewitz  D, et al. Infliximab, azathioprine, or combination therapy  
for Crohn’s disease. N Engl J Med 2010;362:1383-95. PMID: 20393175

8. Hazlewood GS, Rezaie A, Borman M, Panaccione R, Ghosh S, Seow CH, 
et al.  Comparative effectiveness of immunosuppressants and biologics 
for inducing and maintaining remission in Crohn’s disease: a network 
meta-analysis. Gastroenterology 2015;148:344-54.e5; quiz e14-5. PMID: 
25448924

9. Lémann M, Mary JY, Duclos B, Veyrac M, Dupas JL, Delchier JC, et al. In-
fliximab plus azathioprine for steroid-dependent Crohn’s disease patients: 
a randomized placebo-controlled trial. Gastroenterology 2006;130:1054-
61. PMID: 16618399

10. D’Haens G, Baert F, van Assche G, Caenepeel P, Vergauwe P, Tuynman H, 
et al.  Early combined immunosuppression or conventional management 
in patients with newly diagnosed Crohn’s disease: an open randomised 
trial. Lancet 2008;371:660-667. PMID: 18295023



ZALTMAN, C. ET AL

567 REV ASSOC MED BRAS 2019; 65(4):554-567

11. Regueiro M, Feagan BG, Zou B, Johanns J, Blank MA, Chevrier M, et al. 
Infliximab Reduces Endoscopic, but Not Clinical, Recurrence of Crohn’s 
Disease After Ileocolonic Resection. Gastroenterology 2016;150:1568-
1578. PMID: 26946343

12. Hanauer SB, Sandborn WJ, Rutgeerts P, Fedorak RN, Lukas M, MacIn-
tosh D, et al. Human anti-tumor necrosis factor monoclonal antibody 
(adalimumab) in Crohn’s disease: the CLASSIC-I trial. Gastroenterology  
2006;130:323-33; quiz 591. PMID: 16472588

13. Sandborn WJ, Rutgeerts P, Enns R, Hanauer SB, Colombel JF, Panacci-
one R, et al. Adalimumab induction therapy  for Crohn disease previously 
treated with infliximab: a randomized trial. Ann Intern Med 2007;146:829-
38. PMID: 17470824

14. Sandborn WJ, Hanauer SB, Rutgeerts P, Fedorak RN, Lukas M, MacIntosh 
DG, Panaccione R, Wolf D, Kent JD, Bittle B, Li J, Pollack PF. Adalimumab 
for maintenance treatment of Crohn’s disease: results of the CLASSIC II 
trial. Gut 2007;56:1232-9. PMID: 17299059

15. Colombel JF, Sandborn WJ, Rutgeerts P, Enns R, Hanauer SB, Panaccione 
R, et al. Adalimumab for maintenance  of clinical response and remission 
in patients with Crohn’s disease: the CHARM trial. Gastroenterology 
2007;132:52-65. PMID: 17241859

16. Panaccione R, Colombel JF, Sandborn WJ, Rutgeerts P, D’Haens GR, Rob-
inson AM, et al. Adalimumab sustains clinical remission and overall clinical 
benefit after 2 years of therapy for Crohn’s disease. Aliment Pharmacol 
Ther 2010;31:1296-309. PMID: 20298496

17. Panaccione R, Colombel JF, Sandborn WJ, D’Haens G, Zhou Q, Pollack PF, 
et al. Adalimumab maintains remission of Crohn’s disease after up to 4 
years of treatment: data from CHARM and ADHERE. Aliment Pharmacol 
Ther 2013;38:1236-47. PMID: 24134498

18. Rutgeerts P, Van Assche G, Sandborn WJ, Wolf DC, Geboes K, Colombel 
JF, et al. Adalimumab induces and maintains mucosal healing in patients 
with  Crohn’s disease: data from the EXTEND trial. Gastroenterology 
2012;142:1102-1111.e2. PMID: 22326435

19. Colombel JF, Schwartz DA, Sandborn WJ, Kamm MA, D’Haens G, Rut-
geerts P, et al.  Adalimumab for the treatment of fistulas in patients with 
Crohn’s disease. Gut 2009;58:940-8. PMID: 19201775

20. Hinojosa J, Gomollón F, García S, Bastida G, Cabriada JL, Saro C, et al.  
Efficacy and safety of short-term adalimumab treatment in patients with  
active Crohn’s disease who lost response or showed intolerance to inflix-
imab: a prospective, open-label, multicentre trial. Aliment Pharmacol Ther 
2007;25:409-18. PMID: 17269996

21. Lichtiger S, Binion DG, Wolf DC, Present DH, Bensimon AG, Wu E, et 
al.  The CHOICE trial: adalimumab demonstrates safety, fistula healing, 
improved quality of life and increased work productivity in patients with 
Crohn’s disease who failed prior infliximab therapy. Aliment Pharmacol 
Ther 2010;32:1228-39. PMID: 20955442

22. Matsumoto T, Motoya S, Watanabe K, Hisamatsu T, Nakase H, Yoshimura 
N, et al.  Adalimumab Monotherapy and a Combination with Azathioprine 
for Crohn’s Disease: A Prospective, Randomized Trial. J Crohns Colitis 
2016;10:1259-1266. PMID: 27566367

23. Savarino E, Bodini G, Dulbecco P, Assandri L, Bruzzone L, Mazza F, et al. 
Adalimumab is more effective than azathioprine and mesalamine at pre-
venting postoperative recurrence of Crohn’s disease: a randomized con-
trolled trial. Am J Gastroenterol 2013;108:1731-42. PMID: 24019080

24. Sandborn WJ, Feagan BG, Stoinov S, Honiball PJ, Rutgeerts P, Mason D, et 
al. Certolizumab pegol for the treatment of Crohn’s disease. N Engl J Med 
2007;357:228-38. PMID: 17634458

25. Schreiber S, Khaliq-Kareemi M, Lawrance IC, Thomsen OØ, Hanauer SB, 
McColm J, et al. Maintenance therapy with certolizumab pegol for Crohn’s 
disease. N Engl J Med 2007;357:239-50. PMID: 17634459

26. Sandborn WJ, Schreiber S, Feagan BG, Rutgeerts P, Younes ZH, Bloom-
field R, et al. Certolizumab pegol for active Crohn’s disease: a placebo-con-
trolled, randomized trial. Clin Gastroenterol Hepatol 2011;9:670-678.e3. 
PMID: 21642014

27. Lichtenstein GR, Thomsen OØ, Schreiber S, Lawrance IC, Hanauer SB, 
Bloomfield R, et al. Continuous therapy with certolizumab pegol main-
tains remission of patients with Crohn’s disease for up to 18 months. Clin 
Gastroenterol Hepatol 2010;8:600-9. PMID: 20117244

28. Sandborn WJ, Schreiber S, Hanauer SB, Colombel JF, Bloomfield R, 
Lichtenstein  GR. Reinduction with certolizumab pegol in patients with 
relapsed Crohn’s disease: results from the PRECiSE 4 Study. Clin Gastro-
enterol Hepatol 2010;8:696-702.e1. PMID: 20363366

29. Sandborn WJ, Abreu MT, D’Haens G, Colombel JF, Vermeire S, Mitchev 
K, et al. Certolizumab pegol in patients with moderate to severe Crohn’s 
disease and secondary failure to infliximab. Clin Gastroenterol Hepatol 
2010;8:688-695.e2. PMID: 20451663

30. Ford AC, Peyrin-Biroulet L. Opportunistic infections with anti-tumor 
necrosis  factor-α therapy in inflammatory bowel disease: meta-analysis 
of randomized controlled trials. Am J Gastroenterol 2013;108:1268-76. 
PMID: 23649185

31. Kopylov U, Ben-Horin S, Zmora O, Eliakim R, Katz LH. Anti-tumor necro-
sis factor and postoperative complications in Crohn’s disease: systematic 
review and  meta-analysis. Inflamm Bowel Dis 2012;18:2404-13. PMID: 
22467533

32. Osterman MT, Sandborn WJ, Colombel JF, Robinson AM, Lau W, Huang 
B, et al. Increased risk of malignancy with adalimumab combination ther-
apy, compared with monotherapy, for Crohn’s disease. Gastroenterology 
2014;146:941-9. PMID: 24361468

33. Siegel CA, Marden SM, Persing SM, Larson RJ, Sands BE. Risk of lympho-
ma associated with combination anti-tumor necrosis factor and immuno-
modulator therapy for the treatment of Crohn’s disease: a meta-analysis. 
Clin Gastroenterol Hepatol 2009;7:874-81. PMID: 19558997

34. Nyboe Andersen N, Pasternak B, Andersson M, Nielsen NM, Jess 
T. Risk of Demyelinating Diseases in the Central Nervous System 
in Patients With Inflammatory Bowel Disease Treated With Tumor 
Necrosis Factor Inhibitors. JAMA Intern Med 2015;175:1990-2. PMID: 
26437461

35. Narula N, Al-Dabbagh R, Dhillon A, Sands BE, Marshall JK. Anti-TNFα 
therapies  are safe during pregnancy in women with inflammatory bow-
el disease: a systematic  review and meta-analysis. Inflamm Bowel Dis 
2014;20:1862-9.  PMID: 2498398

36. Sandborn WJ, Feagan BG, Rutgeerts P, Hanauer S, Colombel JF, Sands BE, 
et al.  Vedolizumab as induction and maintenance therapy for Crohn’s dis-
ease. N Engl J Med 2013;369:711-21. PMID: 23964933

37. Sands BE, Feagan BG, Rutgeerts P, Colombel JF, Sandborn WJ, Sy R, 
D’Haens G, et al. Effects of vedolizumab induction therapy for patients 
with Crohn’s disease in whom tumor necrosis factor antagonist treatment 
failed. Gastroenterology 2014;147:618-627.e3. PMID: 24859203

38. Sands BE, Sandborn WJ, Van Assche G, Lukas M, Xu J, James A, et al 
Vedolizumab as Induction and Maintenance Therapy for Crohn’s Disease 
in  Patients Naïve to or Who Have Failed Tumor Necrosis Factor Antago-
nist Therapy. Inflamm Bowel Dis. 2017;23:97-106. PMID: 27930408

39. Vermeire S, Loftus EV Jr, Colombel JF, Feagan BG, Sandborn WJ, Sands 
BE, et al. Long-term Efficacy of Vedolizumab for Crohn’s Disease. J Crohns 
Colitis 2017 1;11:412-424. PMID: 27683798

40. Colombel JF, Sands BE, Rutgeerts P, Sandborn W, Danese S, D’Haens G, 
et al. The safety of vedolizumab for ulcerative colitis and Crohn’s disease.  
Gut 2017;66(5):839 851. PMID: 26893500

41. MacDonald JK, Nguyen TM, Khanna R, Timmer A. Anti-IL-12/23p40 an-
tibodies for induction of remission in Crohn’s disease. Cochrane Database 
Syst Rev 2016;11:CD007572. PMID: 27885650

42. Feagan BG, Sandborn WJ, Gasink C, Jacobstein D, Lang Y, Friedman JR, 
et al.  Ustekinumab as Induction and Maintenance Therapy for  Crohn’s 
Disease. N Engl J Med 2016;375:1946-1960. PMID: 27959607

43. Sandborn WJ, Gasink C, Gao LL, Blank MA, Johanns J, Guzzo C, et al.  
Ustekinumab induction and maintenance therapy in refractory Crohn’s 
disease. N Engl J Med. 2012;367:1519-28. PMID: 23075178

44. Shea BJ, Hamel C, Wells GA, Bouter LM, Kristjansson E, Grimshaw J et al.  
AMSTAR is a reliable and valid measurement tool to assess the method-
ological quality of systematic reviews. J Clin Epidemiol 2009; 62:1013-20. 
PMID: 19230606 (http://amstar.ca/Amstar_Checklist.php)

45. Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ, Gavaghan DJ, et 
al. Assessing the quality of reports of randomized clinical trials: is blinding 
necessary? Control Clin Trials 1996; 17:1-12.

46. Goldet G, Howick J. Understanding GRADE: an introduction. J Evid Based 
Med 2013; 6:50-4.

47. Wells G, Shea B, O’Connell D, Robertson J, Peterson J, Welch V, et al. 
The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonran-
domised studies in meta-analyses. Disponível em: http://www.ohri.ca/
programs/clinical_epidemiology/oxford.asp.

48. Levels of Evidence and Grades of Recommendations - Oxford Centre for 
Evidence Based Medicine. Disponível em URL: http://cebm.jr2.ox.ac.uk/
docs/ old_levels. Htm.



568REV ASSOC MED BRAS 2019; 65(4):568-575

GUIDELINES IN FOCUS

Cervical cancer - staging and restaging with 
18F-FDG PET/CT

Participants:
Ana Emília T. Brito1

Cristina Matushita1

Fabio Esteves1

Gustavo Gomes1

Barbara Juarez Amorim1

Wanderley M. Bernardo2

Contact: juarezbarbara@hotmail.com

Final version:  February 1st, 2019

1. Brazilian Society of Nuclear Medicine
2. Brazilian Medical Association

http://dx.doi.org/10.1590/1806-9282.65.4.568
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to standardize producers to assist the reasoning and decision-making of doctors.
The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be 
adopted, depending on the conditions and the clinical status of each patient.

Cervical cancer is the third most frequent tumor 
and the fourth in mortality among Brazilian woman. 
In 2018, it is estimated there were over 16,000 new 
cases of the disease1. Its etiologic agent is the Human 
Papillomavirus (HPV), which is transmitted through 
sex and also causes other neoplasms, such as of the 
head and neck, penis, and oropharynx2.

Positron emission tomography (PET) is an exam 
with ample indication for staging and restaging of 
solid tumors with precise and well-established indi-
cation for other gynecological tumors, such as breast 
cancer. When it is associated with a computed to-
mography (CT) study, it is called PET/CT. The tracer 
most commonly used in PET or PET/CT is the flude-
oxyglucose marked with fluorine-18 (18F-FDG).

International guidelines already recommend con-
sidering a 18F-FDG PET/CT in cases of cervical can-
cer from staging IB13. However, cervical cancer is 
still not established as an indication of PET/CT in our 
country in the Single Health System or the National 
Supplementary Health Agency.

In this scenario, it is necessary to determine the 
role of 18F-FDG PET/CT in the staging and restaging of 
cervical cancer patients. (ANNEX I)

RESULTS

The characteristics of the bias evaluation of 
the studies using QUADAS-2 are described in Ta-
ble 1 (APPENDIX). The evaluation includes the cri-
teria used for selecting patients, the type of test 
used, the gold standard, and the interval between 
the test and the gold standard. Of the 17 studies 
included, there was a high risk of bias in patient 
selection in 1 study (6%), high risk of bias in inter-
pretation of PET/CT in 10 studies (59%), and high 
risk of bias in the conduct or interpretation of the 
gold standard in 13 studies (76%). The reasons for 
exclusion were: data that included other types of 
cancer associated with cervical cancer, such as 
ovary or endometrium, papers with PET/MRI or 
that used PET radiotracers other than FDG, stud-
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ies that evaluated only the prognostic role of PET 
or the therapeutic response.

After the systematic review, it was possible to me-
ta-analyze and evaluate the outcomes of detection in 
the following situations: detection of lymph node me-
tastases to the staging, detection of local recurrence, 
and evaluation of distant metastases.

FDG-PET in comparison with CT/MRI for de-
tecting lymph nodes in staging
To analyze the detection of lymph nodes, we in-

cluded studies that evaluated the sensitivity and 
specificity of FDG-PET in comparison with CT or 
MRI for detecting pelvic and para-aortic lymph node 
involvement in cervical cancer patients using as gold 

standard surgical staging. In total, 11 studies were 
included totaling 552 patients presented in Table 2 
(Annex II). Eight studies6-13 (B) analyzed the detection 
per number of patients and seven studies6,10,12-16 (B) 
per total number of lymph nodes identified, so the 
results were separated into two groups.

The FDG-PET showed significantly higher per-
formance with a wider area under the curve for the 
detection of pelvic and para-aortic lymph nodes in re-
lation to the control group (CT/MRI) in the analysis 
per patients (AUC control = 0.6597; AUC FDG-PET = 
0.9411; p<0.000001) and in the analysis per number 
of lymph nodes (AUC control = 0.8978; AUC FDG-
PET = 0.9679; p=0.0001) (Figure 2).

These results were expected since the anatomi-

FIGURE 2: ROC CURVE OF THE CONTROL (CT/MRI) IN DETECTING PELVIC AND AORTIC LYMPH NODES PER 
PATIENTS (A) AND NUMBER OF LYMPH NODES (B). ROC CURVE OF FDG-PET PER PATIENT (C) AND NUMBER OF 
LYMPH NODES (D).

A B

C D
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cal methods are capable of detecting late neoplastic 
changes after the metabolic alterations, which may 
be present in lymph nodes that still have a preserved 
anatomy. It is already recommended by internation-
al guidelines that PET/CT can be used instead of CT/
MRI for detecting lymph node involvement from the 
staging IB23 (D).

FDG-PET in comparison with CT/MRI for de-
tecting local recurrence
Six studies17-22 (B), totaling 233 patients evaluat-

ed the detection of FDG-PET in relation to CT and/or 
MRI for detecting local recurrence of cervical cancer 
(Table 3 - Annex II).

The FDG-PET showed significantly higher per-
formance with a larger area under the curve for de-
tecting recurrence in relation to the control (AUC 
control = 0.606; AUC FDG-PET = 0.982; p<0.000001) 
(Figure 3).

The treatment for cervical cancer depends on the 
staging of the disease. In initial stagings, the curative 
treatment is surgical. In advanced cases, it can also 
include chemotherapy and radiotherapy. These treat-
ments, especially surgery and local radiotherapy can 
bring huge challenges for the analysis of the anatom-
ical images. FDG-PET, because it is a functional im-
age, offers superior performance in this indication.

The use of diuretics and late images, 40 minutes 
after the first FDG-PET image, can facilitate the lo-
coregional evaluation of the pelvis by reducing the ra-

dioactive urine in the bladder and ureters. Different 
protocols were used in the studies included in this 
analysis. A study17 (B) used a diuretic at the time of 
injection of the tracer and made no reference to late 
images. Other studies19-22 (B) used a diuretic and a 
vesical catheter, and also made no reference to late 
images. One study used late images and a diuretic21. 
Two studies18-20 did not use any protocol, which may 
have reduced their sensitivity.

FDG-PET in comparison with CT/MRI for de-
tecting distant metastasis
To our surprise, we found no studies comparing 

the PET/CT with other diagnostic tools for assessing 
distant metastasis. We found very few studies com-
paring PET with CT and/or MRI.

Four studies15,19,21,23 (B), totaling 162 patients eval-
uated the detection of metastatic lesions with FDG-
PET in relation to CT and/or MRI (Table 4 - Annex II) 
in patients of staging and/or suspected recurrence. 
These four studies were performed by the same 
group of researchers, with a small number of pa-
tients. The authors did not mention whether there 
is an overlap of patients. FDG-PET showed superior 
performance with a larger area under the curve in 
relation to the control group (Figure 4).

Due to all the factors mentioned, this analysis has 
huge limitations. Nevertheless, it seems logical that 
PET has a higher accuracy for assessing distant me-
tastasis since this is the greatest indication for PET 

FIGURE 3: ROC CURVES FOR DETECTING LOCAL RECURRENCE WITH CONTROL (A) AND WITH THE FDG-PET (B), 
WHICH SHOWED SIGNIFICANTLY HIGHER PERFORMANCE WITH A LARGER AREA UNDER THE CURVE.

A B
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in several types of solid tumors. In addition, interna-
tional guidelines recommend the preferential use of 
PET/CT in relation to CT from stage II for searching 
for distant lesions 3(D).

RECOMMENDATION

FDG-PET is indicated in the staging and restaging 
of cervical cancer since it is superior to conventional 

FIGURE 4: FDG-PET SHOWED SUPERIOR PERFORMANCE WITH A LARGER AREA UNDER THE CURVE FOR 
DETECTING METASTATIC LESIONS IN RELATION TO THE CONTROL GROUP.

A B

methods of imaging (CT and MRI) for detecting neo-
plastic lymph nodes in staging, local recurrence, and 
search for metastatic lesions (staging and relapse). 

In our country, virtually all PET equipment is 
PET/CT, i.e., superior to PET equipment. 

Considering these data, it is imperative to include 
the 18F-FDG PET/CT as a diagnostic tool for the Bra-
zilian population with cervical cancer in the indica-
tions described above.
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ANNEX I
Clinical Question
Is 18F-FDG PET/CT indicated in the staging and re-

staging of cervical cancer?

Structured question
P patient with cervical cancer

I PET/CT-FDG or FDG-PET

C conventional diagnostic methods (CT, MRI)

O staging/restaging/recurrence

[P (Patient); I (Intervention or Exposure); C (Comparison); O (Outcome)]

Eligibility criteria
Our initial proposal was to assess only studies on 

18F-FDG PET/CT since it is already well documented 
in the literature that PET/CT presents enormous su-
periority in establishing the anatomical location of 
lesions and consequently better diagnostic accura-
cy compared to PET4. However, to our surprise, no 
studies were found on PET/CT that fit our inclusion 
criteria for searching for distant metastases. Thus, 
studies on 18F-FDG PET (FDG-PET) were also includ-
ed in the analysis.

The reasons for exclusion were: data that includ-
ed other types of cancer associated with cervical can-
cer, such as ovary or endometrium, papers with PET/
MRI or that used PET radiotracers other than FDG, 
studies that evaluated only the prognostic role of PET 
or the therapeutic response. 

We included studies of staging, restaging, or de-
tection of recurrence in patients with cervical cancer.

We included prospective and retrospective diag-
nostic studies.

The exclusion criteria were case reports and stud-
ies on animals.

No restriction of language or time was applied. In 
addition, other primary articles were included after 
reading other reviews and meta-analyses.

Search for papers
Databases
The scientific database consulted was Medline 

(via PubMed) and manual search.

Research strategy
• (Neoplasms Uterus OR Neoplasm Uterus OR 

Neoplasms Uterine OR Neoplasm Uterine OR 
Cancer Uterus OR Uterus Cancers OR Uter-
ine Cancer OR Cancers Uterine OR uterine 

neoplasms OR uterine neoplasm OR Cervical 
Neoplasms OR Cervical Neoplasm OR Cervix 
Neoplasms OR Cervical Cancer OR Cervical 
Cancers OR Cervix Neoplasm OR Cervix Can-
cer OR cervix cancers) AND (Positron Emission 
Tomography OR PET) AND (FDG OR fluorode-
oxyglucose OR fludeoxyglucose).

• Manual search - Reference of references, re-
views, and guidelines.

Critical evaluation
Relevance - clinical importance
This guideline was prepared by means of a clini-

cally relevant question in order to gather information 
in medicine to standardize approaches and assist in 
decision-making.

Reliability - Internal validity
The search for scientific evidence followed these 

steps: determining the clinical questions, structuring 
the questions, searching for evidence, critical evalua-
tion and selection of evidence, presenting the results 
and recommendations.

The selection of the studies and the evalua-
tion of the titles and abstracts obtained from the 
search strategy in the databases consulted were 
independently and blindly conducted, in total ac-
cordance with the inclusion and exclusion criteria. 
Finally, studies with potential relevance were sep-
arated. When the title and the summary were not 
enlightening, we sought for the full article. Only 
studies with texts available in its entirety were con-
sidered for critical evaluation.

The research was carried out by two nuclear med-
icine physicians, and in the event of a discrepancy, a 
third nuclear physician was consulted.

Method of extraction and analysis of results
Data Analysis
A meta-analysis of the outcomes related to the 

use of FDG-PET in the staging and restaging of cer-
vical cancer patients was performed. When the same 
paper had more than one outcome, it was included 
in both.

The studies included were classified using QUA-
DAS-25 for determining the risk of bias. 

Metadisc and RevMan 5.3 were used to analyze 
the data. The ROC curves were calculated and com-
pared with the control to determine the best diagno-
sis method.
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Results

In the search conducted in MEDLINE (Pubmed) in 
April 2018, we recovered 1,335 articles, which were 
selected based on the title (100), summary (81), and 
full text (47) by two nuclear medicine physicians. In 
addition, 4 articles were added after reading system-
atic reviews on the subject. Thus, 51 articles were 
included in this selection. Then, a few studies were 
excluded because they did not have the necessary 
values for a meta-analysis of the results. In the end, 
17 studies were meta-analyzed (Figure 1). 

The characteristics of the bias evaluation of the 
studies using QUADAS-2 are described in Table 1 
(Annex II). The evaluation includes the criteria used 
for selecting patients, the type of test used, the gold 
standard, and the interval between the test and the 
gold standard. Of the 17 studies included, there was 
a high risk of bias in patient selection in 1 study (6%), 
high risk of bias in interpretation of PET/CT in 10 
studies (59%), and high risk of bias in the conduct 
or interpretation of the gold standard in 13 studies 
(76%). The reasons for exclusion were: data that in-
cluded other types of cancer associated with cervical 
cancer, such as ovary or endometrium, papers with 
PET/MRI or that used other PET radiotracers other 
than FDG, studies that evaluated only the prognostic 
role of PET or the therapeutic response.

After the systematic review, it was possible to me-

ta-analyze and evaluate the outcomes of detection in 
the following situations: detection of lymph node me-
tastases to the staging, detection of local recurrence, 
and evaluation of distant metastases.

Application of evidence - Recommendation 
The recommendations were designed by the re-

view authors with the initial characteristic of the 
synthesis of evidence and were submitted to valida-
tion by all authors who participated in the creation of 
the guidelines.

The global synthesis was elaborated considering 
the evidence described. 
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FIGURE 1: PRISMA FLOWCHART OF 
THE STUDIES EVALUATED
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ANNEX II
TABLE 1: TABLE OF BIASES OF THE STUDIES INCLUDED. 

Author/Year Patient selection Test (PET or PET/CT) Gold Standard
Questions Risk of 

bias
Questions Risk of 

bias
Questions Risk of bias

Were the 
patients 
consec-
utive or 
random?

Was 
case-con-
trol 
avoided?

Were un-
necessary 
exclusions 
avoided?

Did the 
selection 
of patients 
introduce 
a bias?

Was 
the PET 
interpreted 
without the 
knowledge 
of the 
outcome 
of the gold 
standard?

If a thresh-
old was 
used, was 
it predeter-
mined?

Is it 
possible 
that the 
interpre-
tation of 
the PET 
intro-
duced a 
bias?

Did the gold 
standard 
supposedly 
correctly 
classify the 
presence/
absence of 
the disease?

Was 
the gold 
standard 
conducted/ 
interpreted 
without 
knowledge 
of the PET 
results?

Is it possible 
that the 
conduct or 
interpreta-
tion of the 
gold standard 
introduced a 
bias?

Lv 20146 Y Y Y N Y Y N Y NA N
Kitajima20147 Y Y Y N NA Y N Y NA N
Perezmedi-
na20138

Y Y Y N Y N Y Y Y N

Monteil20119 Y Y Y N NA N N Y N Y
Park200510 Y Y Y N NA Y Y Y NA Y
Ma200311 Y Y Y N Y Y Y Y NA Y
Reinhardt200112 Y Y Y N Y Y Y Y NA Y
Choi200613 Y Y Y N NA N N Y NA Y
Chou201014 Y Y Y N Y Y N Y NA Y
Yen200315 Y Y Y N Y Y Y Y NA Y
Belhocine 
200216

N Y Y Y Y N Y N Y Y

Bjurberg201317 Y Y Y N Y N N N N Y
Pallardy201018 Y Y Y N Y N Y Y N Y
Lin200619 Y Y Y N Y Y N Y NA N
Yen200423 Y Y Y N NA Y Y Y NA Y
Lai200421 Y Y Y N Y Y Y Y NA Y
Park200022 Y Y Y N Y Y Y Y NA Y

Legend: Y: yes; N: No; NA: not available.

TABLE 2: GENERAL CHARACTERISTICS OF THE STUDIES INCLUDED FOR FDG-PET IN COMPARISON WITH CT/MRI 
FOR DETECTING LYMPH NODES.
Author/Year Disease Population (N) Test (T) Gold Standard (P) Comparison Time interval (T→P)
Lv 20146 Stage 87 PET/CT Anatomopathological MRI 2 weeks
Kitajima20147 Stage 30 PET/CT Clinical and anatomopatho-

logical follow-up
MRI 20 days

Perezmedina20138 Staging 52 PET/CT Anatomopathological MRI NA
Monteil20119 Staging 40 PET/CT Anatomopathological MRI NA
Park200510 Staging 36 PET Anatomopathological MRI 7 days
Ma200311 Staging 104 PET Clinical and anatomopatho-

logical follow-up
CT or MRI 1 week

Reinhardt200112 Staging 35 PET Anatomopathological MRI 1 week
Choi200613 Staging 22 PET/CT Anatomopathological MRI 7 days
Chou201014 Staging 83 PET/CT Anatomopathological MRI 1 week
Yen200315 Staging 41 PET Clinical and anatomopatho-

logical follow-up
MRI 1 week

Belhocine200216 Staging 22 PET Anatomopathological Conventional Imaging 
(CT and MRI)

-
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TABLE 3: GENERAL CHARACTERISTICS OF THE STUDIES INCLUDED FOR PET IN COMPARISON WITH CT/MRI FOR 
DETECTING LOCAL RECURRENCE.
Author/Year Disease Population (N) Test (T) Gold Standard (P) Comparison Time interval 

(T→P)
Bjurberg201317 Suspected recurrence 36 PET/CT Clinical and anatomo-

pathological follow-up
Conventional Imag-
ing (CT and MRI)

-

Pallardy201018 Suspected recurrence 40 PET/CT Clinical and anatomo-
pathological follow-up

Conventional Imag-
ing (CT and MRI)

-

Lin200619 Suspected recurrence 26 PET Anatomopathological 
and follow-up

CT and MRI 2 weeks

Yen200423 Suspected recurrence 55 PET Follow-up CT or MRI 2 weeks
Lai200421 Suspected recurrence 40 PET Anatomopathological CT or MRI 2 weeks
Park200022 Suspected recurrence 36 PET Clinical and anatomo-

pathological follow-up
CT -

TABLE 4: GENERAL CHARACTERISTICS OF THE STUDIES INCLUDED FOR PET IN COMPARISON WITH CT/MRI FOR 
METASTATIC LESIONS.
Author/Year Disease Population (N) Test (T) Gold Standard (P) Comparison Time interval (T→P)
Lin200619 Suspected recurrence 26 PET Anatomopathological 

and follow-up
CT and MRI 2 weeks

Yen200423 Suspected recurrence 55 PET Follow-up CT or MRI 2 weeks
Lai200421 Suspected recurrence 40 PET Anatomopathological CT or MRI 2 weeks
Yen200315 Staging 41 PET Clinical and anatomo-

pathological follow-up
MRI 1 week
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