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ABSTRACT
BACKGROUND: Psoriatic arthritis (PsA) is a chronic inflammatory disease that affects multiple joints. It is
associated with psoriasis and treated with synthetic and biologic drugs.
OBJECTIVE: The objective of this study was to assess the outcomes of patients who received biologic thera-
py with tumor necrosis factor (TNF) inhibitors in terms of effectiveness, safety, functionality, and quality of life.
DESIGN AND SETTING: A prospective observational study was performed at a single center in Belo Hor-
izonte, Brazil.
METHODS: Patients with PsA who received their first TNF inhibitor treatment were followed up for 12
months. Disease activity was measured using the Bath Ankylosing Spondylitis Disease Activity Index (BAS-
DAI) and Clinical Disease Activity Index (CDAI). Functionality was measured using the Health Questionnaire
Assessment (HAQ), and quality of life was evaluated using the European Quality of Life Five Dimensions
(EQ-5D). Multiple linear regression was used to identify predictors of the clinical response at 12 months.
RESULTS: A total of 143 patients treated with adalimumab or etanercept were evaluated. Most of the
clinical measures were significantly improved at 12 months. However, 31%-51% of the patients did not
achieve good clinical control. No differences were observed between adalimumab and etanercept, ex-
cept for poor functionality at 12 months among patients treated with etanercept. The main predictors
of a worse clinical response were female sex, etanercept use, poor functionality, or lower quality of life at
baseline. The main adverse reactions were alopecia, headache, injection site reaction, sinusitis, flu, dyslip-
idemia, and infections.
CONCLUSION: TNF inhibitor therapy was effective and safe. However, despite improvements in clinical
measures, most patients did not achieve satisfactory control of the disease.

INTRODUCTION

Psoriatic arthritis (PsA) is a chronic inflammatory disease that is usually seronegative for
rheumatoid factor and has diverse clinical manifestations.! The different clinical features are
challenging for physicians in terms of diagnosis and treatment."? Delayed diagnosis of PsA is
associated with irreversible damage, and streamlined early treatment with disease-modifying
antirheumatic drugs (DMARDs) can slow disease progression and improve physical function
and quality of life.!?

In Brazil, the treatment of PsA is covered by the Unified Health System (Sistema Unico de
Saude, SUS), a national public health system subsidized by taxes, which provides primary, out-
patient, and hospital care in addition to drugs and other health technologies for comprehensive
treatment.** Around 210 million people are covered, of which 75% are exclusively assisted by
the SUS. PsA patients are attended to by doctors from the public and private sectors (SUS and
non-SUS). Their medication is covered by the SUS, health plans, or out-of-pocket expenses.
However, the supply of biologic DMARDs (bDMARD:s) is almost entirely realized by SUS phar-
macies because of the high cost of these drugs to PsA patients.**

The drugs available through the SUS include nonsteroidal anti-inflammatory drugs (NSAIDs),
glucocorticoids, and conventional synthetic, biologic, and target-specific synthetic DMARDs.®
NSAIDs and glucocorticoids are usually used to control disease symptoms, such as pain and

swelling. DMARDs are immunosuppressive and immunomodulatory agents that can modify
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the natural course of the disease, including delays in clinical or
radiographic progression. bDMARDs, including tumor necrosis
factor-alpha inhibitors (adalimumab, etanercept, infliximab, goli-
mumab, and certolizumab) and interleukin-17 inhibitors (secuk-
inumab), are usually prescribed after the failure of conventional
synthetic disease-modifying antirheumatic drugs (csDMARDs).

The advent of tumor necrosis factor inhibitors (TNFis) has
resulted in a substantial improvement in the treatment of PsA
refractory to csDMARDs, and the efficacy of these agents has
been demonstrated in randomized controlled trials.” However,
limited head-to-head studies have compared the clinical efficacy
of these drugs.®

Despite the benefits observed with biologic TNFis in the last
few years, approximately 40% of patients discontinued treatment
in the 12 months of follow-up. In addition, the substantial eco-
nomic impact of TNFi therapy on health systems was observed,
accounting for 90% of the PsA treatment cost.* Therefore, a real-
world evaluation is warranted.

Observational studies are instrumental in complementing the
scientific evidence of efficacy and safety provided by randomized
controlled trials.” Furthermore, in the absence of head-to-head
randomized controlled trials comparing two or more bDMARDs,
observational studies with a common drug comparator can be

used to evaluate and compare these drugs in clinical practice.”®

OBJECTIVE
The objective of this study was to evaluate the outcomes of
patients diagnosed with PsA in Brazil who received TNFi therapy

in terms of effectiveness, functionality, quality of life, and safety.

METHODS

Type of study, patient characteristics, and data collection
An open, prospective, observational study of patients with PsA
treated through the SUS was performed at a single center in Belo
Horizonte from January 2012 to July 2019. This center is respon-
sible for supplying drugs to approximately 320 patients with PsA.

The eligibility criteria were 18 years of age or older, diagnosis of
PsA according to the Classification Criteria for Psoriatic Arthritis
(CASPAR), and use of TNFis."! Patients treated with golimumab
and infliximab were excluded due to the small number of patients.
Furthermore, patients who were unable to visit the pharmacy reg-
ularly to receive their medications were excluded from the study.

Follow-up started on the first dispensation of TNFis, and the
patients were reassessed at approximately 6 and 12 months.

A standardized research form was used, which was developed
and tested previously. Sociodemographic characteristics, such as
age, sex, education, marital status, and self-declared ethnicity, were

recorded. Data on disease duration, current and previous PsA

drug use, comorbidities, adverse reactions, disease activity, func-
tionality, and quality of life were also collected. Interviews were
conducted face-to-face with the patients by a team of research-
ers comprising pharmacists and graduate and undergraduate
pharmacy students. The researchers were trained in a special-
ized rheumatology center where it was possible to follow up on
the care of patients with PsA.

The Research Ethics Committee of the Universidade Federal
de Minas Gerais (UFMG) approved this study (opinion number
0069.0.203.000-11) on May 26, 2011. All of the patients signed a

consent form.

Outcomes

Disease activity was measured using the Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) and the Clinical
Disease Activity Index (CDAI).">"> The BASDAI assesses axial
involvement, and the CDALI evaluates peripheral involvement.
Functionality was measured using the Health Questionnaire
Assessment (HAQ), and quality of life was evaluated using the
European Quality of Life Five Dimensions Questionnaire (EQ-
5D); both have versions that have been validated for Brazil.'>!?

A good clinical response (GCR) was defined as a BASDAI
< 4 and a CDAI < 10. Additionally, the outcome for a BASDAI
reduction > 2 points or 50% was assessed.”*'* A minimal clinically
important difference (MCID) was defined as an improvement of
> 0.05 for quality of life according to the EQ-5D and a reduction
of > 0.35 for HAQ functionality.'*!” The GCR and MCID were
defined as the proportion of clinical response. Subgroup analysis
was performed to verify the effect of the main comorbidities on
disease activity, functionality, and quality of life. The occurrence

of drug adverse reactions was self-reported.

Statistical analysis
The sample size was estimated considering the MCID for the
HAQ and EQ-5D outcomes for paired samples (baseline and end
of follow-up). A difference of 0.35 (A = 0.35), a standard devia-
tion of 0.70, a correlation between paired samples of 0.60, a sta-
tistical significance of 5% (o = 0.05), and a power test of 80% (3
=0.80) were used for the HAQ outcome, which indicated a mini-
mal sample of 28 patients per group, for a total of 56 patients. A
difference of 0.05 (A = 0.05), a standard deviation of 0.15, a cor-
relation between paired samples of 0.60, a statistical significance
of 5% (oL = 0.05), and a power test of 80% (3 = 0.80) were used
for the EQ-5D outcome, which indicated a minimal sample of 59
patients per group, for a total of 118 patients. Therefore, a sample
of 118 patients was considered for this study.

Descriptive analysis was performed using the frequency distri-
bution, mean, and standard deviation. An independent t-test for

two independent groups and a paired t-test for two paired groups



were used for continuous variables. Pearson’s chi-squared test was
used for categorical variables.

Multiple imputations addressed missing data. A predictive
mean matching method was adopted considering the monotonic
pattern observed in the missing data; missing data at 6 months
were also missing at 12 months.'s!

Nearest neighbor matching was used to evaluate the compara-
tive effectiveness, functionality, and quality of life between TNFis.?
Therefore, patients were paired according to similar characteristics at
baseline. A significance level of 5% was used for comparative analysis.

Multiple linear regression with a 95% confidence interval
(CI) was used to identify predictive factors for clinical response
according to the CDAI, BASDAI, HAQ, and EQ-5D at 12 months
of follow-up. Sex, age, education, marital status, ethnicity, disease
duration, comorbidity, disease activity, functionality, quality oflife,
bDMARD use, NSAID use, sDMARD use, and glucocorticoid use
were considered independent variables. A significance level of 5%
(P < 0.05) was used for these analyses.

Statistical analyses were performed using Stata version 16.1
(StataCorp, College Station, Texas, United States).

RESULTS

Baseline characteristics

A total of 143 PsA patients were included. Loss to follow-up
(withdrawal from the study) was observed for 21 patients (14.7%)
at 6 months and 92 patients (35.7%) at 12 months. Lack of effec-
tiveness (23.1%) and adverse reactions (14.1%) were the main
causes of the loss to follow-up.

The mean age was 51.13 years (standard deviation = 12.23),
and the mean duration of the disease was 5.09 years (6.90). Most
patients were white (53.8%), married (61.0%), and educated up
to the high school level (69.5%) (Table 1). Of the 143 patients, 91
patients (63.6%) were treated with adalimumab, and 52 patients
(36.3%) were treated with etanercept. In addition, 58 (40.6%), 34
(23.8%), and 36 (25.2%) patients concomitantly used csDMARDs,
NSAIDs, and glucocorticoids, respectively. At baseline, the mean
CDALI, BASDAI, HAQ, and EQ-5D scores were 22.79 (16.29), 5.38
(2.42), 1.22 (0.73), and 0.65 (0.18), respectively (Table 1).

The main comorbidities reported were hypertension (n = 43;
30.1%), dyslipidemia (n = 34; 23.8%), depression (n = 28; 19.6%),

Table 1. Baseline sociodemographic and clinical characteristics of psoriatic arthritis patients

Variable Adalimumab Etanercept Total P value
(91) (52) (143)
Sex, n (%) 0.386
Female 51 (56.0) 33(63.5) 84 (58.7)
Male 40 (44.0) 19 (36.5) 59 (41.3)
Age, mean (SD) 50.92 (11.89) 51.50 (12.90) 51.13(12.23) 0.787
Duration of disease, mean (SD) 5.36 (7.27) 4.61(6.25) 5.09 (6.90) 0.532
Ethnicity, n (%) 0.92
White 48 (52.8) 29 (55.8) 77 (53.8)
Brown 31(34.1) 16 (30.8) 47 (32.9)
Black 12(13.2) 7 (13.5) 19(13.3)
Marital status, n (%) 0.162
Single 17 (19,1) 17 (32.7) 34 (24.1)
Married 59 (66.3) 27 (51.9) 86 (61.0)
Other 13(14.6) 8(15.4) 21(14.9)
Education, n (%) 0.066
< Elementary 27 (30.3) 12(23.1) 39 (27.7)
> Elementary to < high school 41 (46.1) 18 (34.6) 59 (41.8)
Undergraduate 21(23.6) 22 (42.3) 43 (30.5)
Comorbidity, n (%) 68 (74.7) 40 (76.9) 108 (75.5) 0.769
Concomitant csDMARDs, n (%) 43 (47.2) 15 (28.9) 58 (40.6) 0.031
Concomitant NSAIDs, n (%) 25(27.5) 9(17.3) 34 (23.8) 0.170
Concomitant glucocorticoids, n (%) 27 (29.7) 9(17.3) 36 (25.2) 0.101
CDAI, mean (SD) 23.74 (16.64) 21.13 (15.69) 22.79(16.29) 0.357
BASDAI, mean (SD) 5.21 (2.46) 5.68 (2.39) 5.38(2.42) 0.266
HAQ, mean (SD) 1.23(0.74) 1.21(0.71) 1.22(0.73) 0.873
EQ-5D, mean (SD) 0.64 (0.18) 0.66 (0.18) 0.65 (0.18) 0.507

n = number of patients; SD = standard deviation; csDMARDs = conventional synthetic disease-modifying antirheumatic drugs; NSAIDs = nonsteroidal
anti-inflammatory drugs; CDAI = Clinical Disease Activity Index; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; HAQ = Health Assessment

Questionnaire; EQ-5D = European Quality of Life Five Dimensions.



and diabetes mellitus (n = 22; 15.4%). Other reported comorbid-
ities were gastritis (n = 11; 7.7%), hypothyroidism (n = 10; 7.0%),
anxiety (n = 9; 6.3%), and fibromyalgia (n = 6; 4.2%).

Effectiveness, functionality, and quality of life

All clinical measures of disease activity, functionality, and quality
of life were significantly improved at 6 and 12 months compared
with the baseline among patients treated with adalimumab (P <
0.001). Most clinical measures also showed a statistically signifi-
cant reduction at 6 and 12 months compared with the baseline
among patients treated with etanercept, except for a borderline
value in the HAQ at 12 months (Table 2 and Figure 1).

Following nearest neighbor matching, no differences were
observed between TNFis in a comparative effectiveness analysis,
except for poor functionality according to the HAQ at 12 months
among patients treated with etanercept compared with those treated
with adalimumab (Table 3).

In terms of the proportion of GCR and MCID, minimal differ-
ences were observed between TNFis. The overall GCR was 49.0%
according to the CDAI and 69.2% according to the BASDAI at 12
months. The overall MCID was 59.4% according to the HAQ and
63.6% according to the EQ-5D at 12 months. The results for each
TNFi are presented in Table 4.

Comorbidities

The main comorbidities were hypertension (n = 62; 30.2%), dys-
lipidemia (n = 47; 22.9%), depression (n = 37; 18.0%), diabetes
(n =29; 14.1%), gastritis (n = 15; 7.3%), hypothyroidism (n = 13;
6.3%), fibromyalgia (n = 9; 4.4%), anxiety (n = 9; 4.4%), arthro-
sis (n = 7; 3.4%), obesity (n = 7; 3.4%), and herniated disc (n =
6; 2.9%). According to the CDAI, patients with arthrosis, fibro-
myalgia, herniated disc, and depression showed higher disease
activity at baseline. Of these patients, those with fibromyalgia and
depression had a significantly lower clinical response (GCR) at
12 months (P < 0.05) (Table 5).

According to the BASDALI, patients with herniated disc,
depression, gastritis, fibromyalgia, obesity, and hypothyroid-
ism had higher disease activity at baseline. Of these patients,
those with depression, gastritis, and obesity had a significantly
lower clinical response (GCR) at 12 months (P < 0.05) (Table 5).
Furthermore, patients with arthrosis, depression, fibromyalgia,
gastritis, and herniated disc had poor functionality and lower

quality of life at baseline.

Predictors of clinical response
Predictors of a worse CDAI response were female sex, comor-

bidities, etanercept use, and poor functionality. Predictors of a

Table 2. Effectiveness, functionality, and quality of life at baseline, 6 months, and 12 months for patients who received TNFi therapy

Variable CDAI
P Baseline 6 months 12 months
mean SD mean sD A P value® mean SD A P value™
Overall 22.79 16.29 13.29 12.94 -9.50 <0.001 13.45 12.85 -9.35 < 0.001
Adalimumab 23.74 16.64 13.42 12.77 -10.32 < 0.001 11.73 11.00 -12.01 < 0.001
Etanercept 21.13 15.69 13.07 13.35 -8.06 < 0.001 16.44 15.24 -4.69 0.033
Variable BASDAI
TNFi Baseline 6 months 12 months
mean SD mean SD A P value® mean SD A P value™
Overall 538 242 3.59 242 -1.79 <0.001 3.06 2.08 -2.32 <0.001
Adalimumab 5.21 244 3.67 2.40 -1.54 < 0.001 2.82 2.07 -2.39 < 0.001
Etanercept 5.68 2.39 3.45 247 -2.23 < 0.001 347 2.03 -2.21 < 0.001
Variable Functionality (HAQ)
TNFi Baseline 6 months 12 months
mean sD mean SD A P value® mean SD A P value™
Overall 1.22 0.73 0.87 0.68 -0.35 < 0.001 0.82 0.62 -0.40 < 0.001
Adalimumab 1.23 0.74 0.79 0.63 -0.44 < 0.001 0.69 0.55 -0.54 < 0.001
Etanercept 1.21 0.71 1.01 0.73 -0.20 0.020 1.05 0.67 -0.16 0.055
Variable Quality of life (EQ-5D)
TNFi Baseline 6 months 12 months
mean SD mean SD A P value® mean SD A P value™
Overall 0.65 0.15 0.73 0.18 0.09 <0.001 0.76 0.15 0.1 < 0.001
Adalimumab 0.64 0.18 0.74 0.18 0.10 < 0.001 0.77 0.15 0.13 <0.001
Etanercept 0.66 0.18 0.73 0.18 0.07 0.003 0.73 0.17 0.07 0.004

TNFi = tumor necrosis factor inhibitor; CDAI = Clinical Disease Activity Index; SD = standard deviation; BASDAI = Bath Ankylosing Spondylitis Disease Activity
Index; HAQ = Health Assessment Questionnaire; EQ-5D = European Quality of Life Five Dimensions.
P value based on 6 months versus baseline; “P-value based on 12 months versus baseline.



worse BASDALI response were etanercept use and poor func-
tionality, whereas a higher quality of life was associated with
a better BASDAI response. Predictors of poor functionality
according to the HAQ were female sex, lower education level,
and etanercept use, whereas the higher quality of life and mar-
riage were associated with better functionality. In addition, poor
functionality was a predictor of lower quality of life according
to the EQ-5D (Table 6).

Safety

The main adverse reactions reported by the patients were alope-
cia, headache, injection site reaction, sinusitis, flu, dyslipidemia,
and infections. No cases of tuberculosis and herpes zoster were
reported (Table 7).

DISCUSSION
This comparative study was conducted to evaluate the out-

comes of PsA patients treated with adalimumab or etanercept in

a real-world setting in Brazil. Loss to follow-up was 14.7% at 6
months and 35.7% at 12 months of follow-up, similar to the rates
of medication non-persistence in Brazil.* Lack of effectiveness
and adverse reactions were the main causes of the loss to follow-
up, as described in other studies.”>** Although adverse reactions
contributed to discontinued follow-up, the use of TNFis can be
considered safe with manageable adverse reactions.”

Most clinical measures of disease activity, functionality, and
quality of life were significantly improved at 6 and 12 months. A
recent network meta-analysis reported the efficacy and acceptable
safety profile of bDMARD:s for PsA.? Overall, TNFis could improve
the signs and symptoms of articular and cutaneous involvement
in addition to patient functionality and quality of life.>>*” Oliveira
Junior et al. reported a clinical improvement in the quality of life
regardless of the biologic therapy (monotherapy or combination)
of patients with rheumatic diseases, including PsA. Most of the
participants showed a significant clinical improvement in quality

of life after 6 and 12 months of follow-up.?

CDAI = Clinical Disease Activity Index; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; HAQ = Health Assessment Questionnaire;

EQ-5D = European Quality of Life Five Dimensions.

Figure 1. Disease activity, functionality, and quality of life at baseline, 6 months, and 12 months for patients treated with adalimumab or etanercept.




Several comparative observational studies have been con-
ducted for PsA and reported no differences in the effective-
ness of adalimumab and etanercept, except for some outcomes
such as lower medication persistence with etanercept.*?2+>* In
our study, patients treated with adalimumab showed a greater
improvement in functionality at 12 months. In addition, despite
no significant differences in other outcomes, better results were
obtained for disease activity and quality of life when adalim-
umab was administered.

In Brazil, etanercept was considered a cost-effective option in
comparison to adalimumab in the past owing to its lower cost and
effectiveness.” However, currently, adalimumab is more cost-effec-
tive than etanercept and continues to offer some benefits, making

it a cost-effective drug.**!

Table 3. Comparative effectiveness of TNFi therapy analyzed by
nearest-neighbor matching

Outcome Period ATE (SE) P value
CDAI 6 months -1.69(2.61) 0.518
CDAI 12 months 4.37 (2.61) 0.094
BASDAI 6 months -0.53(0.47) 0.256
BASDAI 12 months 0.72 (0.42) 0.083
HAQ 6 months 0.18 (0.14) 0.199
HAQ 12 months 0.31(0.12) 0.008"
EQ-5D 6 months -0.01 (0.03) 0.855
EQ-5D 12 months -0.04 (0.03) 0.191

TNFi = tumor necrosis factor inhibitor; ATE = average treatment effect; SE =
standard error; CDAI = Clinical Disease Activity Index; BASDAI = Bath Ankylosing
Spondylitis Disease Activity Index; HAQ = Health Assessment Questionnaire; EQ-
5D = European Quality of Life Five Dimensions.

Balance variables: conventional synthetic disease-modifying antirheumatic drugs
(csDMARDs), nonsteroidal anti-inflammatory drugs (NSAIDs), glucocorticoids,
education, and marital status (P < 0.20 at baseline).

P <0.05.

Comorbidities, functional disability, and quality of life at
baseline have been reported as predictive factors of the EQ-5D
response at 12 months of follow-up.? In this study, poor func-
tionality at baseline was predictive of worse CDAI response.
Studies have reported that better functionality is associated
with a lower level of pain and structural damage and better
work productivity, contributing to a good clinical response
according to the CDAI*** Qverall, some sociodemographic
and clinical factors, such as the patient’s sex, marker levels,
and clinical characteristics at baseline, are predictive of poor
disease control over time.**

Despite the observed reduction in disease activity, approxi-
mately 30-50% of the patients did not achieve adequate control
of PsA. A previous study reported that 45% of patients with PsA
discontinued biologic therapy in the first year.* Similar results have
also been obtained for other rheumatic diseases.?®*>-” Subgroup
analysis showed that patients with depression, fibromyalgia, and
other comorbidities had higher disease activity in addition to
poor functionality and lower quality of life at baseline. Moreover,
patients with these conditions had more difficulty in achieving
good control of PsA. A recent study showed that comorbidities,
such as depression, fibromyalgia, obesity, and hypothyroidism,
negatively affected the quality of life of patients with PsA, reduc-
ing the utility score up to 0.20.%

Some factors that could influence the treatment response
include immunogenicity and patient preferences, which could
result in a reduced clinical response.**’ Patients have been
found to prefer oral over injectable administration and home
over hospital administration.*>* These factors could affect
the effectiveness of TNFis. Another factor that could influ-
ence biologic therapy is the storage of these drugs. A recent

study showed that more than 80% of patients do not maintain

Table 4. Proportion of patients who achieved a good clinical response and minimal clinically important difference at 6 and 12 months for

each TNFi
Variable Adalimumab (91)
Outcome Period n (%)
CDAI 6 months 45 (49.4)
CDAI 12 months 47 (51.6)
BASDAI" 6 months 51(56.0)
BASDAI 12 months 67 (73.6)
BASDAI™ 6 months 43 (47.2)
BASDAI" 12 months 53 (58.2)
HAQ 6 months 55 (60.4)
HAQ 12 months 59 (63.7)
EQ-5D 6 months 54 (59.3)
EQ-5D 12 months 62 (68.1)

Etanercept (52) TNFi total (143) P value
n (%) n (%)
26 (50.0) 71 (49.6) 0.950
23 (44.2) 70 (49.0) 0.393
33(63.5) 84 (58.8) 0.386
32(61.5) 99 (69.2) 0.132
30(57.7) 73 (51.0) 0.230
30(57.7) 83(58.0) 0.949
23 (44.2) 78 (54.6) 0.061
27 (51.9) 85 (59.4) 0.166
28 (53.8) 82(57.3) 0.523
29 (55.8) 91 (63.6) 0.139

TNFi = tumor necrosis factor inhibitor; CDAI = Clinical Disease Activity Index; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; HAQ = Health

Assessment Questionnaire; EQ-5D = European Quality of Life Five Dimensions.
‘BASDAI < 4 points; “BASDAI reduction of 50% or = 2 points.
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Table 6. Predictors of effectiveness, functionality, and quality of life at
12 months for bDMARD-naive patients

CDAI response
Predictor
HAQ
Sex (female)
Comorbidity (No)
TNFi (etanercept)
BASDAI response
Predictor
HAQ
EQ-5D
TNFi (etanercept)
HAQ response
Predictor
EQ-5D
Sex (female)
Marital status (married)
Education
High school
Elementary
TNFi (etanercept)
EQ-5D response
Predictor
HAQ

B coefficient
5.91
5.39
5.00
4.32

B coefficient
0.94
-3.33
0.74

B coefficient
-143
0.26
-0.22

0.23
0.39
0.38

B coefficient
-0.09

Cl95%
3.24;8.58
1.55;9.24
0.62;9.37
0.50; 8.15

Cl195%
0.37;1.50
-5.65;-1.02
1.74;5.87

Cl95%
-1.88;-0.98
0.9;043
-0.42;-0.02

0.04; 0.43
0.17;0.61
0.21;0.56

Cl195%
-0.11;-0.05

P value

< 0.001
0.006
0.026
0.027

P value
0.001
0.005
0.014

P value

< 0.001
0.002
0.032

0.021
0.001
<0.001

P value
< 0.001

bDMARD = biologic disease-modifying antirheumatic drug; CDAI = Clinical Disease
Activity Index; Cl = confidence interval; HAQ = Health Assessment Questionnaire;

TNFi = tumor necrosis factor inhibitor; BASDAI = Bath Ankylosing Spondylitis Disease
Activity Index; EQ-5D = European Quality of Life Five Dimensions.

Table 7. Main adverse reactions reported at 12 months by psoriatic
arthritis patients who received biologic therapy

Adalimumab (91)

Adverse reaction

Alopecia
Headache
Injection site reactions
Sinusitis

Flu
Dyslipidemia
Swelling
Urinary infection
Fungal infection
Nausea
Asthenia

Brittle nails
Dizziness
Rhinitis
Hypertension
Urticaria
Pruritus
Diarrhea
Weight gain
Fever

Others

_ = O O NN = = NNNNWWWDMDdUO O3

—_
(9, ]

Etanercept (52)
% n %

9.9% 6 11.5%
6.6% 4 7.7%
5.5% 4 7.7%
4.4% 2 3.8%
4.4% 1 1.9%
3.3% 2 3.8%
3.3% 1 1.9%
3.3% 1 1.9%
2.2% 2 3.8%
2.2% 2 3.8%
2.2% 2 3.8%
2.2% 1 1.9%
1.1% 1 1.9%
1.1% 1 1.9%
2.2% 0 0.0%
2.2% 0 0.0%
0.0% 1 1.9%
0.0% 1 1.9%
1.1% 0 0.0%
1.1% 0 0.0%
16.5% 9 17.3%

Total (143)

n
15
10

(o]

—_ = =2 = NN DNNWDSADdDDdDDD DM UO

N
~

%
9.7%
6.5%
5.8%
3.9%
3.2%
3.2%
2.6%
2.6%
2.6%
2.6%
2.6%
1.9%
1.3%
1.3%
1.3%
1.3%
0.6%
0.6%
0.6%
0.6%

15.5%

adequate home storage conditions for biopharmaceuticals.
The intrinsic factors of household refrigerators have been
suggested to play a role in temperature deviations.*? The dif-
ficulty in the application of biopharmaceuticals by patients
should be further investigated.

An important challenge faced by rheumatologists in Brazil
is patient access and follow-up, which may be associated with
compromised care.** Furthermore, the median time to med-
ication access through the SUS for PsA treatment following
a medical prescription has been reported to be longer than 2
months.® Therefore, additional strategies that can help achieve
good disease control should be considered, which may include:
(a) improving access to rheumatologists, which reduces the
time until consultation and follow-up by a rheumatologist;
(b) improving access to multidisciplinary care; (c) discovery
of a novel pathway or cellular subset; (d) applying stratifica-
tion biomarkers to individualize therapy; (e) preclinical inter-
vention; (f) combination therapy with conventional synthetic
drugs; (g) lifestyle modification; (h) addressing chronic pain
and fatigue.*

A strength of this study is that this is the first comparative study
carried out in a Brazilian real-life setting. Multiple outcomes were
evaluated for patients diagnosed with PsA, which was conducted
according to performance guidelines for evaluating incorporated
drugs in the SUS to validate clinical and economic outcomes
in the Brazilian population. The findings of our Brazilian study
could provide useful information for health technology assess-
ment in the SUS.

This study has some limitations. Skin involvement was
not evaluated because the Brazilian clinical guidelines for PsA
started to consider this manifestation only after the update
in 2018.¢ The BASDAI and CDAI are not specific indices for
PsA. However, the BASDAI was used by the Brazilian clinical
guidelines for PsA until 2018, and the CDAI has a strong cor-
relation with a specific feature of PsA.*'* In addition, labora-
tory and radiological test results were not obtained as they are
not required for drug treatment through the SUS. Finally, the
method used to select patients was also a limitation as only
individuals who visited the health center were eligible to par-
ticipate in the study. Therefore, more severe cases of PsA may
not have been included, and the results should be interpreted

and generalized with caution.

CONCLUSION

The study found that TNFi therapy was effective and safe.
However, despite improvements in clinical measures, most
patients did not achieve adequate control of the disease, mainly
those with poor functionality and lower quality of life at baseline

and comorbidities, such as depression and fibromyalgia.



First-line biologic therapy with tumor necrosis factor inhibitors for psoriatic arthritis: a prospective observational study | ORIGINAL ARTICLE

REFERENCES

1.

Belasco J, Wei N. Psoriatic Arthritis: What is Happening at the Joint?
Rheumatol Ther. 2019;6(3):305-315. PMID: 31102105; https://doi.
org/10.1007/540744-019-0159-1.

Mortezavi M, Thiele R, Ritchlin C. The joint in psoriatic arthritis. Clin Exp
Rheumatol. 2015;33(5 Suppl 93):520-5. PMID: 26472472.

Haroon M, Gallagher P, FitzGerald O. Diagnostic delay of more than
6 months contributes to poor radiographic and functional outcome in
psoriatic arthritis. Ann Rheum Dis. 2015;74(6):1045-50. PMID: 24525911;
https://doi.org/10.1136/annrheumdis-2013-204858.

da Silva MRR, Dos Santos JBR, Almeida AM et al. Biological therapy in
the treatment of psoriatic arthritis: economic and epidemiological
considerations. Expert Rev Clin Immunol. 2019;15(8):879-887. PMID:
31192746; https://doi.org/10.1080/1744666X.2019.1631798.

Silva MRR, Santos JBR, Almeida AM et al. Access to high-cost medications
for psoriatic arthritis in the National Health System in Brazil: the long
path up to dispensation. Adv Rheumatol. 2019;59(1):48. PMID: 31727164;
https://doi.org/10.1186/542358-019-0091-7.

National Committee for Health Technology Incorporation in the Unified
Health System (Conitec). Approves the Clinical Protocol and Therapeutic
Guidelines for Psoriatic Arthritis in Brazil. Brasilia: Conitec; 2018.
(recommendation report n® 338). Available from: http://conitec.gov.
br/images/Relatorios/2018/Relatorio_PCDT_ARTRITE_PSORIACA_2018.
pdf. Accessed in 2021 (Feb 11).

Mantravadi S, Ogdie A, Kraft WK. Tumor necrosis factor inhibitors in
psoriatic arthritis. Expert Rev Clin Pharmacol. 2017;10(8):899-910. PMID:
28490202; https://doi.org/10.1080/17512433.2017.1329009.
Ruyssen-Witrand A, Perry R, Watkins C, et al. Efficacy and safety of
biologics in psoriatic arthritis: a systematic literature review and network
meta-analysis. RMD Open. 2020;6(1):e001117. PMID: 32094304; https://
doi.org/10.1136/rmdopen-2019-001117.

Tugwell P, Knottnerus JA. Is the ‘Evidence-Pyramid’ now dead? J
Clin Epidemiol. 2015;68(11):1247-1250. PMID: 26456903; https://doi.
0rg/10.1016/}jclinepi.2015.10.001.

. ConcatoJ, Lawler EV, Lew RA, et al. Observational methods in comparative

effectiveness research. Am J Med. 2010;123(12 Suppl 1):e16-e23. PMID:
21184862; https://doi.org/10.1016/j.amjmed.2010.10.004.

. TaylorW, Gladman D, Helliwell P, et al. Classification criteria for psoriatic

arthritis: development of new criteria from a large international study.
Arthritis Rheum. 2006;54(8):2665-73. PMID: 1687153 1; https://doi.
0rg/10.1002/art.21972.

. Orbai AM, Ogdie A. Patient-Reported Outcomes in Psoriatic Arthritis.

Rheum Dis Clin North Am. 2016;42(2):265-283. PMID: 27133489; https://
doi.org/10.1016/j.rdc.2016.01.002.

. Acosta Felquer ML, Ferreyra Garrott L, Marin J et al. Remission criteria and

activity indices in psoriatic arthritis. Clin Rheumatol. 2014,33(9):1323-
1330. PMID: 24820142; https://doi.org/10.1007/510067-014-2626-y.

. Michelsen B, Sexton J, Smolen JS, et al. Can disease activity in patients

with psoriatic arthritis be adequately assessed by a modified Disease

20.

22.

23.

24.

25.

Activity index for PSoriatic Arthritis (DAPSA) based on 28 joints?
Ann Rheum Dis. 2018;77(12):1736-41. PMID: 30237203, https://doi.
org/10.1136/annrheumdis-2018-213463.

. Coates LC, Merola JF, Mease PJ, et al. Performance of composite

measures used in a trial of etanercept and methotrexate as
monotherapy or in combination in psoriatic arthritis. Rheumatology
(Oxford). 2021,60(3):1137-47. PMID: 32864685; https://doi.org/10.1093/
rheumatology/keaa271.

. Mease J, Woolley JM, Bitman B, et al. Minimally important difference

of Health Assessment Questionnaire in psoriatic arthritis: relating
thresholds of improvement in functional ability to patient-rated
importance and satisfaction. J Rheumatol. 2011;38(11):2461-5. PMID:
21885498; https://doi.org/10.3899/jrheum.110546.

. Coretti S, Ruggeri M, McNamee P. The minimum clinically important

difference for EQ-5D index: a critical review. Expert Rev Pharmacoecon
Outcomes Res. 2014;14(2):221-33. PMID: 24625040; https://doi.org/10.
1586/14737167.2014.894462.

. Mongin D, Lauper K, Turesson C, et al. Imputing missing data of function

and disease activity in rheumatoid arthritis registers: what is the best
technique? RMD Open. 2019;5(2):2000994. PMID: 31673410; https://
doi.org/10.1136/rmdopen-2019-000994.

. StataCorp. Stata multiple-imputation reference manual release 16.

College Station, TX: StataCorp LLC. 2019. Available in: https://www.
stata.com/manuals/mi.pdf. Accessed in 2021 (Feb 11)

Austin PC. Statistical criteria for selecting the optimal number of
untreated subjects matched to each treated subject when using
many-to-one matching on the propensity score. Am J Epidemiol.
2010;172(9):1092-7. PMID: 20802241; https://doi.org/10.1093/aje/
kwq224.

. SilvaMRR, Santos JBR, Almeida AM, et al. Medication persistence for psoriatic

arthritis in a Brazilian real-world setting. Future Sci OA. 2019;5(2):FSO3609.
PMID: 30820348; https://doi.org/104155/fs0a-2018-0101.

Costa L, Perricone C, Chimenti MS, et al. Switching Between Biological
Treatments in Psoriatic Arthritis: A Review of the Evidence. Drugs R D.
2017;17(4):509-22. PMID: 29058302; https://doi.org/10.1007/540268-
017-0215-7.

Glintborg B, @stergaard M, Dreyer L, et al. Treatment response, drug
survival, and predictors thereof in 764 patients with psoriatic arthritis
treated with anti-tumor necrosis factor o therapy: results from the
nationwide Danish DANBIO registry. Arthritis Rheum. 2011;63(2):382-90.
PMID: 21279995; https://doi.org/10.1002/art.30117.

Aaltonen K, Heinonen A, Joensuu J, et al. Effectiveness and drug survival
of TNF-inhibitors in the treatment of psoriatic arthritis: a prospective
cohort study. Semin. Arthritis Rheum. 2017;46(6):732-9. PMID: 28010883;
https://doi.org/10.1016/j.semarthrit.2016.09.005.

Lemos LL, de Oliveira Costa J, Almeida AM, et al. Treatment of psoriatic
arthritis with anti-TNF-oL agents: a systematic review and meta-analysis
of efficacy, effectiveness and safety. Rheumatol Int. 2014;34(10):1345-60.
PMID: 24728068; https://doi.org/10.1007/500296-014-3006-2.

Sao Paulo Med J. 2022; 140(6):787-97 795


https://doi.org/10.1007/s40744-019-0159-1
https://doi.org/10.1007/s40744-019-0159-1
https://doi.org/10.1136/annrheumdis-2013-204858
https://doi.org/10.1080/1744666X.2019.1631798
https://doi.org/10.1186/s42358-019-0091-7
http://conitec.gov.br/images/Relatorios/2018/Relatorio_PCDT_ARTRITE_PSORIACA_2018.pdf
http://conitec.gov.br/images/Relatorios/2018/Relatorio_PCDT_ARTRITE_PSORIACA_2018.pdf
http://conitec.gov.br/images/Relatorios/2018/Relatorio_PCDT_ARTRITE_PSORIACA_2018.pdf
https://doi.org/10.1080/17512433.2017.1329009
https://doi.org/10.1136/rmdopen-2019-001117
https://doi.org/10.1136/rmdopen-2019-001117
https://doi.org/10.1016/j.jclinepi.2015.10.001
https://doi.org/10.1016/j.jclinepi.2015.10.001
https://doi.org/10.1016/j.amjmed.2010.10.004
https://doi.org/10.1002/art.21972
https://doi.org/10.1002/art.21972
https://doi.org/10.1016/j.rdc.2016.01.002
https://doi.org/10.1016/j.rdc.2016.01.002
https://doi.org/10.1007/s10067-014-2626-y
https://doi.org/10.1136/annrheumdis-2018-213463
https://doi.org/10.1136/annrheumdis-2018-213463
https://doi.org/10.1093/rheumatology/keaa271
https://doi.org/10.1093/rheumatology/keaa271
https://doi.org/10.3899/jrheum.110546
https://doi.org/10.1586/14737167.2014.894462
https://doi.org/10.1586/14737167.2014.894462
https://doi.org/10.1136/rmdopen-2019-000994
https://doi.org/10.1136/rmdopen-2019-000994
https://www.stata.com/manuals/mi.pdf
https://www.stata.com/manuals/mi.pdf
https://doi.org/10.1093/aje/kwq224
https://doi.org/10.1093/aje/kwq224
https://doi.org/10.4155/fsoa-2018-0101
https://doi.org/10.1007/s40268-017-0215-7
https://doi.org/10.1007/s40268-017-0215-7
https://doi.org/10.1002/art.30117
https://doi.org/10.1016/j.semarthrit.2016.09.005
https://doi.org/10.1007/s00296-014-3006-2

ORIGINAL ARTICLE | Da Silva MRR, Dos Santos JBR, Kakehasi AM, AlImeida AM, Pimenta PRK, Alvares-Teodoro J, Acurcio FA

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Ruyssen-Witrand A, Perry R, Watkins C, et al. Efficacy and safety of
biologics in psoriatic arthritis: a systematic literature review and network
meta-analysis. RMD Open. 2020;6:e001117. PMID: 32094304; https.//
doi.org/10.1136/rmdopen-2019-001117.

Atteno M, Peluso R, Costa L, et al. Comparison of effectiveness and
safety of infliximab, etanercept, and adalimumab in psoriatic arthritis
patients who experienced an inadequate response to previous disease-
modifying antirheumatic drugs. Clin Rheumatol. 2010;29(4):399-403.
PMID: 20066450; https://doi.org/10.1007/510067-009-1340-7.
Oliveira Junior HA, Veiga TP, Acurcio FA, et al. Impact of biologic DMARDs
on quality of life: 12-month results of a rheumatic diseases cohort
using the Brazilian EQ-5D tariff. Hosp Pract (1995). 2020:1-10. PMID:
32567403; https://doi.org/10.1080/21548331.2020.1785212.

Saad AA, Ashcroft DM, Watson KD, et al. Efficacy and safety of anti-
TNF-a therapies in psoriatic arthritis: an observational study from the
British Society for Rheumatology Biologics Register. Rheumatology
(Oxford). 2010;49(4):697-705. PMID: 20056769; https://doi.org/10.1093/
rheumatology/kep423.

Smolen JS, Schols M, Braun J, et al. Treating axial spondyloarthritis and
peripheral spondyloarthritis, especially psoriatic arthritis, to target: 2017
update of recommendations by an international task force. Ann. Rheum.
Dis. 2018;77(1):3-17. Erratum in: Ann Rheum Dis. 2018 Mar;77(3):472.
PMID: 28684559; https://doi.org/10.1136/annrheumdis-2017-211734.
da Silva MRR, Dos Santos JBR, Almeida AM, Alvares-Teodoro J, Acurcio
FA. Economic evaluation of adalimumab versus etanercept for psoriatic
arthritis in a Brazilian real-world model. Expert Rev Pharmacoecon
Outcomes Res. 2021:1-7. PMID: 33474995; https://doi.org/10.1080/14
737167.2021.1880325.

Mosegui GBG, Anténanzas F, de Mello Vianna CM, Rojas P. Drug prices in
Latin American countries: the case of rheumatoid arthritis Biosimilars.
Adv Rheumatol. 2021;61(1):14. PMID: 33632333; https://doi.org/10.1186/
$42358-021-00172-w.

Mease PJ, Armstrong AW. Managing patients with psoriatic disease: the
diagnosis and pharmacologic treatment of psoriatic arthritis in patients
with psoriasis. Drugs. 2014;74(4):423-41. PMID: 24566842; https://doi.
0rg/10.1007/540265-014-0191-y.

Perrotta FM, Marchesoni A, Lubrano E. Minimal disease activity and
remission in psoriatic arthritis patients treated with anti-TNF-o. drugs. J.
Rheumatol. 2016;43(2):350-5. PMID: 26669925; https://doi.org/10.3899/
jrheum.150805.

Dos Santos JBR, da Silva MRR, Kakehasi AM, et al. First line of subcutaneous
anti-tnf therapy for rheumatoid arthritis: A prospective cohort study.
Expert Rev Clin Immunol. 2020;16(12):1217-25. PMID: 33203248; https://
doi.org/10.1080/1744666X.2021.1850271.

Acurcio FA, Guerra Junior AA, da Silva MRR, et al. Comparative persistence
of anti-tumor necrosis factor therapy in ankylosing spondylitis patients:
a multicenter international study. Curr Med Res Opin. 2020,36(4):677-86.
PMID: 31990224; https://doi.org/10.1080/03007995.2020.1722945.

37. Dos Santos JBR, Guerra Junior AA, da Silva MRR, et al. First line of
biological drugs in rheumatoid arthritis: a medication persistence
analysis. Expert Rev Clin Pharmacol. 2019;12(4):363-70. PMID: 30813823;
https://doi.org/10.1080/17512433.2019.1586533.

38. Moraes FA, da Silva MRR, dos Santos JBR, et al. Health-Related Quality
of Life in Psoriatic Arthritis: Findings and Implications. Value Health
Reglssues. 2021;26:135-41. PMID: 34390960; https://doi.org/10.1016/j.
vhri.2021.06.003.

39. Thomas SS, Borazan N, Barroso N, et al. Comparative Immunogenicity
of TNF Inhibitors: Impact on Clinical Efficacy and Tolerability in the
Management of Autoimmune Diseases. A Systematic Review and
Meta-Analysis. BioDrugs. 2015;29(4):241-58. PMID: 26280210; https.//
doi.org/10.1007/540259-015-0134-5.

40. Malaviya AP, Ostor AJ. Drug adherence to biologic DMARDS with
a special emphasis on the benefits of subcutaneous abatacept.
Patient Prefer Adherence. 2012;6:589-96. PMID: 22936845; https://
doi.org/10.2147/PPA.S23786.

41. XuY,Sudharshan L, Hsu MA, et al. Patient Preferences Associated with
Therapies for Psoriatic Arthritis: A Conjoint Analysis. Am Health Drug
Benefits. 2018;11(8):408-17. PMID: 30647828.

42. Santin G, da Silva MMM, Villarreal VA, et al. Home storage of biological
medications administered to patients with rheumatic diseases. Adv
Rheumatol. 2020;60(1):30. PMID: 32460880; https://doi.org/10.1186/
$42358-020-00131-x.

43. Albuguerque CP, Dos Santos-Neto LL. Development of rheumatology
training in Brazil: the option for a medical residency program. Rev Bras
Reumatol 2017;57(6):507-13. PMID: 29173687; https://doi.org/10.1016/j.
rbre.2016.04.001.

44. Ritchlin C, Scher JU. Strategies to Improve Outcomes in Psoriatic Arthritis.
Curr Rheumatol Rep. 2019;21(12):72. PMID: 31813074; https://doi.
0rg/10.1007/511926-019-0876-z.

Authors’ contributions: Da Silva MRR: data acquisition, data analysis,
data interpretation, drafting the work, revising it critically for important
intellectual content, final approval of the version to be published,
and agreement to be accountable for all aspects of the work; Dos
Santos JBR: data acquisition, data analysis, data interpretation,
drafting the work, revising it critically for important intellectual
content, final approval of the version to be published, and agreement
to be accountable for all aspects of the work; Kakehasi AM: study
conception, design of the work, revising it critically for important
intellectual content, final approval of the version to be published, and
agreement to be accountable for all aspects of the work; Almeida
AM: study conception, design of the work, revising it critically for
important intellectual content, final approval of the version to be
published, and agreement to be accountable for all aspects of the
work; Pimenta PRK: data acquisition, data analysis, revising it critically

for important intellectual content, final approval of the version to

796 Sao Paulo Med J. 2022; 140(6):787-97


https://doi.org/10.1136/rmdopen-2019-001117
https://doi.org/10.1136/rmdopen-2019-001117
https://doi.org/10.1007/s10067-009-1340-7
https://doi.org/10.1080/21548331.2020.1785212
https://doi.org/10.1093/rheumatology/kep423
https://doi.org/10.1093/rheumatology/kep423
https://doi.org/10.1136/annrheumdis-2017-211734
https://doi.org/10.1080/14737167.2021.1880325
https://doi.org/10.1080/14737167.2021.1880325
https://doi.org/10.1186/s42358-021-00172-w
https://doi.org/10.1186/s42358-021-00172-w
https://doi.org/10.1007/s40265-014-0191-y
https://doi.org/10.1007/s40265-014-0191-y
https://doi.org/10.3899/jrheum.150805
https://doi.org/10.3899/jrheum.150805
https://doi.org/10.1080/1744666X.2021.1850271
https://doi.org/10.1080/1744666X.2021.1850271
https://doi.org/10.1080/03007995.2020.1722945
https://doi.org/10.1080/17512433.2019.1586533
https://doi.org/10.1016/j.vhri.2021.06.003
https://doi.org/10.1016/j.vhri.2021.06.003
https://doi.org/10.1007/s40259-015-0134-5
https://doi.org/10.1007/s40259-015-0134-5
https://doi.org/10.2147/PPA.S23786
https://doi.org/10.2147/PPA.S23786
https://doi.org/10.1186/s42358-020-00131-x
https://doi.org/10.1186/s42358-020-00131-x
https://doi.org/10.1016/j.rbre.2016.04.001
https://doi.org/10.1016/j.rbre.2016.04.001
https://doi.org/10.1007/s11926-019-0876-z
https://doi.org/10.1007/s11926-019-0876-z

First-line biologic therapy with tumor necrosis factor inhibitors for psoriatic arthritis: a prospective observational study | ORIGINAL ARTICLE

be published, and agreement to be accountable for all aspects of

the work. Alvares-Teodoro J: study conception, design of the work,
revising it critically for important intellectual content, final approval of
the version to be published, and agreement to be accountable for all
aspects of the work; Acurcio FA: study conception, design of the work,
revising it critically for important intellectual content, final approval of
the version to be published, and agreement to be accountable for all

aspects of the work

Sources of funding: This study was supported by Conselho Nacional
de Desenvolvimento Cientifico e Tecnolégico - CNPq (grant number:
471819/2013-1) and Fundagao de Amparo a Pesquisa do Estado de
Minas Gerais (FAPEMIG) (grant numbers: PPM-0515-15 and 03799-16)
Conflict of interests: Kakehasi AM has received honoraria, research,

or educational grants from Abbuvie, Eli Lilly, Janssen, Novartis/Sandoz,
and Pfizer outside of the submitted work. Acurcio FA has received

a productivity grant from Conselho Nacional de Desenvolvimento
Cientifico e Tecnolégico (CNPg). Da Silva MRR and Dos Santos JBR have
received doctoral fellowships from Coordenacao de Aperfeicoamento
de Pessoal de Nivel Superior (CAPES). Pimenta PRK has received a
master fellowship from Fundagao de Amparo a Pesquisa do Estado de
Minas Gerais (FAPEMIG). The other authors have no conflicts of interest

to declare

Date of first submission: May 20, 2021
Last received: September 8, 2021
Accepted: February 22, 2022

Address for correspondence:

Michael Ruberson Ribeiro da Silva

Grupo de Avaliagao, Tecnologia e Economia em Saude; Centro de
Ciéncias Exatas, Naturais e da Saude da Universidade Federal do Espirito
Santo (CCENS/UFES)

Alto Universitario, s/n®

Guararema — Alegre (ES) — Brasil

CEP 29500-000

Tel. (+55 28) 3552-8684

E-mail: mruberson@gmail.com

© 2022 by Associagao Paulista de Medicina

This is an open access article distributed under the terms of the Creative Commons license.

Sao Paulo Med J. 2022; 140(6):787-97 797


mailto:mruberson@gmail.com

	_Hlk56425655
	_Hlk56514989
	_Hlk55822064
	_Hlk56502240
	_Hlk55826404
	_Hlk55822280
	_Hlk56021736
	_Hlk56083235
	_Hlk56502488
	_Hlk56442709
	_Hlk80349462
	_Hlk80349684
	_Hlk63875312

