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Abstract
Background The aim of this study was to evaluate disease activity among patients with axial spondyloarthritis (AS) 
treated with tumor necrosis factor inhibitors (TNFi) and/or nonsteroidal anti-inflammatory drugs (NSAIDs) for at least 
12 weeks in private outpatient settings in Brazil.

Methods This was a cross-sectional, real-world study conducted in 17 Brazilian private health care institutes. Patients 
were selected if diagnosed with AS or axial radiographic spondyloarthritis (AxSpA) and treated with NSAIDs or TNFi 
for at least 12 weeks within the last 26 weeks prior to enrollment. The data were collected from interviewed-based 
and self-administered questionnaires from patients and physicians. Disease activity was defined as active (≥ 4), low /
suboptimal (≥ 2 and < 4) and inactive (< 4) by Bath AS Disease Activity Index (BASDAI) and/or very high (≥ 3.5), high 
(≥ 2.1 to < 3.5), low (≥ 1.3 to < 2.1), and inactive (< 1.3) by AS Disease Activity Score (ASDAS-CRP). Both patients and 
physicians’ perceptions of disease control were assessed using a numeric rating scale (NRS; 0—inactive to 10—very 
active disease).

Results The cohort included 378 patients with a mean age of 46 years, and the median time since diagnosis until 
enrollment was 5.4 years (interquartile range 2.7–10.5). Most patients were treated with TNFi alone (74%), followed 
by TNFi in combination with NSAID (15%), and NSAID alone (11%). About half AS patients showed active disease and 
24% of patients showed low activity/suboptimal disease control despite having been treated for at least 12 weeks. 
Although TNFi showed better disease control than NSAID, inactive disease was experienced by few patients. The 
NRS (mean [standard deviation]) score for disease perception was 4.24 (3.3) and 2.85 (2.6) for patients and physicians, 
respectively.
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Background
Ankylosing spondylitis (AS) is a chronic inflammatory 
disease that primarily affects the axial joints [1]. It is esti-
mated to affect 0.02 to 0.8% of the Latin American popu-
lation [2, 3]. AS is characterized by an insidious onset of 
inflammatory low back pain, with or without peripheral 
arthritis or extra-articular manifestations [4]. AS is not 
only associated with a significant clinical and economic 
burden [5] but with impaired quality of life as well.

National and international guidelines for AS recom-
mend nonsteroidal anti-inflammatory drugs (NSAIDs) as 
the first-line of pharmacological treatment of AS [6–8]. 
Biological disease-modifying antirheumatic drugs, such 
as tumor necrosis factor inhibitors (TNFi) and interleu-
kin-17 (IL-17) inhibitor, are recommended for patients 
with high disease activity with AS after at least 2 NSAIDs, 
with current practice starting with TNFi [6, 7, 9].

Monitoring of disease activity, function, mobility, and 
radiographic progression is highly recommended to 
investigate whether treatments are leading to complete 
clinical remission or low disease activity [6, 8]. The dis-
ease monitoring includes measuring disease activity by 
using composite indices for disease activity (Ankylos-
ing Spondylitis Disease Activity Score [ASDAS] or Bath 
Ankylosing Spondylitis Disease Activity Index [BAS-
DAI]) and laboratory tests (C-reactive protein [CRP]) 
and imaging, and patient-reported outcomes (PRO) cap-
turing patient perspectives [6, 7].

Over the last decade, the management of AS has 
changed dramatically. However, a few clinical trials also 
showed that not all patients could achieve complete clini-
cal remission or adequate disease control [10–12]. Simi-
larly, a few observational studies also showed high disease 
activity and low activity/suboptimal control follow-
ing treatment in patients with AS especially in middle-
income countries like Brazil [13, 14]. However, limited 
data are available on disease activity among patients with 
AS in real-world settings.

Therefore, this cross-sectional study, INVISIBLE-BRA-
ZIL (Making the INVISIBLE visible), aimed to evaluate 
disease activity among AS patients treated with TNFi 
and/or NSAID for at least 12 weeks in Brazilian private 
health care institutes.

Methods
Study design and participants
The INVISIBLE-BRAZIL study was a multi-center, 
observational, cross-sectional, noninterventional study 
conducted among patients with AS treated with tumor 
necrosis factor inhibitors (TNFi) and/or NSAIDs. This 
study was conducted in 17 Brazilian private health care 
institutes from June 2019 to June 2020.

Eligibility criteria included patients with a diagnosis 
of AS or axial radiographic spondyloarthritis (AxSpA) 
according to physician evaluation (modified New York 
criteria or ASAS classification criteria were not manda-
tory), aged ≥ 18 years old, treated with at least one TNFi 
and/or NSAID for at least 12 weeks in the last 26 weeks 
prior to study enrollment. Patients on interleukin-17, or 
those who had any severe concomitant disease that might 
influence rheumatic disease evaluation such as neoplasia, 
noncontrolled psychiatric disease were excluded. Addi-
tionally, patients who were not able to read, understand, 
and complete the questionnaires and/or who were par-
ticipating in any other study including administration of 
drug or procedure were excluded.

All patients (participants) and site investigator (physi-
cian) were asked to complete the PROs questionnaires. 
Patients were treated with standard of care according to 
physician’s decision and the treatment was retrospec-
tively assessed.

Data source
Data were collected by the physician, directly from the 
patients during the single study visit from interviewed-
based and self-administered questionnaires, and from 
patients’ medical records. Patients and their physicians 
answered the reported outcomes questionnaires to assess 
disease activity and their perceptions about the disease. 
Data unrelated to PROs were retrieved from patients’ 
medical charts. All data were entered into an electronic 
case report form (eCRF), which constituted the database.

Disease activity assessment
Disease activity was assessed by two PROs that are com-
monly used and recommended by standard guidelines 
[6, 7]: Bath Ankylosing Spondylitis Disease Activity 
Index (BASDAI) [15], which was entirely self-reported, 
and ASDAS-CRP [16], which included an inflammatory 
marker in addition to the self-reported questions. All 
patients answered BASDAI, but ASDAS-CRP was only 

Conclusion This real-world study showed that most AS patients on TNFi and/or NSAID had not achieved an 
adequate disease control, as almost 75% of them exhibited active disease or low activity/suboptimal disease control. 
There remains a need for improved disease management among patients with AS.
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evaluated for those with CRP test results in the 30 days 
prior to the survey.

The BASDAI Index [6, 17] consists of the assessment 
of five AS symptoms (fatigue, back pain, peripheral joint 
involvement, enthesitis points, and stiffness) that are 
evaluated on a numeric rating scale (NRS) varying from 
0 to 10 (one being no problem and 10 being the worst 
problem). The score is obtained by considering the 2 
questions regarding stiffness as a single component (aver-
age scores of both), and then the average of the 5 par-
tial scores is calculated. Cut-off used to classify disease 
activity as active was score ≥ 4, and inactive was < 4; an 
additional analysis was carried out to assess low activity/
suboptimal disease control, using the exploratory thresh-
old value of score ≥ 2 and < 4 determined by the study of 
the disease and references [12, 18–20].

Similarly, ASDAS-CRP [6, 16, 21] includes questions 
answered as NRS related to back pain, stiffness, patient 
global assessment, peripheral pain, and swelling, but 
combines C-reactive protein (CRP), an objective labora-
tory measure of inflammation frequently used to monitor 
AS. Based on this score, disease activity is categorized as 
very high activity (≥ 3.5), high activity (≥ 2.1 to < 3.5), low 
activity(≥ 1.3 to < 2.1), and inactive disease (< 1.3).

Furthermore, both patients and physicians’ perceptions 
of disease control were assessed using an NRS (0—inac-
tive to 10—very active disease): according to patients’ 
perceptions, how active was their rheumatic disease dur-
ing the last week and according to physicians’ percep-
tions, how was the disease activity of the patient at the 
time of medical visit.

Statistical analysis
Descriptive analyses were used. Data were described as 
measures of central tendency (means, medians) and dis-
persion (standard deviation [SD], interquartile range 
[IQR]) for continuous variables, and absolute number 
and percentage for categorical variables. Any missing 
data was considered as missing information, and no data 
imputation method was performed.

Chi-squared test was used to compare frequencies, 
and analysis of variance (ANOVA) was used to compare 
means of two or more independent groups when contin-
uous variable followed normal distribution. Spearman (ρ) 
was used for evaluating the correlation between two con-
tinuous variables that had no normal data distribution. A 
Pearson correlation coefficient of 0.2 is considered small 
effect, 0.5 (medium) and a 0.8 or higher high correlation 
[22]. A P-value < 0.05 was considered statistically signifi-
cant. Also, the ability of physicians or patients to predict 
real control of disease was analyzed graphically using a 
receiver operating characteristic curve. The area under 
the curve (AUC) was displayed for each analysis.

The study sample size was based on statistical precision 
and allowance of an outcome to have sufficient generaliz-
ability. Our sample included 378 individuals, which was 
adequate to achieve a robust estimation of the population 
mean (95% confidence interval, level of significance 0.05). 
It was based on an acceptable error of 5%,

a Brazilian population of 200.4 million inhabitants with 
an AS prevalence of 0.5% varying from 0.08 to 1.4% [23], 
and assuming that about 50% of AS patients in our study 
cohort would have had BASDAI < 4 based on literature 
data [12, 18].

Analysis was done using SAS 9.4 (SAS Institute, Cary 
NC).

Ethical committee approval
The study was conducted in accordance with the 
STROBE (Strengthening the Reporting of Observational 
Studies in Epidemiology) guidelines and with the ethical 
principles laid down in the Declaration of Helsinki and 
local ethical regulation. In addition, the study had ethics 
committee approval of all participating research centers. 
All patients provided written informed consent prior to 
participating in the study.

Results
Patients’ characteristics
Overall, 386 patients were screened, of whom 378 (97.9%) 
were eligible and completed the study; 4 patients were 
not eligible (they were not treated for at least 12 weeks) 
and data from 4 patients could not be evaluated during 
monitoring activities, so they were not included in the 
study cohort.

Of the enrolled participants, 213 (56.3%) were male; the 
mean (SD) age was 46.4 (13.1) years, and the majority of 
them were employed (58.5%), overweighted and obese 
(70%), and had no smoking history 294 (77.8%). Mean age 
of symptoms’ onset was around 32.6 (SD 13.5) years, and 
patients were diagnosed at mean age of 39.2 (SD 13.8) 
years. The median time from diagnosis to enrollment was 
5.4 years (IQR 2.7–10.5). In total, 277 (73.3%) patients 
were screened for the presence of HLA-B27 antigen, of 
whom 181 (65.3%) were positive. Moreover, 36.2% (137) 
of the patients had undergone CRP evaluation in the past 
30 days prior to enrollment, 67.9% of patients had CRP 
levels lower than 1  mg/dL. Similar characteristics were 
found for treatment groups, though TNFi group had a 
higher presence of male and employed people, and had 
longer time from AS diagnosis (Table 1).

Treatment characteristics and disease control
Most patients (74% [281/378]) were treated with TNFi 
alone, whereas 15% (55/378) of patients were taking TNFi 
in combination with NSAID. Considering patients who 
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used only NSAID (11% [42/378]), five used ≥ 2 NSAIDs in 
the past 26 weeks prior to study enrollment. (Table 2).

The most used TNFi was adalimumab (126, 45%), 
followed by etanercept (54, 19%) and infliximab (48, 
17%); whereas the most commonly used NSAIDs were 

Table 1 Clinical and demographic characteristic of patients enrolled in INVISIBLE-BRAZIL study
All patients (N = 378) Using only NSAID

(n = 42)
Using only TNFi
(n = 281)

Using both TNFi and NSAID
(n = 55)

Male, n (%) 213 (56.35) 17 (40.48) 174 (61.92) 22 (40.0)

Age (years), mean (SD)

 At study enrollment 46.40 (13.10) 45.7 (11.6) 46.0 (13.5) 49.1 (12.0)

 At AS symptoms onset 32.57 (13.52) 34.83 (13.35) 32.17 (13.48) 32.92 (13.92)

 At AS diagnosis 39.24 (13.75) 40.97 (12.45) 38.35 (13.89) 42.45 (13.63)

BMI (kg/m²), n (%)

 < 18.5 1 (0.26) 0 1 (0.36) 0

 18.5 to 24.9 112 (29.63) 19 (45.24) 80 (28.47) 13 (23.64)

 25 to 29.9 161 (42.59) 16 (38.10) 120 (42.70) 25 (45.45)

 30 to 39.9 99 (26.19) 6 (14.29) 77 (27.40) 16 (29.09)

 ≥ 40 5 (1.32) 1 (2.38) 3 (1.07) 1 (1.82)

Employment status, n (%)

 Employed 221 (58.47) 19 (45.24) 174 (61.92) 28 (50.91)

 Unemployed 18 (4.76) 3 (7.14) 12 (4.27) 3 (5.45)

 Retired 82 (21.69) 8 (19.05) 61 (21.71) 13 (23.64)

 Medical leave 6 (1.59) 0 (0.00) 4 (1.42) 2 (3.64)

 Other 51 (13.49) 12 (28.57) 30 (10.68) 9 (16.36)

Smoking habits, n (%)

 Never smoked 294 (77.78) 31 (73.81) 221 (78.65) 42 (76.36)

 Former smoker 61 (16.14) 7 (16.67) 47 (16.73) 7 (12.73)

 Current smoker 23 (6.08) 4 (9.52) 13 (4.63) 6 (10.91)

Time since first diagnosis*(years), median (IQR) 5.41 (2.66–10.51) 3.43 (1.09–6.60) 6.02 (3.03–11.01) 3.68 (1.43–9.85)

Genetic test for HLA-B27, n (%) N = 277  N = 35  N = 201  N = 41

 Positive 181 (65.34) 20 (57.14) 134 (66.67) 27 (65.85)

CRP in the past 30 days* (mg/dL), n (%) N = 137  N = 19  N = 96  N = 22

 < 0.1 24 (17.5) 3 (15.79) 18 (18.75) 3 (13,64)

 0.1 to 1.0 93 (67.9) 13 (68.42) 66 (68.75) 14 (63.64)

 > 1.0 20 (14.6) 3 (15.79) 12 (12.5) 5 (22.73)

Mean (SD) 1.65 (12.21) 1.10 (2.50) 0.52 (0.82) 7.06 (30.35)
*Based on enrollment date (informed consent form signature)

AS ankylosing spondylitis, BMI body mass index, HLA-B27 human leukocyte antigen B27, IQR interquartile range, SD standard deviation

Table 2 Disease activity according to treatment
All patients
(n = 378)

Using only NSAID
(n = 42)

Using only TNFi
(n = 281)

Using both TNFi 
and NSAID
(n = 55)

P-value

BASDAI score - n (%) < 0.01*

 Inactive disease (< 2) 103 (27.25) 2 (4.76) 97 (34.52) 4 (7.27)

 Low activity/suboptimal control (≥ 2 and < 4) 90 (23.81) 9 (21.43) 75 (26.69) 6 (10.91)

 Active disease (≥ 4) 185 (48.94) 31 (73.81) 109 (38.79) 45 (81.82)

BASDAI mean (SD) 4.06 (2.67) 6.07 (2.50) b 3.43 (2.50) a 5.77 (2.09) b < 0.01**

ASDAS-CRP score - n (%) < 0.01*

 Inactive disease (< 1.3) 36 (26.28) 1 (5.26) 33 (34.38) 2 (9.09)

 Low activity/suboptimal control (≥ 1.3 - <2.1) 31 (22.63) 2 (10.53) 28 (29.17) 1 (4.55)

 High activity (≥ 2.1 - <3.5) 49 (35.77) 11 (57.89) 25 (26.04) 13 (59.09)

 Very high activity (≥ 3.5) 21 (15.33) 5 (26.32) 10 (10.42) 6 (27.27)

ASDAS-CRP mean (SD) 2.28 (1.18) 3.01 (0.90) b 1.96 (1.07) a 3.07 (1.24) b < 0.01**
AS ankylosing spondylitis, ASDAS-CRP Ankylosing Spondylitis Disease Activity Score, BASDAI Bath Ankylosing Spondylitis Disease Activity Index, NSAID nonsteroidal 
anti-inflammatory drug, SD standard deviation, TNFi tumor necrosis factor inhibitors
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naproxen and celecoxib, followed by etoricoxib and 

diclofenac. Supplementary Tables  1 and Supplementary 
Table  2 detail the treatment characteristics in terms of 
treatment duration, commonly used dosage and fre-
quency of TNFi and NSAIDs, respectively.

Table  4 shows the proportion of patients with active 
and inactive disease, classified according to BASDAI and/
or ASDAS-CRP scores (as illustrated at Fig.  1), and the 
mean score per treatment type. About half of AS patients 
had active disease at the time of study enrollment despite 
having been treated for at least 12 weeks; moreover, only 
26–27% had inactive disease, while the others presented 
with low disease activity/suboptimal disease control. 
Only about one-third of these patients had inactive and 

Table 4 Correlation coefficient (95%CI) of patients and 
physicians’ perceptions of disease activity with the PRO.

BASDAI ASDAS-CRP
NRS (patient) 0.77 (0.72; 

0.80)
0.84 (0.78; 
0.88)

NRS (physician) 0.68 (0.62; 
0.73)

0.81 (0.74; 
0.86)

Data presented as Spearman (CI), ρ Spearman test

ASDAS-CRP Ankylosing Spondylitis Disease Activity Score, BASDAI Bath 
Ankylosing Spondylitis Disease Activity Index, CI, confidence interval, NRS 
numeric rating scale, NSAID Nonsteroidal anti-inflammatory drugs, PRO patient-
reported outcome, SD standard deviation, TNFi tumor necrosis factor inhibitors

Fig. 1 Disease activity according to (A) BASDAI and (B) ASDAS-CRP, as the number and percentage of patients defined as inactive (blue), low disease 
activity (yellow), active or high activity (orange), and very high activity [ASDAS-CRP only] (dark orange)
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well controlled disease, with those treated with TNFi 
alone (~ 34% with inactive disease) with better disease 
control than those treated with TNFi in combination 
with NSAID (~ 7–9%) or NSAID alone (~ 5%); >73% of 
patients on TNFi in combination with NSAID or NSAID 
alone had active disease.

Perception of disease control
Patients perceived their disease to be more active than 
their physicians. For both patients and physicians, the 
disease was moderately active (mean NRS scores ≥ 5) for 
patients treated with TNFi in combination with NSAID 
or NSAID alone. For patient under TNFi alone, both 
patients and physicians reported moderate-to-low dis-
ease activity; but score mean for disease activity reported 
was 2.85 for physicians and 4.24 for patients (Table 3).

Both patients and physicians’ perceptions were highly 
correlated to BASDAI and ASDAS-CRP scores (Table 4). 
Both patients and physicians were able to predict disease 
activity as active or inactive. All AUC were higher than 
0.8 for BASDAI and ASDAS-CRP cut-offs for disease 
activity (Fig. 1).

Table 3 Perception of disease activity
All 
patients

Using only 
NSAID 
(n = 42)

Using 
only TNFi 
(n = 281)

Using 
both TNFi 
and NSAID 
(n = 55)

NRS – patient 4.24 (3.25) 6.67 (2.76) 3.55 (3.11) 5.85 (2.88)

NRS - physician 2.85 (2.57) 5.98 (2.47) 2.07 (2.08) 4.44 (2.42)
Data presented as mean (SD)

NRS numeric rating scale, NSAID nonsteroidal anti-inflammatory drug, SD 
standard deviation, TNFi tumor necrosis factor inhibitors

Fig. 2 AUC of patient’s (A, B) and physician’s (C, D) NRS for predicting disease activity according to BASDAI and ASDAS-CRP
ASDAS-CRP Ankylosing Spondylitis Disease Activity Score, AUC area under the curve, BASDAI Bath Ankylosing Spondylitis Disease Activity Index, CI confi-
dence interval, NRS numeric rating scale
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Discussion
This noninterventional and observational study described 
the disease activity of patients with AS treated with TNFi 
and/or NSAID for at least 12 weeks in the past 26 weeks 
in Brazil.

The demographics of the study sample were compa-
rable to previous studies [14, 24–26], as most patients 
were male and typically had disease onset before the age 
of 40–45 years. As expected, HLA-B27 presence among 
patients with AS was high in this study cohort, and these 
data are in line with previous studies in Latin America 
[2], although the HLA-B27 frequency was lower than 
that in studies outside Brazil, which showed as high as 
91% frequency of HLA-B27 whereas it was 65% in the 
current study [24].

Both NSAID and TNFi are efficacious, prescribed for 
AS control, and the results are as expected from the 
phase III studies of the evaluated drugs. In the INVISI-
BLE study, despite having been treated with TNFi and/or 
NSAID for at least 12 weeks, half of the patients exhibited 
moderate to high disease activity, whereas ~ 23% showed 
low activity but still low activity/suboptimal control (not 
very inactive disease). The majority of patients included 
in this study was using TNFi alone (mainly adalimumab) 
and although showing better control of the disease than 
patients using NSAIDs alone or in combination with 
TNFi, more than half of the patients using TNFi alone 
still have not reached adequate disease control (36–38% 
with active disease plus 27 − 19% with low activity/sub-
optimal control). A few real-world studies have shown 
that disease activity scores and CRP decrease among 
patients with AS after initiating biological therapy [24, 
27–29]. However, corroborating with our findings, it has 
also been reported that 20–40% of AS patients on TNFi 
showed an inadequate response or become intolerant to 
the treatment over time [30]. Additionally, other studies 
showed that TNFi is efficacious in reducing disease activ-
ity but still might not lead to good or adequate disease 
control after second and third of anti-TNF treatment [10, 
31, 32].

Overall, groups treated with NSAIDs (alone or in com-
bination with TNFi) had worse disease activity results 
than TNF alone. Although NSAIDs have been proven 
to be efficacious in symptom reduction and in reducing 
inflammatory serum biomarkers, they do not always lead 
to adequate symptom control [33]. Moreover, a trans-
versal unicentric study (N = 152) [14] reported a signifi-
cantly higher proportion of patients with AS with low 
disease activity and inactive disease in patients treated 
with TNFi than in those treated with NSAIDs. In the cur-
rent study, most patients under NSAID presented inad-
equate disease control, worse than those using TNFi. This 
might suggest that many patients under NSAID might be 

eligible for switching therapy for biologics, as indicated in 
disease guidelines.

Although the first line of treatment is NSAIDs in AS, 
the number of patients using NSAIDs was relatively low 
in this cohort. As this study did not require patients to 
be under first-line of therapy, most patients might have 
switched their NSAID to biologics therapy over time, 
which would explain the higher number of included 
cases under biologics. Besides, NSAID group showed 
higher disease activity than the biologics, which might 
be reflecting patients under their first line of therapy 
that are failing NSAID and are now eligible for initiating 
biologics.

However, regardless the treatment received, the pro-
portion of AS patients with low disease activity or inac-
tive disease in the current study is lower than in previous 
studies, which showed around 75% of AS patients [34] 
with low disease activity or inactive disease and around 
50% of patients with restricted inactive disease after AS 
treatment [14]. This study included clinics with a high 
standard care (e.g., national guidelines are followed, 
detailed standard operating procedures are develop and 
followed, etc.) in Brazil, which could not be generalized 
to the entire country; however, it is reasonable to believe 
that patients in different settings may have worse disease 
control. Even though included patients were on assumed 
great care, many still presented with disease activity, 
bringing to the attention that there might be very com-
plex mechanisms for patients to be unable to achieve 
adequate treatment. Some possible explanations for 
treatment failure may be due to [1] non-compliance and 
non-adherence by patients - studies have shown that lack 
of knowledge about the disease and consequences of poor 
compliance could be the reason for this patient behavior; 
[2] sporadic and not routine use of PROs by healthcare 
providers – it has been reported that time constraint, 
insufficient knowledge and lack of integration of PROs 
into clinical system, are some of the barriers for the 
implementation of PROs in the clinical practice [35]; [3] 
lack of effective communication between healthcare pro-
viders and patients [36] - healthcare providers, including 
physician, improving communication with patients can 
further improve overall management of the disease [37, 
38]; and [4] clinical inertia – failure of physicians to initi-
ate, change or intensify therapy when required especially 
when there is evidence of disease activity for chronic dis-
ease such as AS [39, 40].

AS is a multidimensional inflammatory disease requir-
ing overall management of the disease including morbid-
ities, complications, and disease progression. Adequate 
care is possible but requires a broad and multi-disci-
plinary effort. Healthcare providers must strive to get 
the right and early diagnosis, and also to treat the right 
patient, at the right time, with the right treatment, at 



Page 8 of 10Toledo de et al. Advances in Rheumatology           (2022) 62:38 

the right dose. Patients should be encouraged to self-
management and self-advocacy through effective lis-
tening and empathy by healthcare providers. Physicians 
are essential for that, but pharmacists, physiotherapists, 
community or family healthcare providers, and many 
other professionals can help supporting and engaging 
the correct and adequate AS treatment, pharmacologi-
cal and non-pharmacological. A suboptimal management 
of chronic disease such as AS can further increase risk 
of subsequent adverse health outcomes such as fatigue, 
pain, impaired function, and psychosocial problems; nev-
ertheless, misdiagnosis and other factors that may lead to 
undesirable treatment outcome may occur. [41, 42].

For chronic pain disease such as AS, therapeutic deci-
sions and assessment of disease activity rely on PROs in 
addition to physicians’ clinical evaluation [43] as they 
are reliable and effective in reflecting changes in disease 
activity over time [44]. A qualitative study assessed PROs 
in patients with AS indicated that PROs measures should 
be routinely used in outpatient settings to help improve 
shared decision-making discussions between patients 
and physicians [37]. The patient perspective is critical to 
make continuous improvement in the treatment of AS by 
encouraging appropriate treatment switching and esca-
lation. In this study, there was a slight patient–physician 
discrepancy regarding the perception of AS disease activ-
ity. The patients perceived their disease to be more active 
than the physicians; this is in keeping with data from a 
systematic review of literature [38, 44]. A plausible expla-
nation could be, patients solely subjective perception 
of pain and discomfort, so they tend to perceive more 
severe disease not only due to the disease status but also 
psychological distress and comorbidities [44].

This study has some limitations. Patients who regularly 
visited their physicians in clinics were more likely to be 
approached and enrolled in this study. The investigator 
selection bias was minimized by enrolling consecutive 
patients who fulfilled the eligibility criteria. Patients pre-
senting with symptoms were more likely to get a medi-
cal consultation and to be included in this study, as they 
were visiting the clinics. Few CRP were available to allow 
ASDAS-CRP evaluation, leaving only BASDAI for dis-
ease activity determination; and because it relies solely 
on patient’s perception, it could have inflated disease 
activity in this study. It is well stablished that a psycho-
logical distress is commonly a trigger and an aggravating 
factor to nociplastic pain; therefore, stress or other prob-
lems in patient care caused by the COVID-19 pandemic 
may influence the results, including the perception of the 
disease (overall more active to patient than to their phy-
sician) and the proportion of AS patients with inactive 
or low disease activity (lower in this study than in pre-
vious ones). Also, race/ethnicity data was not collected, 
which may limit the understanding of these population 

[45, 46]. The treatment was retrospectively assessed to 
reduce physician bias with regard to treatment selection 
and indication; however, patients and disease character-
istics are key points for physician’s choice of treatment, 
so comparison among treatment groups within this study 
should be done with caution.

The strength of this study is the nature of it, which 
reflects real world scenario, where physicians were not 
biased in assigning treatment, and patient’s outcomes 
reflects what is happening in clinical practice. The 
INVISIBLE-BRAZIL study has highlighted the impor-
tance of seeking for better disease control, improving 
monitoring and treatment selection. Moreover, control-
ling disease manifestation is important to maintain or 
improve patients’ quality of life.

Conclusion
In this Brazilian real world study, half of patients with AS 
treated with TNFi and/or NSAID exhibited active disease 
or low activity/suboptimal disease control, despite being 
treated for at least 12 weeks. Results from this study raise 
the need for a widespread use of disease monitoring and 
PROs can improve physicians’ understanding of disease 
activity and aid treatment decision-making, which can 
further improve patient satisfaction and management of 
the disease. More studies are needed to understand the 
factors associated with the inadequate disease control.

Study limitation
The results of inadequate disease control of the present 
study are probably impacted by the profile of patients 
included in the study considering that it is known that 
individuals with painful sensitization and fibromyalgia 
that fulfill criteria for spondylarthritis show better treat-
ment outcomes than patients with symptoms without 
an inflammation biomarker. The treatment duration can 
also play an important bias in the assessment of disease 
activity even when in this study the treatment with TNFi, 
NSAID or combination of both were, at least, equal or 
superior to 6 months. Other limitation of this study is 
regarding that it was not assessed pre study treatment 
for AS as well as the questionnaire obtaining process and 
timing are potential biases.
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