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Aim: To evaluate the effectiveness and safety of anti-TNF drugs for ankylosing spondylitis. Materials &
methods: A prospective cohort study was performed at a pharmacy in the Brazilian Public Health System.
Effectiveness by Bath Ankylosing Spondylitis Disease Activity Index, functionality by Health Assessment
Questionnaire Disability Index, quality of life by European Quality of Life Five-Dimensions and safety was
assessed at 6 and 12 months of follow-up. Results: About 160 patients started the treatment with adal-
imumab, etanercept or infliximab. There was a statistically significant improvement in disease activity,
functionality and quality of life at 6 and 12 months (p < 0.05). Conclusion: This real-world study has
shown that anti-TNF drugs are effective and well tolerated for ankylosing spondylitis patients.
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Ankylosing Spondylitis (AS) is a chronic and immune-mediated inflammatory disease mainly featured by axial
manifestations [1-4]. It presents higher prevalence in men and often starts between their second and third decades of
life. AS incidence can range from 0.5 to 14 individuals per 100,000 inhabitants per year in different countries [1-3,5].

The Brazilian Public Health System (BPHS) provides treatment to AS patients based on a Clinical Protocol and
Therapeutic Guideline [6,7]. Drug treatment comprises nonsteroidal anti-inflammatory drug (NSAIDs), glucocor-
ticoids, conventional synthetic disease-modifying antirheumatic drugs (csDMARD), biological disease-modifying
antitheumatic drugs (-DMARDs) and target-specific synthetic disease-modifying antirheumatic drugs. The bD-
MARDs avaliable by BPHS are the TNF inhibitors (anti-TNF) such as, adalimumab, etanercept, infliximab,
golimumab and certolizumab, as well as the IL-17 inhibitor (anti-IL-17) known as secuquinumab [2,3,5,8-10].

The aims of the AS treatment are to reduce pain and inflammation, as well as to maintain spinal flexibility and
normal posture in order to reduce functional limitations and complications, in addition to preserve patients’ work
capacity and quality of life (QoL) [1,3,6]. Treatment effectiveness can be evaluated based on instruments capable of
measuring disease activity, patients’ functionality level and QoL [3,6].

BPHS faces challenges due to increased costs with the incorporation of new health technologies, population aging
and judicialization in health [11,12]. Thus, it is important for assessing the performance of different technologies
(benefits, risks and costs) to enable better resource allocation, since budgets are finite and demands keep on
increasing [11,12]. Therefore, information about the performance of this drugs in a real-world scenario can subsidize
decision makers with focus in expand benefits for health, access and equity [11,121. The objective of this study is
to evaluate the disease activity, functionality, QoL and safety of patients treated with adalimumab, etanercept and
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Materials & methods

Type of study

Open prospective cohort study was conducted at BPHS pharmacy in Minas Gerais State, Brazil. The cohort period
was between August 2011 and June 2018.

Inclusion criteria

The study population consisted of patients aged 18 years or older, diagnosed with AS by the Assessment of
Spondyloarthritis International Society (ASAS) classification criteria or the modified New York criteria [10,13] and
treated with adalimumab, etanercept and infliximab in the recommended doses by the AS Clinical Protocol and
Therapeutic Guideline.

Exclusion criteria
Patients treated with certolizumab and golimumab were not included because these drugs were incorporated into
BPHS after the study started. Also, patients who refused to participate or were unable to attend the service were

excluded.

Data collection & outcomes

Patients who had their treatment approved by BPHS were invited to participate. All those who agreed to participate
signed a free and informed consent form. The date of the first LDMARD dispensation was defined as the first day
of inclusion in the cohort.

Questionnaire for data collection was developed by the research group. The first interview focused on sociode-
mographic (age, sex, race, education, marital status) and clinical features (duration of disease, previous and current
drugs). In addition, the following parameters were also measured in the beginning, 6 and 12 months: disease
activity by Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), functionality by Health Assessment
Questionnaire (HAQ), and QoL by European Quality of Life Five-dimension Questionnaire (EQ-5D). The safety
was evaluated at 6 and 12 months.

BASDAI is a clinical disease activity index used to assess domains associated with fatigue, back pain, joint
pain/swelling, enthesitic points, intensity and duration of morning stiffness. BASDAI score higher than or equal
to, four means active disease. Response to treatment (clinical effectiveness) was observed when the patient reaches
an improvement of BASDASI of >50% and/or absolute improvement of two units [3,10,14]. The factors associated
with the best response by BASDAI was also investigated.

In addition, HAQ was used to assess patients’ functionality based on a self-administered questionnaire comprising
20 questions about the difficulty in performing daily activities [15], whereas EQ-5D was applied to investigate
patients’ QoL based on a generic instrument used to analyze five dimensions, namely: mobility, personal care,
usual activities, pain/discomfort and anxiety/depression. Visual analog scale was used to assess patients’ health
condition [16].

Safety of anti-TNF drugs was measured through patients’ self-reports asking if there were any adverse drug
reactions (ADR) with these drugs.

Statistical analyses
Frequency distributions were applied to categorical variables, whereas measures of central tendency and dispersion
were applied to continuous variables.

Continuous variables were compared with each other through Student’s t-test, whereas categorical variables were
assessed through Pearson’s Chi-square test (X?). Paired Student’s t-test was used to assess continuous variables
(BASDAI, HAQ and EQ-5D) at 6 and 12 months, in comparison to the baseline.

Linear regression was performed to investigate factors associated with the best response to treatment by BAS-
DAI (17]. BASDAI at 12 months was the dependent variable. Independent variables were sex, disease duration
in years, race, education, marital status, use of NSAIDs, corticosteroids and csDMARDs, HAQ, EQ-5D and
comorbidities at the beginning of follow-up. Variables presenting p < 0.20 in the simple analysis were included in
the multiple analysis. Variables presenting p-value < 0.05 remained in the final model.

The R® software 3.6.1 (2019) (Vienna, Austria) was used for statistical analysis. The study was approved by the
Research Ethics Committee of Federal University of Minas Gerais (COEP-UFMG) under n. 0069.0.203.000-11.
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Figure 1. Mean Bath Ankylosing Spondylitis Disease Activity Index domains — baseline, 6 and 12 months.
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; Morning stiffness: Arithmetic average of morning
stiffness and morning stiffness duration.

Results

One hundred and sixty patients started the treatment with some anti-TNF drug; of whom 127 (79,38%) and
113 (70,63%) completed 6 and 12 months of follow-up, respectively. The reasons to withdraw treatment in the
first 6 months were described as follows: six patients presented therapeutic failure, five were not able to attend the
pharmacy service, ten could not be contacted for interview scheduling, six presented ADR, two had their drug
suspended by the doctor due to disease remission, two withdrew consent and one did not start the treatment.
The reasons to withdraw treatment between 6 and 12 months were described as follows: five patients presented
therapeutic failure, three were not able to attend the pharmacy service, two could not be contacted for interview
scheduling, one ran out of drug, three withdrew consent and one presented ADR.

Patients’ mean age was 41.5 years (standard deviation [SD]: 11.9 years) and mean disease duration was 7.6 years
(SD: 9.4 years). In addition, 59.4% of patients were male, 43.8% were white, 55.6% were married, 87.5% had 8 or
more, years of education, 87.5% were bDMARD naive and 61.3% previously used csDMARD:s. At the beginning
of follow-up 57.5, 33.8, 31.3% were in use of NSAID, glucocorticoids and csDMARD, respectively.

Male had a longer period of disease duration and had a higher proportion of married patients. Female had
worse BASDAI (including all domains), HAQ and EQ-5D, in addition to a higher proportion of them with
some comorbidity when compared with male (p < 0.05). The other variables did not show statistically significant
differences between groups (Table 1).

Follow-up at 6 & 12 months
There was statistically significant improvement in disease activity, with a reduction in mean BASDAI at 6 and
12 months (p < 0.05; Table 2). All BASDAI domains have shown statistically significant differences at 6 and
12 months, in comparison with the beginning of follow-up (p < 0.05). Morning stiffness, enthesitis and axial pain
were the domains showing the greatest reduction in mean values due to anti-TNF using (Figure 1). In addition, 74
(57.8%) and 63 (55.8%) patients achieved the clinical effectiveness by BASDAI at 6 and 12 months, respectively.
Also, there was statistically significant improvement in functionality and QoL, with a reduction in mean HAQ
values and an increase in mean EQ-5D values at 6 and 12 months (p < 0.05; Table 2).
Moreover, 154 and 156 ADR were reported by 83 (65.4%) and 68 (60.2%) patients at 6 and 12 months of
follow-up, respectively. The most common ones comprised headaches, reactions at the application site, flu-like
symptoms, asthenia, alopecia and upper respiratory infection. (Table 3).
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Table 1. Baseline of ankylosing spondylitis patients treated with anti-TNF drugs by gender.

Characteristics Anti-TNF (n = 160) Female (n = 65) Male (n = 95) p-value
Age in years — mean (SD) 41.00 (11.91) 40.4 (11.70) 42.30 (12.10) 0.061%
Education - n (%) 0.081%
- <8years 20 (12.5) 11 (16.9) 9(9.5)

-9-11 years 65 (40.6) 20 (30.8) 45 (47.4)

- >12 years 75 (46.9) 34 (52.3) 41 (43.1)

Race n (%) 1.000%
— White 70 (43.8) 28 (43.1) 42 (44.2)

- No white 90 (56.2) 35 (53.8) 53 (55.8)

Marital status — n (%) 0.0147:8
— Not married 54 (33.8) 29 (44.6) 25 (26.3)

- Married 89 (55.6) 28 (43.1) 61 (55.6)

Disease duration in years — mean (SD) 8(9.4) 6.35 (7.64) 8.48 (10.3) 0.011%%
Previous drugs — n (%)

- c¢sDMARDs 98 (61.3) 41 (63.1) 57 (60.0) 0.543¢
— bDMARDs 20 (12.5) 10 (15.4) 10 (10.5) 0.503¢
Current drugs — n (%)

—NSAID 92 (57.5) 40 (61.5) 52 (54.7) 0.4898
— Corticosteroids 54 (33.8) 25 (38.5) 29 (30.5) 0.383%
- csDMARDs 50 (31.3) 22 (33.9) 28 (29.5) 0.680%
Clinical Measures — mean (SD)

-HAQ 1.15 (0.66) 1.29 (0.68) 1.06 (0.63) 0.0037:%
- EQ-5D 0.60 (2.38) 0.57 (0.20) 0.63 (0.18) 0.0407-%
- VAS 60.73 (20.39) 59.40 (20.70) 61.60 (20.30) 0.055%
—BASDAI 5.44 (2.38) 5.97 (2.54) 5.07 (2.21) 0.0117%
- Fatigue 5.23 (2.90) 6.03 (2.74) 4.70 (2.90) 0.008"%
- Axial pain 6.54 (2.89) 7.06 (2.82) 6.19 (2.90) 0.014% 1
— Peripheral pain 4.27 (3.20) 4.29 (3.62) 4.25(2.91) 0.0037:%
- Entesite 5.81(3.21) 6.56 (3.23) 5.31(3.10) 0.009%:%
— Morning stiffness 5.37 (2.92) 5.68 (3.09) 5.16 (2.80) 0.007t-%
Comorbidity — n (%) 30 (18.8) 43 (66.2) 40 (40.8) 0.005%:§

Tp-value < 0.05.

fIndependent Student t-test;

8 Chi-square test;

IMorning stiffness: Arithmetic average morning stiffness and duration of morning stiffness.

BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; bDMARD: biologic disease-modifying antirheumatic; csDMARD: Conventional synthetic disease-modifying antirheumatic drugs;
EQ-5D: European Quality of Life five dimensions; HAQ: Health Assessment Questionnaire; n: sample size; SD: Standard deviation; VAS: Visual analog scale.

Table 2. Mean of clinical variables — baseline, 6 and 12 mon

Clinical features Baseline 6 months (n = 127) p-valuet 12 months (n = 113) p-value$
Mean (SD)

BASDAI 5.43 (2.38) 3.18 (2.48) <0.0001% 3.20 (2.55) <0.0001%
HAQ 1.15 (0.66) 0.69 (0.61) <0.0001% 0.68 (0.60) <0.0001%
EQ-5D 0.60 (0.19) 0.73 (0.21) <0.0001% 0.74 (0.19) <0.0001%
VAS 60.73 (20.40) 73.87 (18.87) <0.0001% 75.52 (18.28) <0.0001%

fp-value < 0.05.

¥ Comparison between baseline and 6 months by paired Student t-test.

§ Comparison between baseline and 12 months by paired Student t-test.

BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; EQ-5D: European Quality of Life five dimensions; HAQ: Health Assessment Questionnaire; SD: Standard deviation; VAS: Visual
analog scale.
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Table 3. Most prevalent adverse drug reactions at 6 and 12 months.

Adverse drug event, n (%)

6 months (n = 128)

12 months (n = 113)

All (128) Adalimumab Etanercept (23) Infliximab (8) All (113) Adalimumab Etanercept (21)  Infliximab (7)
(97) (85)
Headaches 25 (19.5) 19 (19.6) 5(21.7) 1(12.5) 19 (16.8) 17 (20.0) 2 (6.5) 0
Application site reactions 19 (15.1) 14 (14.6) 5(21.7) 0 13(11.5) 11(12.9) 2(9.5) 0
Alopecia 15(11.7) 13 (13.4) 2(8.7) 0 12(0.1) 10 (0.1) 1(0.05) 1(14.3)
Flu symptoms 15(11.7) 14 (14.4) 1(4.4) 0 25 (22.1) 19 (22,5) 5(23.8) 1(14.3)
Asthenia 15 (11.7) 15 (15.5) 0 0 9(8.0) 9(10.6) 0 0
Upper respiratory infection 11(8.7) 10 (10.4) 1(4.4) 0 12(0.1) 12 (0.1) 0 0

n: Sample size.

Table 4. Predictive factors of effectiveness by Bath Ankylosing Spondylitis Disease Activity Index at 12 months.

Baseline characteristics

Female sex
Corticosteroid use
NSAID use

Comorbidity

Disease duration in years

HAQ

B co-efficient
1.02

1.22

0.96

1.83

-0.043

1.69

SIMPLE
Cl95%
(0.062; 1.971)
(0.238; 2.202)
(0.016; 1.910)
(0.935; 2.714)
(-0.092; 0.006)
(1.006; 2.372)

MULTIPLET
p-value Cl195%
0.037
0.015
0.046
<0.0001

0.085

B co-efficient p-value

1.012 (0.16; 1.87) 0.021

1.242 (0.40; 2.09) 0.004

<0.0001

EQ -6.71 (-9.066; -4.345) <0.0001 -5.279 (-7.67; -2.89) <0.001

TMultiple R? adjusted = 0.2869.
EQ-5D: European Quality of Life five dimensions; HAQ: Health Assessment Questionnaire; NSAID: Nonsteroidal anti-inflammatory drug.

Predictors of effectiveness measured by BASDAI
Factors associated with the best response to treatment based on BASDAI at 12 months comprised not using
concomitant corticosteroids, not having comorbidities and better QoL at the beginning of follow-up (Table 4).

Discussion
The current study has outlined the profile of patients with AS and evaluated disease activity, functionality, QoL
and safety in anti-TNF drug using at 6 and 12 months of follow-up.

The profile of AS patients was similar to the studies available in the literature [17-22]. However, the proportion of
male patients in the present study was lower than that of other studies [1-3,17-22]. This finding can be hypothetically
explained by the type of patient selection (convenience sampling) adopted in the present study. Therefore, patients
should agree to participate in the research and attend the health service to be included in the study. According to
the National Household Sampling Survey [23,24], most ‘economically active’ and ‘employed” groups living in the
Brazilian Southeastern region comprised male individuals [23,24].

Women presented shorter disease duration and worse clinical results for HAQ, EQ-5D, BASDAL In addition,
they presented larger number of comorbidities at the beginning of follow-up. This result was also observed in
the literature [25,26], except for disease duration, which was longer in women [26]. A possible hypothesis for these
findings found by other authors is associated with a later diagnosis, due to less radiological progression that can
lead to greater disease activity and less efficacy/treatment effectiveness [15,25).

Observational studies have also found significant improvement in AS patients treated with anti-TNF drugs,
who presented a statistically significant reduction in disease activity by BASDAI (3,4,6,17,25], as well as a statistically
signiﬁcant improvement in functionality by HAQ (3,4,6,26] and QoL by EQ-5D [3,4,6,27]. Therefore, anti-TNF
drugs play an important role in AS treatment.

Approximately 60% of patients reached the response to treatment by BASDAI (2 points or 50% improvement).
This result was similar to a British study that evaluated AS patients through a Rheumatology Biologics Register
that found 52% of treatment response [17]. However, another study reported that 31.2% of patients achieved the
treatment response [22]. These differences can be explained by the characteristics of the patients among the studies
such articular manifestations and previous use of biological drugs.
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Given the high cost of bDMARD for BPHS (in comparison with csDMARD) and, consequently, for soci-
ety, multidisciplinary teams can perform continuous pharmacotherapeutic monitoring of patients who did not
achieve the expected response to treatment. According to LIANG and collaborators (2019), multidisciplinary team
performance helps improving clinical results of AS patients [28].

Factors associated with the best response to treatment by BASDAI comprised not using corticosteroids, not
having comorbidities and better QoL by EQ-5D at the beginning of follow-up. Patients using corticosteroids at
the beginning of follow-up had worse prognosis and greater difficulty in controlling the disease activity [26], a fact
that may explain the worst response to treatment. Wailoo and collaborators (2015) have found linear correlation
between EQ-5D and BASDALI, which means that as BASDAI decreases, the likelihood of better QoL increases [26,29]
— this outcome corroborates findings in the current study. Some authors have found a greater loss of productivity
and greater disease activity in patients with comorbidities, especially psychopathological conditions, uveitis and
intestinal diseases. Further studies would be needed to prove this relationship, but this increased activity may be an
explanation for worse effectiveness [26,29].

The main adverse drug events were headache, flu-like symptoms, upper respiratory tract infection and reaction at
the application site, similar to the findings of studies available in the literature [8,9,30,51]. Another study demonstrated
that there was no statistically significant difference between treatment with or without anti-TNF and the main
reactions were upper respiratory tract infection and opportunistic herpes simplex infection [8]. A systematic review
evaluated the risk of infections in patients treated with anti-TNF and observed a statistically significant increase in
the occurrence of any infections (20%), serious infections (40%) and tuberculosis (250%) (311. However, in this
study, no cases of tuberculosis and herpes were reported.

Study limitations

The current study was carried out during daily drug dispensing at BPHS and it did not enable controlling some
biases. It was a nonrandomized study without control group and the anti-TNF drugs were administered according to
rheumatologists’ prescriptions. However, it reflects the reality of real-world studies conducted with BPHS patients.
Patients with a poor prognosis may not have been followed due to the difficulty to attend the service. The authors
are also aware of the relatively small number of patients participating in this real-world study. BASDAI is a measure
that evaluates the patients’” disease activity in important aspects of the AS disease that affects the functionality
and QoL. So HAQ and EQ-5d complements the results of BASDAI because they are multidimensional measures
reported by patients, being especially important to assess the patient globally. In addition, this study brings the
need for further studies and especially reflections on policies aimed at women and access to these drugs.

Conclusion

And-TNF drugs were effective in AS patients, since it reduced disease activity, as well as improved patients’ func-
tionality and QoL. In addition, they were well tolerated by the investigated patients. Therefore, it is possible saying
that these drugs play an important role in AS treatment.

About 40% of patients did not show the response to treatment based on BASDAI (2 points or 50% improvement).
In these cases, a multidisciplinary team could work together with rheumatologists to identify the main reasons for
treatment failure and, consequently, to help improve patients’ clinical outcomes.

Not using corticosteroids, not having comorbidities and presenting better QoL at the beginning of follow-up
were factors associated with the best response to treatment by BASDALIL

Future perspective
In the era of biosimilars, further studies will be carried out to compare the effectiveness and safety of these drugs
with the current biological drugs supplied by BPHS.
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Summary points

e One hundred and sixty patients started the treatment with some anti-TNF drug.

e Male had a longer period of disease duration and had a higher proportion of married patients than female.

e Female had worse Bath Ankylosing Spondylitis Disease Activity Index, Health Assessment Questionnaire and
European Quality of Life Five-dimension Questionnaire, in addition to a higher proportion of them with some
comorbidity when compared with male (p < 0.05).

e There was a statistically significant improvement in disease activity, functionality and quality of life at 6 and
12 months (p < 0.05).

e The most common adverse drug reactions were headaches, application site reactions, flu-like symptoms, asthenia,
alopecia and upper respiratory infection.

o Anti-TNF were well tolerated.

e Better response by BASDAI was associated with the absence of comorbidities, absence of treatment with
corticosteroids and better quality of life at the beginning of treatment.

e A multidisciplinary team could work together with rheumatologists to identify the main reasons for treatment
discontinuation and, consequently, to help improving patients’ clinical outcomes.
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