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INTRODUCTION
Ankylosing spondylitis (AS) is a seronegative arthropathy with a 
global prevalence varying between 31.9, 23.8 and 16.7 per 10,000 

1population in North America, Europe and Asia respectively.  India too 
has a high disease burden reporting a mean AS prevalence per of 7 per 

110,000 population (95% CI, 4-12). The disease is associated with 
signicant morbidity and affects the quality of life to a great extent.

The American College of Rheumatology (ACR), Spondylitis 
Association of America (SAA), and Spondyloarthritis Research and 
Treatment Network (SPARTAN) published recommendations for 

2treatment of adults with AS in 2015. Pharmacotherapy of AS entails 
not only the use of non-steroidal anti-inammatory drugs (NSAID) 
directed towards symptomatic pain relief but also Disease modifying 
anti-rheumatic drugs (DMARD), which play an important role in 
controlling disease progression and prevention of deformities for those 
non responsive to conventional therapy or have high disease activity at 

2presentation.  Biologic response modiers, are a subset of DMARD 
and amongst them TNF alpha inhibitors are being increasingly used 
globally for AS. 

The advent of these agents have revolutionized the management of 
[3-7]refractory spondyloarthopathies. Of the ve anti-TNF agents-

iniximab, adalimumab, golimumab, etanercept and cetrolizumab 
1approved for various indications, iniximab is most commonly used 

4for refractory rheumatoid disorders. Although effective they have 
their own share of adverse effects and need close monitoring which is 
indeed often challenging in countries like ours. Studies have shown 
that high costs, associated adverse effects and inadequate response to 

8therapy are important determinants of therapy dis continuation . 
Literature review on efcacy and safety prole of TNF alpha inhibitors 
in seronegative arthropathy patients is comparatively sparse especially 
from developing countries like India. To address this issue we 
conducted this observational study to evaluate the effectiveness and 
safety prole of iniximab, a TNF alpha inhibitor in refractory AS at a 
tertiary health care setting in India. 

Methodology
This prospective observational study was initiated and spanned over a 
period of 18 months from February 2017. Participants attending the 
Rheumatology OPD of the hospital were screened for the study 
selection criteria. Diagnosed AS patients of age 18-60 years of either 

gender, who were advised TNF alpha inhibitor (iniximab) by their 
treating clinician (i.e therapeutic failure after adequate therapy with 
NSAID for at least 6 months) and willing to consent were enrolled 
provided they had not received any biologics previously. As per the 
institutional protocol, routinely all AS patients are screened for 
common contraindications of the drug before initiation of iniximab 
therap. As per standard treatment protocol, iniximab was prescribed 
at a dose of 5mg/kg by intravenous infusion and repeated at 2 months 
interval. 

The drugs are provided free of cost by the institution and are 
administered under supervision at an inpatient setting. After overnight 
observation they were discharged and asked to come for follow up 
visits at 2 months intervals or earlier if needed. The number of doses of 
iniximab required for each enrolled subject was decided by the 
attending rheumatologist based on treatment guidelines.

Study data were collected at baseline and at 2, 4, and 6 months post 
anti-TNF alpha therapy follow up visits. Data for any unscheduled 
visit was also collected. Clinical effectiveness was assessed by the 
BASDAI score at baseline and at each of the study visits. The number 
of participants achieving at least 50% reduction of BASDI score or a 
≥2 point reduction from baseline to 6 months was considered as the 
target effectiveness endpoint. 

For safety assessment, solicited and unsolicited adverse drug reactions 
following therapy till the end of the study were recorded. Laboratory 
investigations as advised by the attending clinician were recorded. 

Statistical analysis plan: formal sample size calculation was not 
undertaken as the study was not designed to test a hypothesis. Data 
with normal distribution were summarized as mean and standard 
dispersion (SD); non-parametric ones by median and interquartile 
range (IQR) and categorical variables as frequencies. Changes in 
BASDAI scores and CRP levels were computed using appropriate 
statistical test. 

For statistical signicance p value of <0.05 was considered statistically 
signicant. For safety data analysis all subjects who had experienced at 
least one ADR were summarized using frequencies and percentage. 
Analysis was done using SPSS (Statistical Package for Social 
Sciences, version 16.0.1 of IBM, USA) and GraphPad Prism version 
5.0 of GraphPad software, USA.  
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ABSTRACT
Background About 40% patients of Ankylosing Spondylitis (AS) are refractory to rst line therapy. This observational longitudinal study 
evaluated the effectiveness and safety of iniximab, a TNF alpha inhibitor in refractory AS in an Indian cohort.  Adult AS patients who  Methods
were prescribed iniximab were enrolled. Clinical effectiveness was assessed by changes in the Bath Ankylosing Spondylitis Disease Activity 
Index (BASDAI) score from baseline to study end visit. Safety was assessed by observing the frequencies, type, severity and outcome of adverse 
drug reactions.  31 adult AS patients with mean age of 33.84 yr were enrolled. 67.74 % had >5 years disease duration. 29%, 42%, 26%, 3% Results
received 1, 2, 3 and 4 doses of iniximab respectively. The BASDAI scores were signicantly reduced from baseline values in all patients 
(p<0.0001) and 55 % of the patients achieved >50% reduction of the baseline BASDI score at 6 months. 35% of the cohort reported at least one 
ADR and none were serious in nature.  Iniximab is an effective, safe biologic and provides a statistically as well as clinically Conclusion
signicant reduction in disease activity scores in refractory AS patients. A larger cohort size and longer follow up period shall provide further 
insights in this regard.
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RESULTS 
During the study period 31 subjects were enrolled as per the study 
selection criteria. Majority were male (92%) and were HLA B27 
positive (96.77%).  Their baseline demographic and disease 
characteristics are presented in Table 1. Of the 31 study participants, 9 
(29%) received single dose of iniximab, 13 (42%) two doses, 8 (26%) 
three doses while only one received four doses of iniximab during the 
study period.

Table 1: Baseline and disease characteristics of the study 
population

Table 2 depicts pooled analysis of BASDAI score in the study 
population receiving iniximab therapy. It is observed that there was a 
reduction of the median BASDI score from baseline to the subsequent 
visits. These changes were statistically signicant (p= <0.00001) and 
was observed from the rst follow up visit onwards and the trend 
continued till the study end visit.

Table 2: Changes in BASDI score in study population

* Signicant compared to baseline. (p<0.00001); # signicant 
compared to 2 months [Analysis done by Friedmans ANOVA, post hoc 
test: Conover]

The changes in BASDAI score in AS patients over time following 
iniximab therapy are shown in gure 1.

Figure 1: Changes in median BASDAI score following iniximab 
therapy in study population.    
 
Error bars represent 95% CI of median.

A subgroup analysis of the BASDI changes based on the number of 

iniximab doses received is depicted in Table 3. A signicant reduction 
was noted across all doses received by the study population from 
baseline to 6 months post treatment. Only one patient received four 
doses of iniximab having a baseline BASDAI score of 4.5 but the 
scores at 2 months, 4 months and at 6 months follow up were 4.75, 4.5 
and 4.9 respectively indicating that his response was not optimal. For 
clinical effectiveness analysis, the proportion of participants achieving 
at least 50% reduction of BASDI scores or a ≥2 point reduction from 
baseline to 6 months was computed as the target effectiveness 
endpoint. 5 out of 9 participants who received single dose had attended 
the 6 month follow up visit and all participants (100%) had target 
achievement of clinical endpoint. Similarly 10 out of 13 participants, 
who received two doses, attended the 6 month follow up and 80% of 
them achieved target endpoints. All participants who received three 
doses came for the 6 month follow up and only 50% of them had target 
reduction of BASDI scores. For the single participant who received 
four doses of there was no reduction and further worsening of disease 
activity was noted as the BASDI score increased from 4.5 to 4.9 at 6 
months.

The CRP levels showed inconsistent changes at different time points 
following iniximab therapy at different doses and not all patients 
could get the estimation done.

Table 3: Subgroup analysis of changes in BASDAI Score with 
number of infliximab doses received 

th th* 2 patients were lost to follow up at 4  and 6 month respectively # 1 
th thand 3 patients were lost to follow up at 4  and 6  month respectively 

[Data of the single patient who received 4 doses is not included in this 
analysis]

The nature, severity, outcome and causal relation of adverse events 
detected in the study population are depicted in Table 4. No adverse 
events were reported in majority of the cases (65%). Among the 
adverse drug reactions 7% were mild in nature, 72% were moderate 
and 21% adverse drug reactions were severe in nature. Majority of 
them resolved with symptomatic treatment except for one event of skin 
hypopigmentation which only showed partial resolution. None of the 
adverse events were serious in nature. All adverse drug reactions were 
also reported to the Pharmacovigilance program of India.

Table 4: Characteristics of adverse drug reactions in study 
population
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Characteristic Value n=31
Age (years)  Mean ± SD Range 33.84 ± 10.2 18 - 55
Gender male n (%) 28: 3 (90.32%)
HLA B27 positive n (%) 30 (96.77)
Disease duration(y)   n (%) 
Ÿ 1 – 5 years
Ÿ >5-10 years
Ÿ >10 years

8 (25.8)
13 (41.94)
10 (32.26)

H/O NSAID intake n (%)
Ÿ < 1 year
Ÿ 2 – 5 years
Ÿ > 5 years

1 (3.23) 
16 (51.61) 
14 (45.16)

Comorbidities at baseline n (%)
Ÿ Hypertension 
Ÿ Diabetes mellitus
Ÿ Hypothyroidism
Ÿ Iron deciency anemia
Ÿ Seizure disorder
Ÿ Beta thalassemia carrier

3 (9.68)
2 (6.45)
2 (6.45)
4 (12.9)
2 (6.45)
3 (9.68)

Baseline 2 month 4 month 6 month
Sample size 31 31 28 24 
Mean(± SD) 6.05 ± 1.24 4.11 ± 1.31 3.42 ± 1.49 3.64 ± 1.84
Median(IQR) 5.6 (5-7) 4.6 (3.1- 5)* 3.1(2.2 

-4.5) *#
3.1(2.1
-5.3) *

Baseline 2 month 4 month 6 month
Sample size 31 31 28 24 
Mean(± SD) 6.05 ± 1.24 4.11 ± 1.31 3.42 ± 1.49 3.64 ± 1.84
Median(IQR) 5.6 (5-7) 4.6 (3.1- 5)* 3.1(2.2 - 

4.5)*#
3.1(2.1- 
5.3)*

Doses 
received 
(Inixima
b)

BASDAI score 
at different time 
points

Range Mean ± SD Median 
(IQR)

Single 
dose

Baseline (n=9) 4.6 - 7 5.36 ± 0.71 5.2 4.95 – 5.60)
2 month (n=9) 0.6 – 5.4 2.87 ± 1.31 3.0 (2.3 – 3.35)
4 month (n=7)* 1.2 – 4.2 2.54 ± 1.02 2.6 (1.8 – 3.15)
6 month (n=5)* 1.8 – 6.2 2.96 ± 1.88 2.0 (1.8 – 3.80)
Friedman's Test (p= 0.00009)

Two doses Baseline (n=13) 4.6 – 9.2 6.43 ± 1.45 6.6 (5.0 – 7.45)
2 month (n=13) 1.8 – 6.0 4.5 ± 1.12 4.8 (4.2 – 5.0)
4 month(n=12)# 1.0 – 6.4 3.25 ± 1.59 2.7 (2.2 – 4.0)
6 month (n=10)# 1.0 – 5.8 2.96 ± 1.29 2.8 (2.2 – 3.6)
Friedman's Test (p=0.00003)

Three 
doses

Baseline(n=8) 4.8 – 7.8 6.4 ± 1.03 6.4 (5.7 – 7.2)
2 month(n=8) 3.8 – 5.8 4.8 ± 0.59 4.7 (4.6 – 5.1)
4 month(n=8) 2.2 – 6.2 4.33 ± 1.33 4.6 (3.3 – 5.2)
6 month(n=8) 1.6 – 7.4 4.76 ± 2.08 5.1 (3.15 – 6.3)
Friedman's Test (p=0.022)

Number 
of ADR

Relatedne
ss

Severity of 
ADR

Outcome

No reported 
ADR

20 Not 
applicable

Not 
applicable

Nausea with or 
without 
vomiting

5 Yes Moderate relieved with 
symptomatic 
treatment

Anorexia 3 Yes Severe relieved with 
symptomatic 
treatment

Loose motion, 
Diarrhea 

2 Yes Moderate relieved with 
symptomatic 
treatment
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ADR- Adverse Drug Reactions, UTI – Urinary Tract Infection

DISCUSSION
Ankylosing spondylitis (AS),a condition in the spondyloarthritis 
(SpA) family of diseases is characterized by sacroiliitis, enthesitis, and 

9a marked propensity for sacroiliac joint and spinal fusion. The Bath 
Ankylosing Spondylitis Disease Activity Index (BASDAI) is a 
traditional patient-reported outcome measure of disease activity in AS 

10-11and is used routinely in clinical practice. Treatment goals focus on 
reduction of symptoms, maintenance of spinal mobility and work 
ability while decreasing disease complications and functional 
limitations. For several decades, the mainstay of therapy included 
NSAIDs along with supportive physical therapy although a substantial 
proportion continues to have active disease. Traditional DMARDs 
including methotrexate and sulfasalazine have modest benet in 
patients with relatively mild disease. Treatment of AS with biological 
agents, especially TNFα inhibitors has been a key therapeutic 

11advance. The American College of Rheumatology (ACR), 
Spondylitis Association of America (SAA), Spondyloarthritis 
Research and Treatment Network (SPARTAN) 2015 reco 
mmendations, strongly advocates the use of TNF inhibitors in cases of 

2active AS despite NSAID use. Safety concerns of TNFα inhibitors is 
an important aspect to consider in therapy as serious adverse events 
include enhanced susceptibility for infectious diseases such as 
tuberculosis, invasive fungal infections, reactivation of hepatitis B 

12virus apart from predictable and common adverse effects.

In the present study, we evaluated the clinical effectiveness of 
iniximab in AS patients in terms of number of patients achieving 50% 
reduction or a ≥2 point reduction in BASDAI scores from baseline to 6 
months. Over 80% patients receiving one and two doses and at least 
50% patients receiving three doses of iniximab demonstrated 
signicant clinical improvement at the end of 6 months. In our study 
comprising of thirty one patients, 55% (95% CI 37.7-70.9) 
demonstrated signicant clinical improvement with iniximab at 6 

13months post treatment. (pooled data). Haibel et al reported 
improvement in 66.3% of patients treated with multiple doses of 

14 iniximab at the end of 28 weeks. Glintborg et al reported 63% 
patients of AS on TNFi therapy achieved clinical response at 6 months. 

15 Bosch et al reported 40% patients achieved clinical improvement 
with golimumab or iniximab in a pragmatic cohort of AS patients at 
the end of 6 months. Our ndings of clinical improvement in refractory 
AS patients on iniximab therapy corroborate with the results of 
studies from the Western countries. A study from western India by 

16 Singhal et al reported signicant reduction in mean BASDAI scores 
from baseline for all patients on iniximab or etanercept over 12 
months of treatment. We observed statistically signicant reductions 
in BASDAI scores from baseline to 6 months post initiation of therapy 
with single as well as multiple doses of iniximab.

Our study comprehensively evaluated the frequency and nature of 
adverse effects following iniximab therapy. 11 patients (35%) in our 
study patients experienced 14 adverse reactions which were mostly 
mild to moderate in intensity and abated with symptomatic treatment, 
excepting for three cases of anorexia which were severe. None of the 
adverse events encountered were serious in nature and only one subject 
required dose adjustment due to transfusion reactions. In the 

17BioTRAC study by Rahman et al , total of 1153 AEs were reported by 
175 (54.7%) patients, 96%being non-serious while 43 serious adverse 

13 events (SAEs) were reported for 26 (8.1%) patients. Haibel et al
reported almost 11.8% (n= 101) patients stopped therapy owing to 
adverse effects. Iniximab was generally well tolerated by AS patients 
in our study and both frequency as well as nature of adverse events 
encountered was relatively milder to what has been reported in these 

16 studies. Singhal et al reported four out of twenty patients treated with 
18 iniximab developed mild adverse events with no SAEs. Ma et al

reported incidence of adverse events (RR = 1.22, 95% CI: 1.12-1.33) 
and injection-site reaction (RR = 2.93, 95% CI: 2.02-4.23) with TNF-α 
inhibitors in AS patients was signicantly higher than that with 

19 placebo. However, a recent meta-analysis by Hou et al reported that 
the overall serious adverse events (OR, 1.34; 95% CI, 0.87-2.05), the 
risk of serious infection events (OR, 1.59; 95% CI, 0.63-4.01) and 
discontinuation due to adverse events (OR, 1.55; 95% CI, 0.95-2.54) in 
ankylosing spondylitis patients treated with TNF inhibitors were not 
signicantly different from those treated with placebo.

Though the ACR/SAA/SPARTAN 2015 recommendations strongly 
recommend the use of TNFi in AS patients with active disease despite 
therapy with NSAIDs, they do not recommend any particular TNFi to 
be preferred excepting concomitant inammatory bowel disease or 

2 recurrent iritis in such patients. Until specic treatment guidelines are 
available for guiding therapy with biologics in AS patients, it is 
imperative that treatment protocols be framed locally by institutions 
and continuous prospective surveillance be done on drug usage and 
adverse reaction patterns. To the best of our knowledge, our study 
presents outcome data on effectiveness and safety following treatment 
of refractory spondyloarthopathies with TNF alpha inhibitors for the 
rst time from an eastern Indian perspective as data regarding such in 
Indian population is largely limited. We explored outcomes of 
iniximab therapy in AS patients in a pragmatic approach in a resource 
limited setting. Our study demonstrated signicant clinical 
improvements in NSAID refractory AS patients following iniximab 
administration and the persistence of benet at six months post 
treatment even in patients receiving single or two doses of the drug. We 
could not explore factors predicting treatment outcomes due to a 
relatively small sample size, nevertheless our study results are 
important considering cost of treatment with biologics in resource 
limited settings are a challenge to achieving large sample sizes in a 
limited timeframe. Being an observational one, our study had some 
limitations inherent to its design. The baseline data collected were 
based on review of past medical records which in some cases was not 
exhaustive. Secondly, the sample size of our study was dependent on 
the number of patients receiving iniximab treatment in our hospital 
setting. As our study cohort comprised of a relatively younger age 
group, a longer duration of follow up would have helped in generation 
of long term safety concerns and the results may not be generalizable 
for older age group suffering from refractory spondyloarthopathies. 
Safety of iniximab treatment was assessed with the incidence of 
physician and patient-reported adverse events at every follow-up 
which may have led to underestimated rates due to patient recall bias. 
Finally, this being an observational study the advice for undertaking 
laboratory and other imaging investigations were dependent on the 
standard hospital practice guidelines and not driven for our research 
outcome assessment.  

CONCLUSION:
In the context of sparse data on outcomes of biologics therapy in 
spondyloarthropathies in Indian population, our study exhibits 
treatment with iniximab in refractory AS patients is fairly safe and 
reasonably effective in improvement of clinical outcomes and control 
of disease activity. Medical management of refractory spondy 
loarthropathy patients with TNF inhibitors having satisfactory efcacy 
and acceptable tolerability when initiated early is benecial in terms of 
both clinical response and patient-reported outcomes. Long term 
follow up studies shall provide further insights about the impact of 
drugs in such patients. Future studies with larger sample size and data 
from well-maintained biologic treatment registries on a local or 
national level can generate robust data about clinical efcacy and 
safety and possible predictors of response to TNF inhibitors especially 
in Indian spondyloartropathy patients and help in the formulation of 
specic treatment guidelines for the same.
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Constipation 1 Yes Moderate relieved with 
symptomatic 
treatment

Skin hypo-pigmentary 
changes

1 Yes Moderate Partially resolved

Transfusion reactions 1 Yes Moderate relieved with 
symptomatic 
treatment

Fever with Dysuria 
(UTI, not culture 
proven)

1 Yes Mild relieved with 
symptomatic 
treatment
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