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ABSTRACT 

Objective: To analyze the efficacy of Tofacitinib and predictors of response in Rheumatoid Arthritis patients 
Study Design: Prospective longitudinal study 
Place and Duration of Study: Rheumatology Department, Fauji Foundation Hospital, Rawalpindi, Pakistan, from Mar to Sep 
2024. 
Methodology: The study included 76 adult RA patients (75 females and 1 male), who were advised to take Tofacitinib. We 
recorded the DAS-28 ESR at baseline and after 3 months and noted patient demographics, BMI, serology, and concomitant 
DMARD use. The primary outcome was remission/low disease activity (DAS-28≤3.2) at 3 months. DAS-28 levels were 
compared by Wilcoxon test. Treatment outcome was categorized as a good response and poor response. Predictors of 
treatment response were analyzed using univariate logistic regression analysis. 
Results: The median age of patients was 50.50(IQR 57.00 - 45.25) years. Median RA duration was 9.00(IQR 15.00 – 6.00) years 
with 60(78.95%) patients being seropositive. Conventional DMARD was continued in combination with Tofacitinib in 
55(72.4%) patients. Only 11(14.5%) patients achieved the treatment target. Tofacitinib therapy significantly reduced DAS-28 
from baseline of 5.64 (IQR 5.99 - 5.08), to 3.99±0.76  at 3 months (p-value <0.001). Lower baseline DAS-28 predicted an effective 
treatment response (OR 4.13, 95%CI 1.07-16.03, p-value 0.03). Tofacitinib monotherapy predicted a good response in 
comparison to Tofacitinib combination with conventional DMARDs (OR 4.00, 95% CI1.06-14.96, p-value 0.03). Baseline BMI, 
inflammatory markers, and serology did not have an impact on treatment response. 
Conclusion: Tofacitinib therapy significantly reduced DAS-28 ESR at 3 months with baseline predictive factors such as BMI 
and serology having no impact on treatment response. 
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INTRODUCTION 

Rheumatoid Arthritis is one of the most common 
chronic inflammatory conditions in the world, which, 
if left untreated, can lead to significant deformities and 
a decline in overall quality of life. Over time, we have 
come to understand the profound impact of this 
disease on not only the joints but also bone health and 
cardiovascular disease.1 The optimum management of 
this disease is the prime objective of physicians to limit 
the disability and misery of the patient. 

The use of conventional synthetic Disease 
Modifying Anti-Rheumatic Drugs has proved to be 
ground-breaking, with a majority of the patients 
achieving good disease control within a matter of 
months. Methotrexate is the recommended first-line 
agent prescribed to treatment naïve patients, but a 
substantial proportion of patients, around 30%.2 have 

inadequate response to these agents or cannot tolerate 
them.  

Biologic agents, such as TNF-inhibitors and IL-6 
inhibitors, have long been approved for treatment of 
Rheumatoid Arthritis, but their frequent dosing, 
subcutaneous administration, and non-availability due 
to prohibitive cost make them an unattractive 
treatment option.  The advent of Janus kinase 
inhibitors has ushered in a new era of options to treat 
Rheumatoid arthritis since their approval by the FDA3 
and subsequent inclusion in treatment guidelines.4 
Tofacitinib , a second-generation JAK inhibitor, acts by 
blocking signal transduction and activation of 
transcription enzymes that initiate the inflammatory 
cascade responsible for the pathogenesis of 
Rheumatoid Arthritis.5 

 The use of Tofacitinib is reserved for patients 
who have failed to respond to at least one 
conventional synthetic DMARD, with moderate to 
severe disease, either as monotherapy or 
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concomitantly with conventional synthetic DMARDs.6 
Efficacy has been demonstrated with trials 
documenting adequate disease control while also 
halting the progression of radiological damage7, and 
its combination with methotrexate has assessed to be 
non-inferior to TNF inhibitor and methotrexate.8 

While the effectiveness of Tofacitinib  in 
Rheumatoid Arthritis is well-established, there is still a 
lack of research on patient characteristics that make it 
effective.9 Positive serology, high inflammatory 
markers, and radiological damage have earlier been 
documented to be indicators of poor response to 
treatment.10  

Most of the data available to us is from studies 
conducted internationally. The Asian population has 
distinct genetic and phenotypic characteristics that can 
have a profound impact on Tofacitinib response. Since 
the use of Tofacitinib has increased exponentially in 
this part of the world, there is a greater need to 
conduct population-specific research, especially in 
Pakistan. This will help to recognize patients likely to 
respond to Tofacitinib and help in making effective 
treatment plans for these patients with better safety 
profiles. 

METHODOLOGY 

A prospective longitudinal study design was 
opted for this study. It was conducted at the 
Rheumatology department of Fauji Foundation 
Hospital, Rawalpindi, Pakistan, from Mar to Sept 
2024. Prior ethical approval was obtained from the 
ethical review committee of the hospital (Letter: 
810/RC/FFH/RWP dated 20/03/2024). Informed 
written consent was taken from the patients before 
inclusion in the study. The sample size required for 
this study was 76 with 95% confidence interval, 5% 
margin of error, and a Tofacitinib response of 
94.78%.11 The sample size was calculated using online 
free software from www.raosoft.com/samplesize.html 

Inclusion Criteria: Adult patients, aged 18 to 65 years, 
of Rheumatoid Arthritis with moderate to high disease 
activity (baseline DAS-28>3.2), who have been 
recommended Tofacitinib therapy for the first time 
after failure of conventional DMARDs. 

Exclusion Criteria: Age younger than 18 years or ≥ 
65years. Active infection, previous history of 
cardiovascular or thromboembolic events. Any 
contraindication to Tofacitinib. Previously received 
Tofacitinib or other JAK-inhibitor. Patients with 
baseline low disease activity with DAS-28 of ≤3.2. 

Patients naïve to conventional DMARDs. Co-existing 
liver or renal disease, pregnant females, and those not 
willing to participate were excluded. Patients who 
failed to complete at least 3 months of Tofacitinib 
therapy were also not part of the study. 
 

 
Figure: Patient Flow Diagram  
 

Patients were recruited from the outpatient 
department using a consecutive convenience sampling 
technique. A structured proforma was designed for 
the data collection. Demographic data were collected 
from the patient after signing the consent form. A 
comprehensive physical examination was performed 
by the study investigator, including joint examination, 
disease activity score calculation using DAS-28 ESR, 
height, weight, BMI, and examination for extra-
articular features of RA. Baseline chemistry was sent.  

Serology profile was documented from patients’ 
electronic health records; in case it was not available in 
the records, serology was sent to the lab along with 
baseline chemistry as well. The decision to start 
Tofacitinib was made by the physician treating the 
patient. The study investigator did not influence the 
decision to start Tofacitinib. Patients were followed up 
monthly for 3 months after receiving the Tofacitinib 
therapy. Assessment at each follow-up visit included 
repetition of the history, physical examination, and 
disease activity assessment.  

Additionally, a detailed assessment for the side 
effects of Tofacitinib was made using a checklist of the 
known side effects documented in literature by 
detailed history, examination, and laboratory 
investigations as needed on each visit, and any 
positive findings were documented. Side effects 
screened for at follow-up visits included upper 
respiratory tract infections (nasopharyngitis), diarrhea, 
nausea, headache, development of rash or skin 
infections such as herpes zoster. Patients who had 
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major side effects were excluded from the study. At 
completion of three months, treatment outcome was 
documented using DAS-28 ESR. Tablet Tofacitinib was 
advised at 5mg BID.  

The primary outcome of the study was the 
response of DAS-28 after 3 months of Tofacitinib 
treatment. The treatment target was defined as the 
achievement of remission/ low disease activity at 3 
months (DAS-28 ≤3.2). The secondary outcome was 
the assessment of factors predicting the treatment 
response to Tofacitinib at 3 months. Patients were 
divided into two groups based on the treatment 
response at 3 months (response achieved vs not 
achieved). Patient age, RA duration, serology status, 
baseline disease activity score, Tofacitinib mono vs 
combination therapy with conventional synthetic 
DMARDs, BMI, ESR, and CRP were the predictive 
factors assessed. 

DAS28-ESR is the measurement of disease 
activity in patients of Rheumatoid Arthritis calculated 
from total tender joints, swollen joints, pain on a visual 
analogue scale, and Erythrocyte sedimentation rate via 
a validated score. It is interpreted as <2.6 indicates 
remission, 2.6- 3.2 indicates low disease activity, >3.2 
indicates active disease with moderate activity, >5.1 
indicates high disease activity. ESR and CRP were 
monitored at baseline and then again at three months 
to assess disease outcome. 

Statistical Package for Social Sciences (SPSS) 
version 27 was used to analyze the study data. 
Summary statistics were calculated as frequencies and 
percentages for the categorical variables. For 
quantitative variables, distribution was checked first 
by Shapiro-Wilk’s test, the variables with a p-Value of 
>0.05 were considered normally distributed. Age, RA 
duration, body weight, BMI, and baseline DAS-28 
were not normally distributed and were described as 
median and IQR. Whereas DAS-28 at 3 months and 
change in DAS-28 from baseline were normally 
distributed and were described as Mean±SD. DAS-28 
levels at baseline were compared with those at 3 
months by Wilcoxon test. Patients were divided into 
groups on the basis of achievement of treatment target 
at 3 months (good response vs poor response). 
Predictors of treatment response were analyzed using 
univariate binary logistic regression analysis. For all 
the analyses, the level of significance was considered 
at a p-value of less than 0.05.  

 

 

RESULTS 

A total of 77 patients were included in the study. 
One patient experienced a major cardiovascular event 
at 2 months, leading to discontinuation of Tofacitinib 
therapy. Consequently, that patient was excluded 
from the study. The aforementioned patient was 
included in the side effect analysis but not in the rest 
of the analyses because he did not complete three 
months of study treatment. The study population 
consisted of 75 females and 1 male, with a median age 
of 50.5(57.00-45.25) years. All the patients had 
established rheumatoid arthritis with a median disease 
duration of 9.00(15.00 – 6.00) years. 60(78.95%) were 
seropositive. All the patients had used conventional 
DMARDs as monotherapy or a combination of dual or 
triple DMARDs in varied combinations. 7(9.2%) 
patients had received biologic therapy in the past. The 
biologic used in all these patients was Rituximab. 
Conventional DMARD was continued in combination 
with Tofacitinib in 55(72.4%) patients. Table-I 
summarizes the baseline characteristics of the study 
population. 
 

Table-I: Baseline characteristics of RA patients 
Characteristics Values 

Gender 
Female 
Male 

 
75(98.7%) 
1(1.3%) 

Median Age (years)  50.50(57.00 - 45.25) 

Median Ra duration (years) 9.00(15.00 - 6.00) 

Median DAS-28 ESR 5.64 (5.99 - 5.08) 

Use of conventional synthetic 
DMARDs 
Methotrexate 
Leflunomide 
Methotrexate and Leflunomide 
Methotrexate, Leflunomide and 
Sulfasalazine 
Methotrexate and Sulfasalazine 

 
5(6.6%) 
1(1.3%) 

34(44.7%) 
26(34.2%) 
10(13.2%) 

Smoking status 
Non-smoker 
Smoker 
Ex-smoker 
Naswar-user 

 
70(92.1%) 
2(2.6%) 
2(2.6%) 
2(2.6%) 

Previous biologic use 
Yes 
No 

 
7(9.2%) 

69(90.2%) 

Serology status 
RF positive 
RF and anti-CCP positive 
Anti-CCP positive 
Seronegative 

 
49(64.5%) 
7(9.2%) 
4(5.3%) 

16(21.05%) 

Combination therapy 
Methotrexate 
Leflunomide 
Sulfasalazine 
None 

 
28(36.8%) 
26(34.2%) 
1(1.3%) 

21(27.6%) 
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At baseline median DAS-28 of the patients was 
5.63(5.99 - 5.08). Change in DAS-28 score was 
calculated for each study participant by subtracting 
the DAS-28 score 3 months from baseline DAS-28 
score. The change in the DAS-28 was statistically 
significant with a p-value of <0.001. Treatment target 
was achieved in 11(14.5%) patients at the end of 3 
months, whereas 65(85.5%) failed to achieve the 
treatment target. 

At the end of three months, 11 patients achieved 
the treatment target (good response), whereas 65 
patients did not achieve the treatment target defined 
for the study (poor response). Patients with lower 
DAS28 at baseline were 4 times more likely to achieve 
good response at 3 months as compared to the patients 
with higher baseline DAS-28 score (95%CI 1.07-16.03, 
p-value 0.03). In comparison to the patients using 
Tofacitinib  in combination with csDMARDs, patients 
using Tofacitinib monotherapy had significantly 
higher odds for a good outcome at 3 months (OR 4, 
95% CI1.06-14.96, p-value 0.03). Baseline ESR and CRP 
values did not significantly affect the outcome at three 
months. Similarly, serology status was not associated 
with the disease outcome. Table-II show the results of 
regression analysis for predictors of response to 

Tofacitinib treatment. 

Adverse reactions were noted in 6 (7.9%) 
patients; abdominal pain in 3(3.9%), skin lesions in 

2(2.6%), Myocardial infarction in 1(1.3%). Treatment 
was stopped in the patient who experienced MI, and 
she was excluded from the study. 

DISCUSSION 

The study participants showed that Tofacitinib 
significantly reduced the disease activity scores after 3 
months, regardless of whether used alone or in 
combination with conventional synthetic DMARDs. 
However, despite the statistically significant 
reductions, the treatment target of remission or low 
disease activity was achieved in only 14.5% of the 
patients. Comparable results were observed in a 
placebo-controlled trial of Tofacitinib monotherapy in 
patients with Rheumatoid Arthritis, with 12.5% of 
patients achieving DAS-28 ESR of 3.2 or less, and 
changes in disease scores were also statistically 
significant. Over the years, the treatment of 
Rheumatoid Arthritis has undergone many 
advancements, one of which is the advent of JAK 
inhibitors.12 The goal of our study was to determine 
the effectiveness of Tofacitinib in a tertiary care setting 
and also to gauge whether baseline predictive factors 
had an impact on disease response. 

Significant change in mean DAS-28 -2.3 was also 
observed in retrospective analysis of patients at 
different doses of Tofacitinib compared to placebo, as 

reported by Bykerk et al.13 

Although the whole patient cohort showed a 
significant reduction in their disease activity score, the 

Table-II: Factors predicting the response to 3 months of Tofacitinib treatment in RA patients (n=76) 

Baseline characteristics 

Treatment target 
achieved(good 

response) 
n=11 

Treatment target not 
achieved (poor 

response) 
n=65 

p-value OR 95% CI 

Age;Median (IQR) 49.00(57.00 – 40.00) 51.00(57.00 – 46.00) 0.13 1.04 0.98-1.11 

RA duration;Median (IQR) 7.00(16.00–5.00) 9.00(15.00 – 6.00) 0.94 1.00 0.90-1.11 

Baseline DAS-28 ESR;Median 
(IQR) 

5.04(5.88-4.89) 5.73(6.04-5.22) 0.03 4.14 1.07-16.03 

Serology;n(%) 
Sero-positive 
Sero-negative(ref) 

 
9(81.8) 
2(18.2) 

 
51(78.5) 
14(21.5) 

0.80 1.24 0.23-6.38 

csDMARDs status; n(%) 
No  
Yes (ref) 

 
6(54.5) 
5(45.5) 

 
15(23.1) 
50(76.9) 

0.03 4.00 1.06-14.96 

BMI;Median (IQR) 29.30(32.40-24.20) 25.90(28.05-23.5) 0.19 1.09 0.96-1.23 

ESR;Median (IQR) 32.00(38.00-25.00) 30.00(35.00-28.00) 0.99 1.00 0.91-1.09 

CRP;Median (IQR) 55.60(100.00-39.20) 85.50(100.00-54.56) 0.09 0.98 0.99-1.00 

*csDMARD - conventional synthetic disease-modifying antirheumatic drug 
RA – Rheumatoid Arthritis 
ESR – Erythrocyte Sedimentation Rate 
BMI – Basic Metabolic Index 
CRP – C-Reactive Protein 
DAS - Disease Activity Score  
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poor responders showed a lower mean reduction in 
their disease activity score compared to the good 
responders. Tofacitinib begins to function as soon as 
two weeks, as reported by D Alessandor et al.,14, but 
the above findings may indicate that while some 
patients may respond well to Tofacitinib early on, 
patients with aggressive disease may need a longer 
duration of therapy to show a meaningful response as 
explained by Muller et al.15 This is in line with analysis 
from a prior post HOC study that indicates that lower 
baseline DAS-ESR are predictors of better response in 
the short term, while those patients with higher 
disease activity at baseline were more likely to have 
greater radiological damage and longer duration of 
disease, and thus require a longer time to respond. 

 On the other hand, poor responders may have 
unique patient or disease-related factors, making these 
patients resistant to Tofacitinib. One of the patient-
specific factors identified was prior exposure to 
biologic DMARDs that would result in a longer time 
to achieve remission. Retrospective analysis of patients 
in Latin America assessed patients with higher disease 
activity at baseline, longer duration of disease, and 
having received prior biologic treatment to be likely to 
respond poorly to Tofacitinib. The biologic naïve 
patients were also seen to be better responders to 
Tofacitinib in a retrospective study by Poudel et al.16 

It was analyzed whether the continuation of the 
cs DMARD has any effect on the response. The study 
highlighted that usage of cs DMARD in combination 
with Tofacitinib was associated with 4 times higher 
odds of poor response. Since the treatment decisions 
were made by the treating physicians, the higher 
proportion of combination therapy in poor responders 
may be due to the physician’s preference for 
continuing the cs DMARD along with Tofacitinib in 
patients with aggressive disease, rather than a 
causative factor for the poor response. Oral strategy 
trial of Tofacitinib monotherapy was found to be 
inferior when compared to Adalimumab and 
Methotrexate combination therapy, and Tofacitinib 
and Methotrexate combination therapy.17 

Baseline BMI was not found to be a factor in 
patients who had a better response to Tofacitinib. 
Previously, obesity was thought to complicate the 
assessment of disease activity in patients with RA, as it 
is associated with chronic pain, disability, and 
depression. but the effectiveness of Tofacitinib was not 
statistically significant across different classes of 
BMI.18 

The seropositivity status of the patients was also 
analyzed. Data have shown that dual seropositive 
patients have traditionally responded better to 
Tofacitinib compared to seronegative patients, but it 
was not a significant factor in our study. Baseline ESR 
and CRP levels did not have an impact on response, 
although it was found in a study by Desai et al., after 
collecting data from multiple studies, that higher 
baseline CRP levels yield a better response to 
Tofacitinib.19,20 

Apart from a few minor side effects, one patient 
developed ischemic heart disease and had to undergo 
Angioplasty. It has been noted that Tofacitinib can 
cause increased levels of low-density lipoproteins that 
can potentially cause an increased risk of 
cardiovascular disease. 

LIMITATION OF STUDY 

The obvious limitations of the study are the small 
sample size, with only one of the patients being male. This 
was because our hospital serves the families of retired 
government officials, and patient pool mostly consisted of 
females. Thus, the findings of our study cannot be 
generalized to the entire population. The effects of smoking 
and prior use of biologics could not be assessed as there 
were not enough patients with these characteristics to make 
an effective comparison. Furthermore, steroid usage was not 
quantified, which could impact the treatment response. The 
highlighted areas and deficiencies in this study can be 
exciting prospects for research in the future. 

CONCLUSION 

Tofacitinib significantly reduces the disease activity in 
RA patients with inadequate response to previous therapies. 
Prompt response to Tofacitinib is influenced by the disease 
activity scores at the time of treatment initiation. 
Tofacitinib’s impact on disease activity is independent of the 
acute phase reactants and serology. 
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