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Tofacitinib demonstrates favorable efficacy but an
increased risk of herpes zoster in elderly patients with
rheumatoid arthritis: a retrospective cohort analysis
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Abstract: Objective: To evaluate the efficacy of tofacitinib in elderly patients with rheumatoid arthritis (RA) and ana-
lyze herpes zoster risk factors. Methods: A retrospective analysis included elderly RA patients from January 2022 to
June 2024. Patients were assigned to a tofacitinib group (n=62, tofacitinib + methotrexate) or a conventional dis-
ease-modifying antirheumatic drugs (DMARDs) group (n=58, methotrexate + leflunomide). Clinical efficacy, inflam-
matory markers, American College of Rheumatology (ACR) response rates, joint function, herpes zoster incidence,
and other adverse reactions were assessed. Results: After treatment, the tofacitinib group had lower Disease Ac-
tivity Score 28-erythrocyte sedimentation rate (ESR) scores than the conventional DMARDs group (P<0.05). ESR,
C-reactive protein, and rheumatoid factor levels were significantly lower (P<0.05), while ACR20/50/70 response
rates were significantly higher in the tofacitinib group (P<0.05). Health Assessment Questionnaire Disability Index
scores, morning stiffness duration, and pain scores were also lower (P<0.05). Herpes zoster incidence was higher in
the tofacitinib group (12.90%) than that in the conventional DMARDSs group (3.45%; P<0.05). Multivariable logistic
regression identified tofacitinib use, age >75 years, glucocorticoid use, reduced lymphocyte count, and prior herpes
zoster as independent risk factors (P<0.05). Conclusions: Tofacitinib is efficacious in elderly RA patients, improving
disease activity and joint function, but increases herpes zoster risk. High-risk patients require monitoring; prophy-
lactic vaccination may be considered.
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Introduction exerting anti-inflammatory and immunomodula-

tory effects [4]. Numerous studies have demon-

Rheumatoid arthritis (RA) is a chronic autoim-
mune disorder mainly characterized by sym-
metrical polyarthritis, resulting in joint destru-
ction, deformity, and loss of function. Elderly
patients with RA face greater challenges in
treatment and management owing to declin-
ing immune function, multiple comorbidities,
and reduced drug tolerance [1, 2]. In recent
years, with increasing understanding of the
pathogenesis of RA, Janus kinase (JAK) inhibi-
tors, a novel class of oral small-molecule tar-
geted drugs, have been increasingly used in
clinical practice [3].

As the first approved JAK inhibitor for RA, tofa-
citinib selectively inhibits JAK1 and JAK3 and
blocks inflammatory cytokine signaling, thereby

strated the efficacy of tofacitinib in reducing
disease activity in RA and alleviating joint symp-
toms [5, 6]. However, because the JAK pathway
plays a key role in immune responses, the use
of JAK inhibitors may increase the risk of infec-
tion, particularly herpes zoster [7]. Herpes zos-
ter is caused by reactivation of varicella-zoster
virus (VZV), and its risk is significantly increased
in elderly individuals due to age-related decline
in cellular immunity [8]. Previous research has
indicated that the incidence of herpes zoster in
patients with RA treated with tofacitinib ranges
from 3.9% to 8.0%, significantly higher than
that in those treated with conventional disease-
modifying antirheumatic drugs (DMARDs) [9].
However, relatively few studies in China have
explored the risk of herpes zoster in elderly
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patients with RA receiving tofacitinib, and the
associated risk factors remain to be clarified.

In the present retrospective cohort study, we
compared the clinical efficacy of tofacitinib with
that of conventional DMARDs in elderly patients
with RA, with a focus on the occurrence of her-
pes zoster and its associated risk factors. This
study may provide evidence to support rational
drug use and optimize treatment strategies in
this population.

Materials and methods
Research design

This retrospective cohort study was permitted
by the Ethics Committee of Hangzhou Fuyang
District Hospital of Traditional Chinese Medi-
cine. It was carried out following the Declara-
tion of Helsinki. Using the hospital information
system, we included elderly patients with RA
who were admitted as inpatients or outpatients
to our institution between January 2022 and
June 2024.

Patients were included if they met the following
criteria: (1) age =65 years; (2) fulfillment of
the 2010 American College of Rheumatology
(ACR)/European League Against Rheumatism
criteria for RA [10]; (3) poor treatment respon-
se or intolerance of conventional DMARDs; (4)
receipt of tofacitinib or conventional DMARDs
for 224 weeks; (5) complete clinical records.

Patients who met the following criteria were
excluded: (1) concurrent autoimmune diseas-
es; (2) active infections; (3) malignancies; (4)
severe dysfunctions of the liver or kidneys; (5)
use of biological agents within 6 months prior
to enrollment; (6) interruption of medication for
more than 4 weeks during treatment.

After applying the above criteria, 120 patients
were included. Among them, 62 patients who
received tofacitinib plus methotrexate were
classified into the tofacitinib group, while 58
patients who received methotrexate plus leflu-
nomide were classified into the conventional
DMARDs group.

Sample size was calculated based on the pri-
mary outcome measure [Disease Activity Sco-
re 28 (DAS28)-erythrocyte sedimentation rate
(ESR) score]. According to previous literature,
the expected difference between the two gr-
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oups was approximately 0.8, with a standard
deviation of 1.2. With a two-sided significance
level of a=0.05 and a statistical power of 80%
(1-B=0.80), a minimum of 36 patients per group
was required. After considering a 10% dropout
rate, at least 40 patients were required in each
group. Although sample size calculation was
performed a priori, the final sample size in this
retrospective study was ultimately determined
by the number of eligible patients available. A
total of 62 patients were included in the tofaci-
tinib group and 58 in the conventional DMARDs
group, both exceeding the minimum required
sample size and ensuring adequate statistical
power.

Treatment regimens

In the tofacitinib group, patients received to-
facitinib 5 mg twice daily in combination with
methotrexate 10-15 mg once weekly. In the
conventional DMARDs group, patients received
methotrexate 10-15 mg once weekly combin-
ed with leflunomide 20 mg once daily. In both
groups, adjunctive treatments, including folic
acid and nonsteroidal anti-inflammatory drugs,
were administered as clinically indicated. Some
patients also received low-dose glucocorticoids
(prednisone <10 mg/day).

Observation indicators

Primary outcomes: (1) Disease activity assess-
ment: The level of disease activity was deter-
mined based on the DAS28-ESR score [11]
before treatment and at 4, 12, and 24 weeks
of treatment. (2) Inflammatory markers: ESR,
C-reactive protein (CRP), and rheumatoid factor
(RF) were detected before treatment and at 12
and 24 weeks of treatment. (3) ACR response
rate: The response rates of ACR20, ACR50, and
ACR70 were evaluated at 12 and 24 weeks of
treatment.

Secondary outcomes: (1) Baseline characteris-
tics: The baseline characteristics, including
age, sex, body mass index, course of disease,
and comorbidities, were collected. (2) Joint
function and quality of life assessment: The
Health Assessment Questionnaire Disability
Index (HAQ-DI) [12] was used to evaluate joint
function. The duration of morning stiffness was
recorded. The visual analog scale (VAS) was
used to evaluate pain intensity. (3) Occurrence
of herpes zoster: The number of cases, onset
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Table 1. Comparison of baseline information between the two groups

Characteristic Tofacitinib group (n=62) Conventional DMARDs group (n=58)  t/x?2 P

Average age (years) 71.85+5.62 72.144+5.89 0.278 0.782
Sex (male/female, cases) 15/47 13/45 0.065 0.799
BMI (kg/m?) 23.52+3.18 23.86+3.42 0.568 0.571
Disease duration (years) 8.65+4.32 8.42+4.18 0.298 0.766
Hypertension 28 (45.16) 25 (43.10) 0.051 0.821
Diabetes mellitus 18 (29.03) 16 (27.59) 0.032 0.858
History of herpes zoster 4 (6.45) 3(5.17) 0.089 0.765
Baseline DAS28-ESR score 5.68+0.85 5.72+0.92 0.248 0.805
Concomitant glucocorticoid use 25 (40.32) 22 (37.93) 0.068 0.795

DMARDs: disease-modifying antirheumatic drugs; BMI: body mass index; DAS28-ESR: Disease Activity Score 28-erythrocyte

sedimentation rate.

== Tofacitinib
XY Conventional DMARDs

DAS28-ESR

Figure 1. Comparison of pre- and post-treatment
DAS28-ESR scores between the tofacitinib and
conventional DMARDs groups. The pre-treatment
DAS28-ESR scores did not differ significantly be-
tween the groups (P>0.05). At 12 and 24 weeks, the
tofacitinib group exhibited significantly lower DAS28-
ESR scores compared with the conventional DMARDs
group (P<0.05). Note: DAS28-ESR: Disease Activity
Score 28-erythrocyte sedimentation rate; DMARDs:
disease-modifying antirheumatic drugs; BT: before
treatment; AT12W: At 12 weeks after treatment;
AT24W: At 24 weeks after treatment. “*P<0.001.
Repeated measures analysis of variance was used
for intergroup comparisons at multiple time points,
and Bonferroni correction was used for pairwise
comparisons within groups.

time, affected sites, severity, and occurrence
of postherpetic neuralgia were recorded. (4)
Other adverse reactions: The occurrence of
adverse reactions, including upper respiratory
tract infection, gastrointestinal discomfort, ab-
normal liver function, elevated blood lipids, uri-
nary tract infection, headache, and cardiovas-
cular events, was documented.

Statistical methods

Data analyses were conducted using Statistical
Package for the Social Sciences version 26.0.
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Continuous data were tested to conform to nor-
mal distribution and were described by mean
+ standard deviation. Differences between
groups were compared using the independent
samples t-tests. Categorical data were present-
ed as number of cases and percentages. Com-
parisons between groups were analyzed using
X2 test or Fisher's exact test. Repeated mea-
sures analysis of variance was carried out to
analyze repeated measurements, and pairwise
comparisons between time points were per-
formed using the Bonferroni correction. Risk
factors for herpes zoster were determined us-
ing multivariable logistic regression analysis.
Baseline lymphocyte counts prior to treatment
were used to assess immune status. Statistical
significance was set at P<0.05.

Results

Comparison of baseline characteristics be-
tween the two groups

The two groups did not differ significantly in
baseline characteristics, including sex, age,
body mass index, course of disease, comorbi-
dities, history of herpes zoster, concomitant
glucocorticoid use, and baseline DAS28-ESR
score (P>0.05, Table 1).

Comparison of pre- and post-treatment
DAS28-ESR scores between the two groups

The pre-treatment DAS28-ESR scores did not
differ significantly between the groups (P>
0.05). At 12 and 24 weeks, the tofacitinib group
exhibited significantly lower DAS28-ESR scores
than the conventional DMARDs group (P<0.05,
Figure 1).
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Figure 2. Comparison of inflammatory markers between the two groups. Before treatment, both groups had no
significant difference in ESR (A), CRP (B), and RF (C) levels (P>0.05). At 12 and 24 weeks, the tofacitinib group ex-
hibited significantly lower ESR, CRP, and RF levels compared with the conventional DMARDs group (P<0.05). Note:
ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; RF: rheumatoid factor; DMARDs: disease-modifying
antirheumatic drugs; BT: before treatment; AT12W: at 12 weeks after treatment; AT24W: at 24 weeks after treat-
ment. ““P<0.001. Repeated measures analysis of variance was used for comparisons across multiple time points,
and Bonferroni correction was applied for pairwise comparisons within groups.

Table 2. Comparison of ACR response rates between the two groups [n (%)]

ACR response Tofacitinib group (n=62) Conventional DMARDs group (n=58) X2 P

ACR20 (12 weeks) 52 (83.87) 38 (65.52) 5.248 0.022
ACR50 (12 weeks) 38 (61.29) 24 (41.38) 4.756 0.029
ACR70 (12 weeks) 22 (35.48) 12 (20.69) 3.156 0.076
ACR20 (24 weeks) 56 (90.32) 42 (72.41) 6.382 0.012
ACR50 (24 weeks) 46 (74.19) 32 (55.17) 4.826 0.028
ACR70 (24 weeks) 32 (51.61) 18 (31.03) 5.186 0.023

ACR: American College of Rheumatology; DMARDs: disease-modifying antirheumatic drugs; ACR20/50/70: 20%/50%/70% im-
provement in American College of Rheumatology response criteria.

Comparison of inflammatory markers between
the two groups

Before treatment, both groups exhibited no sig-
nificant difference in ESR, CRP, and RF levels
(P>0.05). At 12 and 24 weeks, the tofacitinib
group exhibited significantly lower ESR, CRP,
and RF compared with the conventional DMA-
RDs group (P<0.05, Figure 2).

Comparison of ACR response rates between
the two groups

At 12 weeks of treatment, the tofacitinib group
exhibited significantly higher response rates of
ACR20 and ACR50 compared with the con-
ventional DMARDs group (P<0.05), while both
groups did not differ significantly in the ACR70
response rate (P>0.05). At 24 weeks, higher
response rates of ACR20, ACR50, and ACR70
were observed in the tofacitinib group (P<0.05,
Table 2).
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Comparison of joint function and quality of life
between the two groups

Before treatment, there were no statistically
significant differences between the two groups
in HAQ-DI scores, duration of morning stiffness,
and VAS pain score (P>0.05). At 12 and 24
weeks, the tofacitinib group had significantly
lower values of the aforementioned indicators
(P<0.05, Figure 3).

Comparison of herpes zoster occurrence be-
tween the two groups

The tofacitinib group exhibited a higher inci-
dence of herpes zoster than the conventional
DMARDs group (12.90% vs. 3.45%, P<0.05).
Patients in the tofacitinib group developed her-
pes zoster at a median onset time of 14.50
weeks. The thoracic and dorsal regions were
the most frequently affected sites (62.50%).
Postherpetic neuralgia was observed in 3 pa-
tients (37.50%, Table 3).

Am J Transl Res 2026;18(7):6106-6113
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Figure 3. Comparison of joint function and quality of life scores between the two groups. Before treatment, there
were no statistically significant differences between the two groups in HAQ-DI scores (A), duration of morning stiff-
ness (B), and VAS pain score (C) (P>0.05). At 12 and 24 weeks, the aforementioned indicators were significantly
lower in the tofacitinib group (P<0.05). Note: HAQ-DI: Health Assessment Questionnaire Disability Index; VAS: visual
analog scale; BT: before treatment; AT12W: at 12 weeks after treatment; AT24W: at 24 weeks after treatment.
“P<0.01; "P<0.001. Repeated measures analysis of variance was used for comparisons across multiple time
points, and Bonferroni correction was applied for pairwise comparisons within groups.

Table 3. Comparison of herpes zoster occurrence between the two groups [n (%)]

) N Tofacitinib Conventional DMARDs )
Herpes zoster-associated indicators group (n=62) group (n=58) X%/t P

Herpes zoster occurrence 8(12.90) 2 (3.45) 3.562° 0.049
Median onset time (weeks) 14.50 (8.25-18.75) 16.00 (12.00-20.00) - 0.524
Affected areas

Thoracic and dorsal regions 5 (62.50) 1 (50.00)

Lumbar and abdominal regions 2 (25.00) 1 (50.00)

Facial region 1(12.50) 0 (0.00)

Postherpetic neuralgia 3(37.50) 0 (0.00)

DMARDs: disease-modifying antirheumatic drugs. ®indicates Fisher’s exact test.

Table 4. Evaluation of risk factors associated with herpes zoster

Risk factor B SE Wald x? OR (95% Cl) P

Tofacitinib use 1.452 0.685 4.492 4.27 (1.12-16.32) 0.034
Age >75 years 1.286 0.612 4.412 3.62 (1.09-12.05) 0.036
Diabetes 1.125 0.586 3.685 3.08 (0.98-9.72) 0.055
Concomitant glucocorticoid use 1.358 0.628 4.676 3.89(1.14-13.32) 0.031
Baseline lymphocyte count <1.0x10°/L 1.568 0.702 4.986 4.80 (1.21-19.02) 0.026
History of herpes zoster 1.856 0.824 5.074 6.40 (1.27-32.18) 0.024

SE: standard error; OR: odds ratio; 95% Cl: 95% confidence interval. The lymphocyte count at baseline (prior to treatment) was
used for the analysis.

Analysis of risk factors associated with herpes
zoster

Multivariable logistic regression analysis was
performed with herpes zoster occurrence as
the dependent variable and tofacitinib use,
age, sex, diabetes, concomitant glucocorticoid
use, baseline lymphocyte count, and history of
herpes zoster as independent variables. The
analysis showed that tofacitinib use (odds ra-
tio [OR]=4.27), age >75 years (OR=3.62), con-
comitant glucocorticoid use (OR=3.89), lym-
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phocyte count <1.0x10°%/L (OR=4.80), and his-
tory of herpes zoster (OR=6.40) were identified
as independent risk factors for herpes zoster
(P<0.05 for all, Table 4).

Comparison of other adverse events between
the two groups

A higher incidence of elevated blood lipids was
observed in the tofacitinib group (P<0.05).
There was no significant difference between
the two groups in other adverse events and
overall incidence (P>0.05, Table 5).
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Table 5. Comparison of other adverse events between the two groups [n (%)]

Adverse reactions Tofacitinib group (n=62) Conventional DMARDs group (n=58) X2 P

Upper respiratory tract infection 6 (9.68) 4 (6.90) 0.312 0.576
Gastrointestinal discomfort 5 (8.06) 8(13.79) 0.992 0.319
Abnormal liver function 4 (6.45) 5(8.62) 0.207 0.649
Elevated blood lipid 8 (12.90) 2 (3.45) 3.562 0.049
Urinary tract infection 3(4.84) 2 (3.45) 0.148 0.701
Headache 4 (6.45) 2 (3.45) 0.556 0.456
Cardiovascular events 1(1.61) 1(1.72) 0.002 0.962
Overall incidence 31 (50.00) 24 (41.38) 0.894 0.344

DMARDs: disease-modifying antirheumatic drugs.

Discussion

Clinical effects of tofacitinib in elderly patients
with RA

In this study, the tofacitinib group exhibited
significantly reduced DAS28-ESR scores at all
treatment time points, greater improvements
in ESR, CRP, and RF, and higher ACR response
rates compared with the conventional DMARDs
group. This suggests that tofacitinib has a sig-
nificant advantage in controlling disease acti-
vity in elderly patients with RA. Evidence sug-
gests that tofacitinib rapidly and effectively
suppresses inflammatory responses by inhibit-
ing the JAK1/JAK3-mediated cytokine signaling
pathway, with a typical onset of action within
2-4 weeks, which is earlier than that of conven-
tional DMARDs [13, 14]. In the present study,
the tofacitinib group showed a significant dif-
ference in efficacy at 4 weeks of treatment,
which is consistent with previous findings. In
terms of joint function assessment, the tofaci-
tinib group showed significantly better HAQ-DI
scores, shorter duration of morning stiffness,
and lower VAS score compared with the con-
ventional DMARDs group. The findings demon-
strate that tofacitinib more effectively impro-
ves joint function and quality of life in elderly
patients with RA. These findings may be attrib-
uted to tofacitinib’s ability to rapidly control
inflammation and alleviate joint swelling and
pain. Effective symptom relief may facilitate
early functional exercise, thereby promoting
recovery of joint function [15, 16].

Tofacitinib and the risk of herpes zoster

This study investigated the risk of herpes zos-
ter associated with tofacitinib therapy. The find-
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ings revealed a higher incidence of herpes zo-
ster in the tofacitinib group. Studies have indi-
cated that the occurrence of herpes zoster is
closely associated with the decline in VZV-
specific T-cell immunity. Tofacitinib may impact
T-cell differentiation and function by inhibiting
the JAK signaling pathway, thereby increasing
the risk of VZV reactivation [17, 18]. To identify
patients at higher risk and guide preventive
strategies, this study further analyzed the risk
factors for herpes zoster. The results showed
that tofacitinib use, age >75 years, concomi-
tant glucocorticoid use, reduced lymphocyte
count, and history of herpes zoster were inde-
pendent risk factors. These findings suggest
that clinicians should carefully assess patients’
risk of infection when prescribing tofacitinib.
Enhanced monitoring or preventive measures
should be considered for elderly patients, im-
munocompromised patients, those receiving
concomitant glucocorticoids, and those with a
history of herpes zoster. The recombinant her-
pes zoster vaccine is currently recommended
for prophylactic use in individuals over 50
years of age. For high-risk patients scheduled
to receive tofacitinib, vaccination may be con-
sidered prior to treatment initiation [19, 20].
The recombinant zoster vaccine was approved
in China in 2023 and is now available as a pre-
ventive option against herpes zoster. Eligible
high-risk patients with RA should consult their
physicians prior to initiating tofacitinib therapy
to assess the feasibility of vaccination.

Other safety issues of tofacitinib

In addition to herpes zoster, this study also an-
alyzed other safety indicators of tofacitinib. The
results showed a significantly higher incidence
of elevated blood lipids in the tofacitinib group
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compared with the conventional DMARDs gr-
oup, which is in line with the known metabo-
lic effects of tofacitinib. Clinical practice has
shown that JAK inhibitors may increase lipid
levels by affecting lipid metabolism pathways,
particularly those involving low-density lipopro-
tein cholesterol and total cholesterol. Regular
monitoring of lipid levels is recommended for
patients receiving tofacitinib, with lipid-lowering
therapy administered when necessary [21, 22].
Several studies have suggested that JAK in-
hibitors may increase the likelihood of cardio-
vascular events and malignancies, particularly
among individuals aged >65 years [23, 24]. In
our research, the incidence of cardiovascular
events was low during the follow-up period, with
no significant difference between the groups.
However, due to the relatively short follow-up
period and limited number of cases, extended
follow-up observation is required. In view of this
risk, clinicians should carefully assess the car-
diovascular risk in patients when prescribing
tofacitinib, and use the drug with caution in
patients with cardiovascular risk factors.

Research implications and limitations

Our results indicate that tofacitinib demon-
strates favorable clinical efficacy in treating
elderly patients with RA, but attention should
be paid to the elevated risk of herpes zoster.
Tofacitinib may serve as an effective treatment
option for elderly patients with RA responding
poorly to conventional DMARDs, but treatment
should be individualized based on a thorough
assessment of the risk of infection. For pa-
tients at high risk of herpes zoster, prophylac-
tic vaccination should be considered prior to
treatment, monitoring should be enhanced dur-
ing treatment, and any prodromal symptoms
should be managed promptly.

Some limitations should be acknowledged in
our study. First, it is a retrospective single-cen-
ter study with limited sample size, and the gen-
eralizability of the findings needs to be validat-
ed. Second, patients were only followed up for
24 weeks. Long-term effects and safety require
further investigation. Third, the study did not
compare the efficacy and safety of various
doses of tofacitinib. Fourth, the number of her-
pes zoster cases was limited (n=10). Six pre-
dictor variables were included in the multivari-
able logistic regression model, which may have
introduced a risk of model overfitting, as re-
flected by wide confidence intervals. Therefore,
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the estimated effects of the identified risk
factors should be interpreted with caution, and
the findings require validation in larger cohorts.
Future research should consider conducting
multicenter, large-scale, and prospective inves-
tigation with prolonged follow-up periods to
further illustrate the benefit-risk ratio of tofaci-
tinib in elderly patients with RA.

Conclusions

Tofacitinib demonstrates favorable clinical effi-
cacy in elderly patients with RA, including re-
ductions in disease activity and inflammatory
markers, increases in ACR response rates, and
improvements in joint function and quality of
life. However, tofacitinib treatment may increa-
se the risk of herpes zoster. Tofacitinib use,
advanced age, concomitant glucocorticoid use,
reduced lymphocyte count, and history of her-
pes zoster are independent risk factors for her-
pes zoster. It is important to thoroughly assess
patients’ risk of infection, closely monitor high-
risk patients, and consider prophylactic vacci-
nation when necessary to achieve a balance
between efficacy and safety.
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