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Objective: To assess the prevalence of tuberculin skin test (TST) positivity in early rheumatoid
arthritis patients (< 6months disease duration) using Tuberculin sensitivity testing in a TB endemic
country. Method: Included in this cross-sectional study were 200 patients of early rheumatoid
arthritis divided into three groups- treatment naïve, patients on methotrexate only and
methotrexate plus low dose corticosteroids. 1TU (0.1ml) of PPD RT-23 with tween 80 was injected
intradermally over the left forearm and the induration measured after 72 hours. For interpretation,
Induration >10mm was taken as positive, < 5mm as negative and 5-10mm as indeterminate.
Healthy controls were taken for comparison. Results: 200 early RA patients and 60 healthy controls
were included in this study. The median age of the study population was 43 years (IQR 33-51) with
a mean disease duration of 3.4 ± 2.1 months. 54 patients (27%) with early RA and 22 healthy
control (36.7%) had TST positive (p=0.1). The mean TST positivity inpatient cohort was
7.25±6.53(mm) and in the control population(mm) was 7.06±6.07.TST was positive in 26 (22.6%)
treatment naïve patients (n= 115);22 (37.9%) patients on methotrexate(n=58) and 6 (22.2%)
patients on methotrexate and low dose corticosteroids(n=27) (p=0.08). Prior BCG vaccination
status, disease activity, a dose of methotrexate and rheumatoid factor seropositivity had no
significant effect on TST positivity. Conclusion: Tuberculin positivity is low among patients with
early RA as compared to the general population. The use of low dose steroids or methotrexate
doesn’t affect the tuberculin anergy. Further larger studies with augmented tuberculin doses are
required to assess the factors affecting TST positivity in RA patients.

Keywords: BCG, Mantoux test, Tuberculin, PPD, RA, LTBI

Corresponding Author How to Cite this Article To Browse

Shefali K Sharma, MD, Additional Professor,

Department of Internal Medicine, Rheumatology and

Clinical Immunology wing, Post Graduate Institute of

Medical Education & Research, Chandigarh, Punjab,

India. 

Email: 

Kishor K, Mishra D, Jain S, Shafiq N, Dhir V, Jain S,

Sharma SK. Prevalence Of Tuberculin Skin Test

Positivity In Patients Of Early Rheumatoid Arthritis-

Study from a tertiary care centre in North India.. Int

J Med Res Rev. 2021;9(2):122-128. 

Available From

https://ijmrr.medresearch.in/index.php/ijmrr/article/

view/1277

 
Manuscript Received Review Round 1 Review Round 2 Review Round 3 Accepted

2021-03-24 2021-04-04 2021-04-08 2021-04-13

Conflict of Interest Funding Ethical Approval Plagiarism X-checker Note
No Nil Yes 7%

© 2021 by Kriti Kishor, Debashish Mishra, Siddharth Jain, Nusrat Shafiq, Varun Dhir, Sanjay Jain, Shefali K Sharma and
Published by Siddharth Health Research and Social Welfare Society. This is an Open Access article licensed under a Creative

Commons Attribution 4.0 International License https://creativecommons.org/licenses/by/4.0/ unported [CC BY 4.0].

International Journal of Medical Research and Review 2021;9(2)122



Introduction
Rheumatoid arthritis by its pathogenesis and
treatment associated, is an immunosuppressive
state [1]. The prevalence of latent tubercular
infection (LTBI) in a healthy Indian population as
reported from various studies ranges from 9-80%
[2]. In tuberculosis (Tb) endemic country like India,
this mandates essential screening for LTBI before
initiating immunosuppression like biologicals [3].
Currently recommended test for LTBI screening are
tuberculin skin test (TST), Interferon-gamma
release assay (IGRA) and chest radiograph [2,3]. In
developing countries, TST is more cost-effective
than IGRA and the clinical utility of both in
immunosuppressed patients is debatable [4,5]. In
early untreated rheumatoid arthritis, due to
abnormalities in circulating T cells, reaction to an
antigenic stimulus is hampered which can affect TST
[6]. Various studies have shown variable TST
response in RA – naïve RA patients had smaller TST
reading compared to treated patients [7]. Multiple
studies had shown the effect of corticosteroids on
TST reading in RA, however, other disease-
modifying anti-rheumatic drugs (DMARDs) did not
seem to possess any effect on the same [8,9,10].
This study was planned to assess the prevalence of
TST positivity in naïve as well as treated RA patients
in a Tb endemic population and correlate with
various factors that affect it.

Materials and Methods
Setting: At a tertiary care centre in North India

Duration and type of study: Cross-sectional study
conducted from January 2016 to July 2017

Sampling Methods: Simple random sampling

Sample size calculation: Assuming 95%
confidence interval, with a margin of a error 5% and
prevalence of RA being 15% in our rheumatology
OPD (with annual rheumatology attendance of
approx. 50,000 patients), the calculated sample for
this study was 196 (rounded off to 200). For
comparison, 60 age and sex-matched healthy
controls were also recruited from the general
population.

Inclusion criteria: Patients aged 18- 65 years who
were classified as RA as per 2010 American College
of Rheumatology (ACR) / European League Against
Rheumatism (EULAR) criteria were assessed for
eligibility.

Those who had early RA (defined as disease
duration less than 6 months from onset of
symptoms) and gave written informed consent were
enrolled in the study.

Exclusion criteria: Patients on concomitant
disease-modifying antirheumatic drugs (DMARDs)
like leflunomide and sulfasalazine were excluded
however, use of hydroxychloroquine was permitted.
Patients with other immunosuppressed states like
Human Immunodeficiency Virus (HIV) infection,
post organ transplant, diabetes, chronic kidney
disease, previous treatment with
steroids(>7.5mg/day), prior or current history of
Tb, active viral infection and pregnancy were
excluded. Patients who had any prior history of
reactions to TST, received any live vaccine 4 weeks
prior, received any biological DMARDS or had
received BCG vaccination less than 15 years ago
were also excluded.

Data collection procedure: The included cohort of
early RA patients were studied under three groups-
a) Early treatment naïve RA b) early RA patients on
low dose corticosteroids (≤ 7.5mg /day) and
methotrexate c) early RA patients only on
methotrexate. 1 tuberculin unit (TU) or 0.1ml of
purified protein derivative (PPD)-RT-23 with Tween
80 was used for TST. TST testing was done as per
the recommended procedure and induration was
read after 72 hours of PPD administration by trained
personnel not involved in this study. For
interpretation, induration > 10mm was taken as
positive and < 5mm as negative. Patients with
indeterminate TST (5-10 mm) underwent a clinical
examination to rule out active TB signs. Also, a
chest radiograph was obtained, findings of which
were confirmed by a Contrast-enhanced computed
tomography (CECT) chest and histopathology if
required.

Ethics approval: Institutional Ethics committee
gave ethical permission to conduct this study.

Statistical Analysis: The normality of quantitative
data was checked by measures of Kolmogorov
Smirnov tests of normality. If data were normally
distributed unpaired student t-test was applied for
the comparison of 2 groups. Mann-Whitney U-test
was used for statistical analysis of skewed
continuous variables. Proportions were compared
using Chi-square or Fisher’s exact test whichever
was applicable. Wilcoxon Signed-Rank test was used
for skewed data and comparison of non-parametric
within-group comparison.
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All the statistical tests were two-sided and α<.05
was considered significant. Analysis was conducted
using IBM SPSS STATISTICS (version 22.0).

Results
200 patients with early RA and 60 healthy controls
were included in this study. 115 (57.5%) patients
were treatment naïve while 85(42.5%) were already
on treatment. 58(29%) were on methotrexate alone
and 27(13.5%) were on low dose corticosteroids
plus methotrexate. The mean dose of methotrexate
used in the methotrexate alone group(mg/week)
was (12.5±3.50) and the methotrexate plus steroid
group was (15±4.38). The mean dose of
prednisolone (mg/day) used was (4.9±1.89).

Median (IQR) age of the study population was
43(33-51)years with 167 (83.5%) being female
patients. Other baseline characteristics are as
shown in Table-1. In the study population 54
patients (27%) were TST positive compared to 22
healthy controls (36.7%) (p= 0.1). Amongst the
three treatment groups, TST was positive in 26
(22.6%) treatment naïve patients, 22 (37.9%)

Patients on methotrexate and 6 (22.2%) patients on
low dose steroids and methotrexate (p=0.08). TST
positivity was also analysed between different doses
of methotrexate which was not significant (p=0.56)
(Supplementary Table- S1).

Prior BCG vaccination gives TST positivity, hence in
the study population as well as healthy control TST
positivity was assessed with a history of BCG
vaccination. 53 (22%) RA patients with a history of
BCG vaccination, 6 (32%) patients who were
unvaccinated and 16 (40%) patients with unknown
status had positive TST (p=0.39). In the healthy
control group,18 (35.3%) with a history of BCG
vaccination, 4 (50%) with unknown status and none
who were unvaccinated had positive TST (p=0.54).

Seropositivity did not affect TST results in early RA
patients. About 27 patients (28.5%) with RF
positive as compared to 7 (31.8%) RF negative
patients had positive TST (p=0.3). As for disease
activity, 2 (67%) patients in remission, 7 (25%)
patients with mild, 31(32.3%) with moderate and
14 (19.2%) with severe disease activity had TST
positive (p=0.11).

 

Table 1: Baseline characteristics of the study population and healthy controls
Characteristics Early rheumatoid arthritis patients (N=200) Healthy controls (N=60)

Age(years); median(IQR) 43 (33-51) 36 (31-40) 

p=0.11

Sex, Female; n (%) 167 (83.5) 46 (76.6%) 

p=0.201

Disease duration (months); Mean ± SD 3.4 ± 2.1  

BCG vaccination status; n (%)

Vaccinated 

Unvaccinated 

Unknown status

155 (77.5) 

18 (9) 

27 (13.5)

51 (85) p=0.027 

1 (1.7) 

8 (13.3)

RF positivity; n (%) 178 (89)  

Treatment received; n (%)

Treatment naïve 

On methotrexate 

On methotrexate + low dose steroids (prednisolone equivalent ≤ 7.5 mg/day )

115 (57.5) 

57 (28.5) 

28 (14) 

 

DAS 28 CRP; median (IQR) 3.69 (2.9-4.49)  

Disease activity status; n (%)

In remission 

Low disease activity 

Moderate disease activity 

High disease activity

3 (1.5) 

28 (14) 

96 (48) 

73 (36.5)

 

Table 2: Prevalence of TST positivity in RA patients from various studies
 Leon et al

17

Temborenea et al

18

Sezer et al 8 Koker et al

19

Greenberg et al

21

Malaviya et al

4

Present

study

RA

Cases

112 105 58 (35 treatment naïve, 23 on

immunosuppressants)

94 61 44 200
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Table 3 - TST positivity rate in the study group
as per dosage of methotrexate

Dose category(mg/week) No of pts PPD positive P value

0-7.5 17 30% 0.564

7.5-15 35 60%

15-22.5 4 5%

>22.5 1 5%

Discussion
RA is an autoimmune disease whose pathogenesis
involves complex interactions between T-cells, B-
cells and various cytokines like IL-2, IL-6, IL-17 etc.
Increased production of cytokines and chemokines
occur as a result of this interaction, thus creating a
network for added T-cell, macrophage and B-cell
interactions. Macrophages when activated act as a
further source of cytokines and chemokines, thus
creating a continuous cascade of inflammation [11].
Increased risk of TB in patients of RA is a well-
established fact with studies reporting its current
prevalence being 2-4 times higher than in the
general population.

However is it the disease itself or the various
treatments including steroids, traditional, biological
or target synthetic DMARDS that are predisposing
the patients need to be answered [3,12,13]. Though
there are studies regarding the response of TST in
early RA; the exact mechanisms through which the
disease modifies the response to TST are not very
well elicited. According to Panayi et al a defect in
the cellular immune function exists in RA. This leads
to an inability to mount sufficient TST response
[14]. Koetz et al stated that patients with
Rheumatoid arthritis have abnormalities of
circulating T cells, developing into early stages of
the disease. Thus, the ability of our immune system
to react to antigen stimulus might be decreased
[15].

When we come across the pathobiology of TST in
literature, it has been mentioned that injection of
tuberculin antigen leads to migration followed by
proliferation of the sensitized T-cells to the site of
injection.

These cells then release lymphokines leading to
further attraction of monocytes and lymphocytes.
This along with increased permeability of blood
capillaries form an induration at the site of the test.
The reaction to PPD is a measure of a person’s
immune responsiveness [16]. Various studies report
that RA as a disease per se can alter the response
to tuberculin antigen, but there are not enough
studies in the literature citing the mechanisms that
can cause the same. [17,18,19].

Findings in our study are in agreement with
previous and recent ones reporting a low prevalence
of positive TST among RA patients. As reported by
Malviya et al [4]. LTBI prevalence measured by TST
positivity rate in the general Indian population has
been reported around 40% and similar results
(36.7%) were found in our study. Confounding
factors like treatment status, prior BCG vaccination,
RF positivity and disease activity had no significant
effect on TST positivity. TST positivity when
compared across various treatment groups was
statistically non-significant; also not varying with
various doses of methotrexate used(p=0.564).

Patients on methotrexate alone had numerically
higher TST positivity compared to treatment naïve
or combination of low dose steroids and
methotrexate, but this was not statistically
significant(p=0.065). Another previous study in
patients with different rheumatic diseases receiving
methotrexate has shown false-positive TST in these
patients [20]. The comparative analysis of various
studies on TST positivity in RA is illustrated in table-
2 [4,8,17,18,19,21]. A study in Brazil [22]. showed
that TST positive rate among RA patients was
comparable to the general population in their region
which had an intermediate Tb burden.

In our study as well, no statistically significant
difference was found between the TST positivity rate
of RA patients and healthy controls. Treatment with
higher doses of steroids has shown anergy to TST in
previous studies [9,23]. however, in our study we
had an anergic response even with the use of
prednisolone in doses<7.5 mg/day.

Healthy Controls 96 - 69 126 42 General population data (40%) 60

Country Peru Argentina Turkey Brazil USA India India

%PPD positive in RA 29.4% 12.4% 20% treatment naïve; 31% on treatment group 29.8% 14.3% 13.6% 27%

Prevalence Low Low Low Low Low Low Low

TST cut off >5mm >5mm >5mm >10mm >10mm > 10mm >10mm

Dose of PPD 5TU 2TU 5TU 5TU 5TU 1TU 5TU
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A possible explanation for this can be
immunosuppression occurring at even lower doses
which need to be studied in a larger cohort of
rheumatoid arthritis patients on daily steroids.
Another important factor presumed to affect TST
positivity is the history of prior BCG vaccination
[24,25].

In our study we had excluded patients with such a
history of fewer than 15 years based on observation
by Wang et al [24]. who had suggested that
chances of TST being falsely positive are higher if
the duration of vaccination is less than 15 years.
Similar to findings by Hizel et al [26]. history of BCG
vaccination did not affect TST positivity rate in our
early RA cohort. Malaviya et al [27]. A study
concluded that recommended dose of PPD of 5 TU is
low to detect TST positivity in RA patients.

They have suggested using an augmented PPD (RT
23 with Tween-80) dose of 10 TU combined with
Quantiferon Tb-Gold (QFTG) test to detect RA
patients with LTBI comparable to the general
population. A similar idea on a combination of TST
and QFTG to detect LTBI in RA patients on
adalimumab therapy was given by other studies
[28,29,30].

As our study was conducted before the one by
Malaviya et al, we used PPD of 1 TU without
augmentation. Further confirmation with QFTG was
withheld because of the then-existing Ministry of
Health and Family Welfare (MOHFW) guidelines. This
study had limitations in terms of sample size and
disproportionate treatment groups. QFTG was not
done to detect or confirm further patients with LTBI
infections.

Patients with negative and indeterminate testing
couldn’t be confirmed further by augmented TST
testing which would have influenced the final
results. The dose of PPD used could have affected
the results, although comparative studies
suggesting the same in literature are very few.

Conclusion
This study implies that as suggested by newer
studies in TB endemic nations a combination of TST
and QFTB should be ideally used to detect LTBI in
RA patients. Further studies comparing TST doses
and various cut-offs will provide more information
regarding TST positivity in RA patients.

Similarly effect of biological DMARDs and other
approved drugs for RA treatment like Janus kinase

Inhibitors on TST positivity needs to be addressed in
future studies.

What does the study add to
existing knowledge?
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