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Introduction

The advent of biologic agents has made the revolution in the 
treatment of several immune‑mediated inflammatory diseases. 
These agents decrease the symptoms and prevent radiological 
progression.[1] However, these agents increase the risk of 
reactivation of latent tuberculosis (TB) infection (LTBI) in patients 
previously exposed to TB bacilli.[2,3] Anti‑cytokine therapies are 
associated with an increased incidence of bacterial infections. 
Anti‑tumor necrosis factor (TNF) therapies (e.g., infliximab, 
adalimumab, etanercept, golimumab, and certolizumab pegol) 
are used for the treatment of rheumatoid arthritis (RA), Crohn’s 
disease, and other chronic noninfectious inflammatory diseases.[4]

Patients with rheumatic diseases should be screened for active 
or LTBI before therapy.[5] Active TB should be treated properly 
before launching therapy with anti‑TNF agents. Furthermore, 
these patients should receive the proper treatment for LTBI 
before initiation of anti‑TNF therapy.[6] Both tocilizumab 
(a humanized anti‑interleukin 6 [IL‑6] receptor monoclonal 

antibody) and rituximab  (a B‑cell‑depleting anti‑CD20 
monoclonal antibody) are used to treat rheumatic diseases carry 
Food and Drug Administration boxed warnings regarding the 
risk of serious infection. The latter has specific to progressive 
multifocal leukoencephalopathy. Both abatacept (an inhibitor 
of T‑cell co‑stimulation) and anakinra (a recombinant human 
IL‑1 receptor antagonist) have also been associated with 
serious infections.[7] The risk of TB reactivation is increasing 
after the introduction of biological therapies. This reactivation 
is the outcome of reactivation of LTBI.[8]

The study aimed to screen for TB infection among patients 
with rheumatologic disease in a region where TB is endemic.
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Materials and Methods

Study design and patents
In this cross‑sectional study, a total of 149 patients diagnosed 
with different types of RA who were taking anti‑cytokine 
therapies were included. The patients attending the 
rheumatology and medical rehabilitation center in Duhok 
city in 2019 were screened clinically for the inclusion and 
exclusion criteria. The mentioned setting is a specialized center 
health‑care facility dealing with all rheumatologic diseases 
such as RA, spondyloarthropathy, systemic sclerosis, and 
systemic lupus erythematosus.

Inclusion and exclusion criteria
The patients who were diagnosed with RAs by a rheumatologist 
and were receiving biological therapies were eligible to include 
in this study. The patients were adult males and females. The 
rheumatic diseases included in this study were RA, ankylosing 
spondylitis (AS), and psoriatic arthritis.

Diagnosis and measurement criteria
The following general information was collected in a 
predesigned questionnaire: age, gender, smoking, alcohol 
consumption, past medical history, disease types, and 
their duration, and treatment types and their duration. The 
rheumatic diseases were diagnosed based on the American 
College of Rheumatology criteria for RA[9] or the European 
Spondyloarthropathy Study Group (ESSG) preliminary criteria 
for the classification of spondyloarthropathy.[10]

Medical tests
The patients were screened by interferon‑gamma release assay 
(IGRA) and tuberculin skin tests (TSTs) using purified protein 
derivative (PPD) according to the specification of the variables 
of the ESSG criteria.[10]

Interferon‑gamma release assay
The patients included in the study were screened using the T‑SPOT.
TB kit  (Oxford Immunotec Ltd., Oxford, United Kingdom) 
at baseline. Shortly after that, gamma‑interferon‑precoated 
enzyme‑linked immunosorbent spot (ELISPOT) assay plate 
is feed with 2.5 × 105 peripheral blood mononuclear cells 
per well. Accordingly, they were incubated with medium 
(as a negative control) and peptide antigens were derived from 
ESAT‑6 or CFP‑10 or phytohemagglutinin (as a positive control) 
in a 5% CO2 atmosphere at 37°C for 16–24 h. The result of the 
T‑SPOT.TB assay was considered to be positive if panels had 
more than six or more spots than the negative control and this 
number was at least two times greater than the number of spots 
in the negative controls. The spots were read using an ELISPOT 
assay plate reader  (AID GmbH, Germany). The results were 
double‑checked by other laboratory workers and, if necessary, 
corrected by manual counting.[11,12] The laboratory procedures 
were performed by an expert in Central Laboratory in Duhok city.

Tuberculin skin tests
TST was carried out, using the Mantoux technique on the 
volar surface of a forearm, with five tuberculin units of 

tuberculin PPD RT23. Accordingly, the results were read by 
one individual. Tests were read at 48–72 h, and the results were 
measured with a ruler as induration diameters along and across 
the arm. The results were negative if the TST induration was 
10 mm in diameter. It was considered positive if the reaction 
was more than 10 mm in diameter or there was blistering.[13]

Statistical analysis
The descriptive purposes of the study were displayed in 
frequency distribution whether in mean and standard deviation 
or frequency and percentage. The rate of LTBI positive was 
determined in number and percentage. The difference in 
disease and treatment duration and age between the patients 
diagnosed with positive LTBI and negative LTBI was examined 
in independent t‑tests. The difference in the incidence of LTBI 
in patients with different clinical and medical characteristics 
was examined in Chi‑square or Fisher’s exact tests. The 
null hypothesis was rejected in P <  0.05. The statistical 
calculations were performed in the Statistical Package for the 
Social Sciences version 25 (SPSS, IBM Company, Chicago, 
IL 60606, USA).

Ethical consideration
The study was conducted in accordance with the ethical 
principles that have their origin in the Declaration of Helsinki. 
The ethical approval of the present study was taken from the 
ethical committee of the Iraqi Board for Medical Specialties 
in Duhok city. No harmful intervention was applied to patients 
in this study.

Results

The mean age of the patients with RA was 39.91 ranging 
between 16 and 65 years. The patients were male (57.0%), 
smokers  (43.6%), and alcoholic  (8.1%). The patients had 
had a past medical history (38.9%), including ischemic heart 
disease, type 2 diabetes mellitus, and hypertension [Table 1].

The most common types of rheumatic diseases were AS (37.6%) 
and RA  (34.9%). The diseases lasted for 8.37 ranging 
between 1 and 30 years. Moreover, the most common types 
of treatments were Enbrel  (45.0%) and Remicade  (37.6%). 
The average duration of treatment was 4.30 ranging between 

Table 1: General information of patients

Patients’ characteristics (n=149) Statistics
Age (years), mean±SD (range) 39.91±12.54 (16-65)
Gender, n (%)
Male 85 (57.0)
Female 64 (43.0)

Smoker, n (%) 65 (43.6)
Alcoholic, n (%) 12 (8.1)
Past medical history (IHD, DM, and HTN), n (%)
Yes 43 (28.9)
No 106 (71.1)

SD: Standard deviation, IHD: Ischemic heart disease, DM: Diabetes 
mellitus, HTN: Hypertension
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1 and 20 years. Furthermore, close to half of them had the 
experience of previous hospitalization  (49.7%)  [Table  2].
The study found that majority of the patients had a history of 
bacillus Calmette–Guérin (BCG) vaccination (92.6%). A small 
percentage of them (4.7%) had a previous TB. The prevalence 
of LTBI was 12.1% in the present investigation [Table 3].

The association of patients’ characteristics with LTBI 
showed that the patients with positive LTBI had significantly 
longer biological therapy duration  (4.51  vs. 2.81  years, 
P < 0.0001) and were older (48.61 vs. 38.72 years, P = 0.005), 
respectively [Table 4].

The study revealed that there is not a significant association 
between disease types and LTBI positivity (P = 0.512), while 
LTBI positive was more prevalent in the patients who took 
rituximab (16.7%) compared to those who were taking other 
treatment types, P = 0.035 [Table 5].

The study showed that LTBI positive is significantly more 
prevalent in patients with past medical history  (20.9% vs. 
8.5%, respectively; P  =  0.035) and those did not take the 
BCG vaccination (36.4% vs. 10.1%; P = 0.029). However, the 
prevalence of LTBI positivity was not significantly different 
regarding gender (P = 0.519), alcohol consumption (P = 0.162), 
smoking (P = 561), previous hospitalization (P = 0.300), and 
history of TB (P = 1.00) [Table 6].

Discussion

The total rate of positive LTBI in this study was 12.1%. The 
patients with positive LTBI had significantly longer biological 
therapy duration and were older. The study showed that 
LTBI positive is significantly more prevalent in patients with 
rheumatic diseases who had a past medical history and those 
did not take the BCG vaccination.

He et  al.[13] followed up 101  patients diagnosed with RA 
diseases who were candidates for biological treatments for 
a long‑term period with an increased risk of TB infection. 
The results were compared with 57 healthy controls. The 
investigators documented the rate of conversion to IGRA 
positivity, the impacts of various biological agents on the risk 
of TB infection, and the prophylaxis in China. They found that 
in patients with rheumatic diseases, the rate of TST positive 
was 37.6% compared to 34.0% (P > 0.05) in healthy controls, 
while the rate of the T‑SPOT.TB positive was 46.5% compared 
to 21.1% in healthy controls (P = 0.0019). The authors follow 
up the patients for between 6 and 24 months. The T‑SPOT.
TB‑positive rate was 40.4% and 36.7% at 12‑month follow‑up. 
This rate is higher than the rate that was found in the present 
investigation. The reasons may back to the different follow‑up 
periods because the authors did not find the patients and the 
results were not compared with any control group.

There is a possibility that some of the patients without LTBI 
positivity at baseline will develop the infection in the future. 
He et al.[13] did not find a significant difference in the positive 
rate at different time points from baseline to 12‑month period. 

He et al.[13] examined the risk of infection during biological 
treatment and found a positive conversion in the biologic 
treatment group only with a positive conversion rate of 11.2%. 
This rate is so similar to the rate reported in the current study. 
Besides, they did not find active TB in patients with negative 
T‑SPOT.TB at follow‑up.

Table 2: Diagnosis and their treatments

Disease and treatment Statistics
Diseases, n (%)
Ankylosing spondylitis 56 (37.6)
Rheumatoid arthritis 52 (34.9)
UC 4 (2.7)
Psoriatic arthritis 8 (5.4)
CD 17 (11.4)
Juvenile rheumatoid arthritis 1 (0.7)
Multidisease 1 (0.7)
Juvenile idiopathic arthritis 4 (2.7)
Enteropathic arthritis 3 (2.0)
Systemic sclerosis 2 (1.3)
SLE 1 (0.7)

Previous hospitalization, n (%) 74 (49.7)
Treatment type, n (%)
Remicade 56 (37.6)
Enbrel 67 (45.0)
Humira 17 (11.4)
Enteropathic arthritis 7 (4.7)
Rituximab 6 (4.0)
Multidrug 3 (2.0)

Disease duration (year), mean±SD (range) 8.37±6.33 (1-3)
Therapy duration (year), mean±SD (range) 4.30±3.83 (1-20)
UC: Ulcerative colitis, CD: Crohn’s disease, SLE: Systemic lupus 
erythematosus, SD: Standard deviation

Table 3: History of bacillus Calmette–Guérin and 
tuberculosis and latent tuberculosis infection diagnosis

Disease and treatment (n=149) n (%)
History of BCG vaccination 138 (92.6)
History of TB 7 (4.7)
LTBI diagnosis 18 (12.1)
The percentages of BCG, TB history, and 
LTBI prevalence were calculated in 149 cases. 
BCG: Bacillus Calmette–Guérin, TB: Tuberculosis, LTBI: Latent TB 
infection

Table 4: Association of patients’ characteristics with 
latent tuberculosis infection

Patients’ 
characteristics

LTBI positive 
(n=18)

LTBI negative 
(n=131)

P 
(two‑sided)

Duration of disease 8.50±5.98 8.35±6.40 0.921
Therapy duration 4.51±4.02 2.81±1.23 <0.000
Age 48.61±12.59 38.72±12.10 0.005
An independent t‑test was performed for statistical analyses. The bold 
numbers show a significant difference. TB: Tuberculosis, LTBI: Latent 
TB infection
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The rate of infection may be different according to the genetic 
differences. For instance, African American ethnicity has  a 
six-fold higher risk of TB infection compared to White patients 
who are treated with anti‑TNF therapy.[14]

The present study found that older patients and those taking the 
treatment for a longer period were more likely to develop LTBI. 
In addition, the patients on rituximab drugs were more likely 
to develop LTBI compared to enteropathic arthritis, Remicade, 
and others. The risk of TB has been reported to be higher in 
patients taking anti‑TNF antibody therapy (infliximab).[14,15] 
However, this is important that the risk of TB in patients with 
RA is significantly increased following anti‑TNF therapy. The 
researchers did not find any positive LTBI in patients who were 
taking multidrug for the RA. This is one of the most important 
points in the present study that needs to be investigated more 
in future studies.

We found 69  cases of TB among patients treated for 
RA  (n  =  40), spondylarthritides  (n  =  18), inflammatory 
colitis (n = 9), psoriasis (n = 1), and Behcet’s disease (n = 1) 
treated with infliximab  (n = 36), adalimumab (n = 28), and 
etanercept  (n = 5). The authors found that the standardized 
incidence rate was 12.2%. This rate is similar to the rate 
reported in the present study. They found that the rate was 
higher in patients treated with infliximab and adalimumab than 
those treated with etanercept 18.6% and 29.3% versus 1.8%. 
The older patients were more likely to develop LTBI positive 
compared to younger patients. Moreover, it was found to be the 

Table 5: Association of latent tuberculosis infection with 
disease and treatment types

Patients’ 
characteristics (n=149)

LTBI P 
(two‑sided)Positive, 

F (%)
Negative, 

F (%)
Type of disease
Ankylosing spondylitis 4 (7.1) 52 (92.9) 0.512**
Rheumatoid arthritis 11 (21.2) 41 (78.8)
UC 1 (25.0) 3 (75.0)
Psoriatic arthritis 1 (12.5) 7 (87.5)
CD 1 (5.9) 16 (94.1)
Juvenile rheumatoid arthritis 0 (0.0) 1 (100)
Multidisease 0 (0.0) 1 (100)
Juvenile idiopathic arthritis 0 (0.0) 4 (100)
Enteropathic arthritis 0 (0.0) 3 (100)
Systemic sclerosis 0 (0.0) 2 (100)
SLE 0 (0.0) 1 (100)

Therapy type
Remicade 7 (12.5) 49 (87.5) 0.035*
Enbrel 8 (11.9) 59 (88.1)
Humira 2 (11.8) 15 (88.2)
Rituximab 1 (16.7) 5 (83.3)
Multidrug 0 (0.0) 3 (100)

*Chi‑square and Fisher’s exact tests were performed for statistical 
analyses. UC: Ulcerative colitis, CD: Crohn’s disease, 	
SLE: Systemic lupus erythematosus, SD: Standard deviation, 	
TB: Tuberculosis, LTBI: Latent TB infection

second predictor of LTBI positivity in the patients in this study. 
The same finding has been reported in other studies as well.[14,15]

The strong point of the present investigation must be traced in 
the diagnostic test of LTBI because IGRAs are superior to TST 
to identify LTBI in immunosuppressed and BCG‑vaccinated 
populations. However, the patients’ information was not 
compared with a control group in this study. The rate of LTBI 
was measured at one point in time without following the 
patients for some time.

Conclusions

This study found that patients with RA and treated with 
anti‑TNF therapies are at an increased risk of TB infection. 
The older patients and those who did not receive the BCG 
vaccination are more to be affected by the TB infection. We 
recommend that the patients who take the biological drugs 
for chronic inflammatory diseases be followed up for possible 
other infections and diseases. The periodical screening could 
be performed for these kinds of patients.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Table 6: Association of latent tuberculosis infection with 
patients’ characteristics

Patients’ characteristics 
(n=149)

LTBI P 
(two‑sided)Positive, 

F (%)
Negative, 

F (%)
Past medical history
Yes 9 (20.9) 34 (79.1) 0.035*
No 9 (8.5) 97 (91.5)

Sex
Male 9 (10.6) 76 (89.4) 0.519*
Female 9 (14.1) 55 (85.9)

Smoking
Yes 9 (13.8) 56 (86.2) 0.561*
No 9 (10.7) 75 (89.3)

Alcoholic
Yes 3 (25.0) 9 (75.0) 0.162**
No 15 (10.9) 122 (89.1)

Previous hospitalization
Yes 11 (14.9) 63 (85.1) 0.300*
No 7 (9.3) 68 (90.7)

History of BCG
Yes 14 (10.1) 124 (89.9) 0.029**
No 4 (36.4) 7 (63.6)

History of TB
Yes 1 (14.3) 6 (85.7) 1.000**
No 17 (12.0) 125 (88.0)

*Chi‑square and **Fisher’s exact tests were performed for 
statistical analyses. The bold numbers show a significant difference. 
TB: Tuberculosis, LTBI: Latent TB infection, 	
BCG: Bacillus Calmette–Guérin
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