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Abstract

Aim: We aimed to investigate the incidence of latent tuberculosis infection (LTBI) and seroconversion rate of LTBI screening tests
under anti-TNF-a treatment, in our pediatric patients with chronic rheumatic diseases.

Material and Methods: The data of 47 patients received anti-TNF-a treatment for different chronic rheumatic diseases between May-
2015 and May-2018, were reviewed retrospectively. Demographics and clinical findings of the patients, as well as the treatments and
their durations, were collected. The tuberculin skin test (TST) and Quantiferon-TB-Gold in-tube (QFT) test results at initiation and
one year after the anti-TNF-a treatment were compared.

Results: The study group included 38 (80.8%) patients with juvenile idiopathic arthritis, six (12.7%) with idiopathic uveitis, two (4.2%)
with Behget's disease related uveitis and one (2.1%) with juvenile dermatomyositis. For a period at least one year, 33 (70.2%) patients
received etanercept, 12 (25.5%) received infliximab and two (4.2%) received adalimumab treatment. Before anti-TNF-a treatment,
31.9% of the patients were diagnosed with LTBI. After one year of treatment, it was found to be increased to 44.6%. During treatment,
the seroconversion rate of the screening tests for LTBI was determined to be 12.7% (6/47).

Conclusion: The seroconversion rate of screening tests for LTBI was found high in pediatric patients receiving anti-TNF-a treatment.
Although the consistency between TST and QFT tests was found weak in our study, the fact that these tests should be used and
evaluated together in the follow-up in the light of current guidelines in terms of LTBI and active tuberculosis development, remains
still up to date. Further research is need in order for more enlightening data on the risk of LTBI and active tuberculosis in patients
under anti-TNF-a treatment.
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INTRODUCTION

Tuberculosis is one of the major infection with increased
risk of occurrence in patients treated with biological
agents, particularly anti-TNF-a treatments (1,2). Active
tuberculosis infection may develop within the first 2
years in 5% of individuals who have encountered with
Mycobacterium tuberculosis. In the remaining individuals,
the microorganism is carried on for many years, of which

In the national and international guidelines, patients
treated with anti-TNF-a treatment are categorized in
immunosuppressed patients group and itis recommended
that these patients to be evaluated with contact and
family history, chest X-ray, and tuberculin skin test
(TST) or interferon gamma release assay (IGRA) (5). In
pediatric patients receiving anti-TNF-a treatment, there is
not enough data about the seroconversion rate of these

is called latent tuberculosis infection (LTBI) (3). 80% of
tuberculosis infections develop with the conversion of
LTBI present in individuals to active tuberculosis infection
over time (4). In the presence of immunosuppressive
conditions such as biological therapies, other
immunosuppressive treatments, immunosuppressive
diseases, advanced age and HIV-infection, there is an
increased risk of LTBI reactivation and conversion of it to
active tuberculosis infection. In this context, the patients
treated with biological therapies, especially anti-TNF-a
treatments, must be screened for the presence of active
tuberculosis infection and LTBI.

serological tests in the follow-up. In various studies in
which the adult patients under the biological therapies
with chronic inflammatory diseases are included, it
was demonstrated that the seroconversion rates in the
screening tests for LTBI was varied between 0.5% and 37%
(6-8). In our study, we aimed to investigate the incidence of
LTBI and active tuberculosis infection, and to demonstrate
the conversion rate of TST and IGRA results before and
during the treatment in our pediatric patients under
anti-TNF-a treatment with different chronic rheumatic
diseases
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MATERIAL and METHODS

This is a retrospective study involving patients between
May 1, 2015 and May 1, 2018. It was carried out by the
Karadeniz Technical University, Faculty of Medicine,
Department of Pediatric Rheumatology. The protocol of
the study was approved by the local Ethics Committee of
the Karadeniz Technical University, Faculty of Medicine.
The study was conducted in accordance with the
Declaration of Helsinki. The data of the patients diagnosed
with chronic rheumatic diseases and received anti-
TNF-a treatment due to resistance of the other disease-
modifying anti rheumatic drugs (DMARDs) over the three-
year period were reviewed. Among these patients, those
who received anti-TNF-a treatment for at least 12 months
were included in to the study. The patients who received
different biological therapies or immunosuppressive
treatments concomitantly or earlier, who have a history
of treatment for tuberculosis infection or prophylaxis for
LTBI, and who have findings in chest X-rays suggesting
previous or new tuberculosis infection, were excluded.
For the 47 patients in total who were treated with anti-
TNF alpha treatment due to different chronic rheumatic
diseases, TST, IGRA and P-A chest X-ray results which
were assessed before and one year after treatment, were
reviewed. The patients were defined as seroconverters
whom had negative LTBI screening test in pre-treatment
and at least one of these tests were found positive in
the 12th month of treatment. In these patients, the
development of active tuberculosis infection or LTBI, and
correlation and seroconversion status of screening tests
for LTBI were evaluated.

The tuberculin skin test was performed by subcutaneous
administration of purified protein derivatives (PPD)
obtained from Mycobacterium tuberculosis, to the interior
surface of the right or left forearm of each patient in a
dose of five units of tuberculin (0.1 ml), and measuring the
largest diameter of the induration at the administration
site at hour 72 by the same observer, and recorded in
millimeters. The cases with a negative result for TST were
re-assessed two weeks later using TST, and the results
obtained were recorded. "Quantiferon-TB Gold in-tube
(QFT)" test which, measures the level of interferon gamma
release, was assessed from peripheral blood samples
collected from patients before TST was performed.
Appropriate with the national and international treatment
guidelines prepared for tuberculosis screening in patients
receiving anti-TNF-a treatment, the patients with TST
and/or QFT positivity were evaluated as having LTBI
and treated with isoniazid prophylaxis for nine months
(9,10). Since our patients were receiving methotrexate
or salazopyrin as DMARDs prior to biological therapy,
and were under anti-TNF-a treatment one year later, our
patients were considered as the immunosuppressed
group and the cases with a TST =5 mm were assessed
as positive for LTBI (9-11). In the patients who received
isoniazid prophylaxis, anti-TNF-a treatment was initiated
at least one month after the onset of prophylaxis. Data
of our patients, such as demographics, sub-type and

duration of the disease, comorbid diseases, and DMARDs
or biological therapies that have been received by the
patients and the duration of these treatments, were also
collected from patient files.

Statistical package for the social sciences (SPSS)
(version 23.0, SPSS-Inc., Chicago, IL, USA) was used for
statistical analysis. Categorical data were presented as
numbers (n) and percentage (%) while the continuous
variables are presented as mean % standard deviation
(SD). Pearson chi-square test was used to assess the
categorical variables and the distribution between the
two groups for continuous variables was compared with
Student's T test. A p-value of <0.05 was considered as
statistically significant.

RESULTS

Our study group included a total of 47 patients, 23
(48.9%) male and 24 (51.1%) female. The mean diagnosis
age of our patients was 103.7459.7 months (female:
89.4152.1, male: 118.7£64.5). The study group included
38 (80.8%) patients with juvenile idiopathic arthritis
(JIA), six (12.7%) with idiopathic uveitis, two (4.2%) with
Behget's disease (BD) related uveitis and one (2.1%)
with juvenile dermatomyositis, respectively (Table 1).
Of the patients diagnosed with JIA; four (10.5%) had
extended oligoarticular JIA, 16 (42.1%) had persistent
oligoarticular JIA, nine (23.6%) had RF(-) polyarticular
JIA, one had RF(+) polyarticular JIA, six had enthesitis-
related arthritis, and two had psoriatic arthritis. Among
the patients with JIA, it was determined that two patients
had familial Mediterranean fever (FMF), two had Henoch-
Schonlein purpura (HSP) and four had uveitis, as comorbid
conditions. The anti-TNF-a treatments used by the
patients are as follows: etanercept in 33 (70.2%) patients,
infliximab in 12 (25.5%) and adalimumab in two (4.2%).
The study group was consist of patients that received
anti-TNF-a treatment for a minimum of 12 months. Anti-
TNF-a therapy was discontinued in 10 patients due to
unresponsiveness to the treatment and in four patients
due to achieving remission. For the remaining 33 patients,
anti-TNF-a treatment was still ongoing until the end of the
study. The average treatment duration was determined as
22.7+8.9 months. As DMARDs, 33 patients were receiving
methotrexate, six were sulfasalazine and one was
azathioprine (Table 1).

All patients in the study group are BCG-vaccinated and
had one BCG scar. In the both, before and one year after
periods with the anti-TNF-a therapy, all of the 47 patients
were evaluated with TST while QFT was performed in 35
patients. In the pre-treatment period, 13 (27.6%) patients
with TST positivity, one with QFT positivity and one with
TST and QFT co-positivity were evaluated as having
LTBI. The rate of LTBI was 31.9% (15/47) in the period
prior to anti-TNF-a therapy. Isoniazid prophylaxis was
given to patients with normal chest X-rays and no signs
suggesting active tuberculosis infection, for nine months.
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Table 1. Demographic and general characteristics of patient groups

Characteristics All patients (n=47) Seroconverters” (n=6)  Non-Converters (n=41) p value
Gender % (F/M) 51.1/48.9 50/50 51.2/48.7 0.66
Age at diagnosis” 103.7£59.7 104.0£62.9 103.7+60.1 0.51
Disease duration® 45.2421.4 43.4+13.7 45.4+22.3 0.54
Biologic therapy duration* 22.748.9 24.616.6 22.449.1 0.11
Disease (n) 0.74
Juvenile idiopathic arthritis 38 5 35
Idiopathic uveitis 6 1 3
Behget's Disease 2 0 2
Juvenile Dermatomyositis 1 0 1
DMARD therapies (n) 0.80
Methotrexate 33 4 29
Sulfasalazine 6 1 5
Azathioprine 1 0 1
Anti-TNF-a therapies (%) 0.82
Etanersept 33 5 28
infliksimab 12 1 11
Adalimumab 2 0 2

‘Periods are presented as mean-standard deviation in months

* The patients were defined as seroconverters whom had negative LTBI screening test in pre-treatment and at least one of these tests were found

positive in the 12th month of treatment

In the results of the LTBI screening tests repeated on one
year later, 14 of 47 patients had only TST positivity, one
had QFT positivity, and six had TST and QFT co-positivity.
The incidence of LTBI was found 44.6% (21/47) in the
12th month of treatment. After one year of treatment, it
was determined that the screening tests were converted
to positive for TST in five patients, QFT in four patients
and both TST and QFT in one patient. TST and QFT
seroconversion were seen in six (12.7%) and five (10.6%)
patients after one year of treatment, respectively. Four
of the five patients in whom QFT converted to positive
after treatment, were in the LTBI group due to TST-

positivity in the pre-treatment period. Compared to pre-
treatment period, the overall seroconversion rate for LTBI
was 12.7% (6/47) (Table 2). Also, isoniazid prophylaxis
was started and anti-TNF-a treatment was break for
one month to the patients with seroconversion in LTBI
tests. In both pre- and post-treatment periods, it was
demonstrated that the QFT tests were negative in the
majority of patients with TST positivity, as well as TST
and QFT positivity were not consistent with each other.
There was no significant difference between demographic
and general characteristics of patients with and without
seroconversion (Table 1).

Table 2. Seroconversion rates of LTBI screening tests before and after anti-TNF-a treatment

Before treatment Patients (n)
TST and QFT negative 32
TST positivity 13
QFT positivity 1
TST and QFT co-positivity 1

At the 12 month of treatment Patients (n)
TST and QFT negative 26
TST positivity 14
QFT positivity 1
TST and QFT co-positivity 6"

TST: The Tuberculin Skin Test, QFT: “Quantiferon-TB Gold in-tube” Test, * TST positivity was observed in six new patients,

* Five of the patients with QFT positivity were the TST positive patients before treatment
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DISCUSSION

It is a known fact that anti-TNF-a treatments pose a risk
for development of tuberculosis (12). There is not enough
data about the incidence of LTBI screening tests and the
presence of active tuberculosis in children with rheumatic
diseases who are receiving biological treatments, and
about its seroconversion after treatment. Our study is
one of the first studies investigating the frequency of LTBI
before and after treatment in pediatric patients receiving
anti-TNF-a treatment in our country. In this study, we
determined the prevalence of LTBI and the frequency of
seroconversion in screening tests for LTBI after anti-TNF-a
treatment in patients with juvenile chronic rheumatic
disease.

In pediatric patients received anti-TNF-a treatment, there
are a limited number of studies evaluating conversions
and correlations of screening tests for LTBI. In different
studies conducted in various countries including adult
patients, the pre-treatment incidence of LTBI was varied
between 9.4%-14.6% (13-15). In a study conducted
by Ramos et al.,, in which 115 patients with different
diagnoses were evaluated prior to biological treatment,
the incidence of LTBI was found to be as high as 45.2%.
Similar studies have shown that seroconversion rates with
anti-TNF-a treatment in LTBI screening tests range from
9.4% to 19.2% (13, 16, 17). In a recent meta-analysis, 88
different studies involving more than 200,000 individuals
from 36 countries have been examined in terms of LTBI
prevalence. It was demonstrated that IGRA positivity was
24.8% and TST positivity (>10mm) was 21.2%, and one
quarter of the world's population was considered to be
infected with one of LTBI (18). Seroconversion rates in
patients receiving anti-TNF-a treatment have also been
reported to vary depending on the test. These rates were
reportedto be between 0% to 12% for the IGRA assays, while
reported to be between 25% to 37% for TST. Differences
in the seroconversion of LTBI screening tests during the
treatment have been reported among the populations,
and rates for tuberculosis have been demonstrated to be
in the range of 0%-13.6% in low-risk countries and in the
range of 25%-37% in high-risk populations including our
country (6-8). In our study, the seroconversion rate for
TST was 12.7% while it was 10.6% for QFT. The relatively
high rate of QFT seroconversion was thought to be due to
the fact that the majority of these patients consisted of
patients who were evaluated as LTBI with TST positivity
before treatment. In a recent research conducted in our
country, 57 patients being followed-up with a diagnosis
of juvenile-onset autoimmune disease who received
anti-TNF-a treatment had LTBI rates of 31.5% and 33.3%
before and at the sixth month of treatment, respectively.
During the treatment, seroconversion rate was as low as
1.8%. In the same study, it was found that TST has poor
correlation with IGRA, and reported that the rates of TST-
positivity were higher (19). We found similar data with
the results of the study of Girit et al., and the incidence of
LTBI was determined as 31.9% in our patients in the pre-
treatment period. In contrast to Giritli et al., after the anti-
TNF-a treatment, the incidence of LTBI was 44.6% and the

seroconversion rate for LTBI screening tests was 12.7%
in our study group, and these rates were determined to
be higher. Considering the fact that our society is a high-
risk population in terms of encountering "Mycobacterium
tuberculosis” and of tuberculosis infection, the pre-
treatment incidence of LTBI in our patient group was not
considered as very high. The frequency of seroconversion
in our study is similar to the studies in adult patients
receiving biological treatment and the rates in countries
with low prevalence of tuberculosis (20). The frequency of
LTBI before and after anti-TNF-a treatment in our patients
was determined as 31.9% and 44.6%, which are above
these rates. The reason for the higher frequency of LTBI
in our patients was considered to be the conventional
DMARDs and biological therapies they received in this
period, and a positive TST cut-off value (> 5mm) on this
basis.

In various studies in the literature, anti-TNF-a treatments
havebeenreportedtoposeariskfortuberculosis and active
tuberculosis may develop in patients under treatment
(21,22). The emergence of active tuberculosis frequency in
patients with LTBI with rheumatic diseases receiving anti-
TNF-a treatment was determined to be varied between
0.2%-4% (20). Therefore, it was recommended by the
American College of Rheumatology that these patients
should be evaluated annually by TST and QFT tests (5).
Likewise, in our country, annual screening for LTBI is
recommended in the guideline for tuberculosis, published
by the Ministry of Health, for patients receiving anti-
TNF-a treatment (10). In our patients monitored for LTBI
in line with the recommendations, no active tuberculosis
development was observed during treatment.

The limitations of our study can be listed as the low
number of patients, the inability to perform screening
with QFT in all patients and the retrospective nature of
the study. Further prospective studies including more
patients, reporting the results of LTBI screening tests
evaluated during the first year of follow-up and reviewing
risk factors, will be useful in revealing more enlightening
data to elucidate the risk of LTBI and active tuberculosis in
patients under anti-TNF-a treatment.

CONCLUSION

In conclusion, in our pediatric patients with rheumatic
diseases receiving anti-TNF-a treatment, LTBlI was
observed in nearly half of the patients while no
development of active tuberculosis was observed. In
Turkey, seroconversion rates for LTBI screening test in
pediatric patients receiving anti-TNF-a treatment are
similar to the results in low-risk populations. Although the
consistency between TST and QFT tests is weak, the fact
that these tests should be used and evaluated together
during monitorization in the light of current guidelines
in terms of LTBI and active tuberculosis development
remains still up to date. In these patient groups, further
research is need in order for more informative data on the
risk of LTBI and active tuberculosis to be revealed.
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