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ABSTRACT

Aim: This study aims to determine the prevalence of latent tuberculosis infection (LTBI) in patients with moderate to severe rheu-
matoid arthritis (RA) who receive conventional and anti-cytokine therapy, to identify possible risk factors for tuberculosis (TB) and
to evaluate the prophylactic treatment in positively screened patients.

Patient and Methods: We conducted an observational, retrospective study in patients with RA, who underwent LTBI screening
(chest X-ray, tuberculin skin test and interferon gamma release assay test — IGRA test).

Results: Out of 124 patients included, 7.25% of patients were diagnosed with LTBI during the treatment with conventional syn-
thetic anti-rheumatic drugs in combination with glucocorticoids before initiation of anti-cytokine therapy. Another 21.77% were
diagnosed during treatment with biologics or Janus kinase inhibitors. We confirmed the highest incidence of LTBI in TNF-treated
group (66.66% LTBI positive patients), but also found positive screening in patients treated with other modalities. The mean LTBI
detection time since the initiation of anti-cytokine therapy was 39.5 months (12-134 months). Active TB with clinical manifestation
has occurred in one patient. Statistical analysis did not show an association between risk of LTBl and age, sex or treatment modality.
Conclusion: The results of this study confirm the necessity of LTBI screening and long-term monitoring in RA patients treated with
any kind of anti-cytokine therapy. The currently used national recommendations are sufficiently sensitive to identify TB in these
patients. There remains a question of screening and prophylactic antituberculosis therapy in patients treated with conventional
synthetic anti-rheumatic drugs in combination with glucocorticoids.
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SUHRN
Malinova J., Hajkova M., Hatalova A., Stefova E.: Riziko latentnej tuberkulézy u pacientov s reumatoidnou
artritidou na Slovensku

Ciele prace: Cielom prace bolo zistit prevalenciu latentnej tuberkuldzy (LTBI) u pacientov s reumatoidnou artritidou stredne taz-
kého a tazkého stupnia lie¢enych konvencnou a anticytokinovou terapiou, identifikovat mozné rizikové faktory tuberkulézy (TB)
a hodnotit efektivitu profylaktickej liecby u pozitivne skrinovanych pacientov.

Pacienti a metodika: Observacna retrospektivna studia so zaradenim pacientov s reumatoidnou artritidou po absolvovani skri-
ningovych vysetreni na zistenie LTBI (réntgenologické vysetrenie hrudnika, tuberkulinovy kozny test, interferon gamma release
assay test — IGRA test).

Vysledky: V skupine 124 pacientov sme zistili u 7,25 % LTBI pocas kombinovanej liecby konven¢nym syntetickym lie¢cbu modifi-
kujucim antireumatikom (csDMARD) a kortikoterapiou. U dalSich 21,77 % LTBI bola diagnostikovana pocas biologickej liecby ale-
bo terapie inhibitorom Janusovych kinaz. Najvyssia incidencia LTBI bola zistend v skupine pacientov lie¢enych inhibitormi tumor
nekrotizujuceho faktoru (66,66 % z LTBI pozitivnych pacientov), avsak pozitivne skrinovani pacienti sa vyskytli aj pri lie¢be inymi
modalitami. Priemernd doba detekcie LTBI pozitivity bola 39,5 mesiacov (12-134 mesiacov) od zacatia anticytokinovej terapie.
Klinicky manifestna aktivna TB sa potvrdila u jedného pacienta. Statisticka analyza nepreukazala asociaciu medzi rizikom LTBI a ve-
kom, pohlavim alebo lie¢cebnou modalitou.

Zaver: Vysledky tejto Studie potvrdzuju opodstatnenie skriningu a stdleho monitorovania LTBI u pacientov s RA lie¢enych anticy-
tokinovou terapiou. Nase aktualne ndrodné odporucania su dostato¢ne senzitivne na identifikaciu LTBI. Nezodpovedanou otézkou
zostava potreba skriningu a profylaktickej liecby antituberkulotikami u pacientov liecenych csDMARD v kombindacii s glukokorti-
koidmi.

KLUCOVE SLOVA
IGRA test — infekcia mykobaktériami - biologicka liec¢ba - latentna tuberkul6zna infekcia
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INTRODUCTION

Tuberculosis (TB) is one of the deadliest and most
feared infectious diseases in the 21st century. At least
10 million people get TB, and more than 1.5 million
people die from it each year [1]. A new infection occurs
in about 10 million people and another 2 to 3 billion of
the world’s population is estimated to be infected with
Mycobacterium tuberculosis (MT) without clinical signs
of TB [1]. Latent tuberculosis infection (LTBI) is charac-
terized by the presence of immune responses to MT in-
fection without clinical evidence of active TB. Approxi-
mately in 5-10% of people, LTBI infection will progress
to active TB during their lifetime. Slovakia is a country
with a low incidence of TB. In 2017, 249 patients were
diagnosed with TB (prevalence of 4.6/100 000 popula-
tion), number of new cases and relapses was 228 [2]. In
most cases, the reactivation of LTBI is responsible for
development of clinically symptomatic disease; there-
fore, it is vital to identify those with LTBI to prevent TB
spreading [3].

Rheumatoid arthritis (RA) is one of the most common
chronic autoimmune diseases in Europe with a preva-
lence of 0.8-1.1%, associated with an increased risk of
TB [4, 5]. It mainly affects synovial joints, but most in-
dividuals with this condition experience also extra-ar-
ticular manifestation. Some cohort and retrospective
studies show a higher prevalence of LTBI in RA patients
compared to the general population, and even 4-times
higher incidence of TB was found. The affected immune
system, higher frequency of comorbidities, and immu-
nosuppressive treatment of RA patients put them at
a higher risk of TB [4, 6].

The goal of RA therapy is to achieve remission or
low disease activity. Conventional synthetic dis-
ease-modifying antirheumatic drugs (csDMARDs, e.g.
methotrexate, leflunomide and sulfasalazine) are of-
ten combined with glucocorticoids. Treatment with
biological DMARDs (bDMARDs) or targeted synthetic
DMARDs (tsDMARDs) is indicated in case of inade-
quate response to ¢sDMARD with sustained high
disease activity or if csDMARDs are contraindicated
(comorbidities, adverse events). Treatment with bD-
MARDs and tsDMARDs, especially TNF-a (tumour ne-
crosis factor-a) inhibitors (TNFi, e.g. infliximab, adali-
mumab, golimumab, certolizumab and etanercept)
is associated with a high risk of TB [4]. TNF-a plays
a crucial role in immune defence against MT infec-
tion by stimulating MT phagocytosis and activating
formation and long-term stabilisation of granulomas.
According to clinical research, there is a higher risk
of LTBI in patients also treated with other biologics
and therefore, this therapy requires previous LTBI
screening. The screening procedure in Slovakia is de-
termined by the Methodological Recommendation
of the Chief Expert of the Ministry of Health of Slovak
Republic [7].

The WHO guidelines on LTBI consider the probabili-
ty of progression to active TB disease in a specific risk
group. However, the management should be explicitly
tailored in each country based on TB burden and re-
source availability [2, 3]. This study aims to determine
the prevalence of LTBI in patients with moderate to se-
vere RA treated with csDMARDs, bDMARDs/tsDMARDs,
to identify possible risk factors for MT infection, and to
evaluate prophylactic LTBI treatment in this group of
patients.

As the prevalence and incidence of LTBI were higher
than in the general population, it is crucial to identify
and start prophylactic therapy in this subgroup accord-
ing to local Slovak guidelines. Results from our cohort
show that early intervention can prevent the deve-
lopment of the latent disease and its conversion into
symptomatic TB with potential impact on patient’s sur-
vival and morbidity. This pilot project in Slovakia opens
the question of whether LTBI screening should include
other severely immunocompromised patients, e.g. pa-
tients with malignancies, where the risk of LTBI is also
higher. Defining the risk in those subgroups can be
a subject of further clinical projects or studies.

PATIENT AND METHODS

Patient

The medical records of RA patients treated in the
Rheumatology Clinic of University Hospital in Bratisla-
va between 2014 and 2019 were retrospectively ana-
lyzed. We included 124 patients with moderate to
severe RA fulfilling the 2010 ACR/EULAR (American
College of Rheumatology/European League Against
Rheumatism) classification criteria for RA. The patients
underwent a comprehensive examination including
a detailed medical history (with epidemiological sta-
tus and vaccination), physical examination, laboratory
tests of renal and liver function, acute phase reactants
(erythrocyte sedimentation rate, ESR, C-reactive pro-
tein, CRP), and complete blood count. The composite
index DAS28-ESR (disease activity score using 28 joint
counts calculated with ESR) was used to assess disease
activity (high activity was defined as DAS28 > 5.1), and
functional status was evaluated based on HAQ (Health
Assessment Questionnaire). Radiological stage of
disease was evaluated according to X-ray Steinbroc-
ker’s classification. Therapy with bDMARD/tsDMARD
was started if the patient did not achieve a treatment
target with csDMARDs and still had a high disease ac-
tivity.

The patients” records provided information includ-
ed demographic data, clinical characteristics of the
disease, and serological markers (RF - rheumatoid
factor, ACPA - anti-citrullinated protein antibody).
Previous treatment was analysed over the entire du-
ration of RA.
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LTBI screening

Prior to bDMARD/tsDMARD treatment, patients
underwent a complete pneumological examination
- clinical examination, Mantoux tuberculin skin test
TST), chest X-ray and IGRA test. The interpretation
of TST after 72h of injection was realized by pneumo-
logists as recommended by national guidelines: in-
duration 0-5mm is considered as negative, diameter
6-15 mm positive, and greater than 16 mm is a hyper-
reactive result [7]. Patient’s blood samples were tested
for LTBI using IGRA test QuantiFERON-TB Gold In-tube
(QFT-GIT) in the diagnostics laboratory. A positive re-
sult suggested MT infection, while a negative result
suggested an unlikely infection. Patients with positive
IGRA test underwent a pneumological examination
every three months in the first year and IGRA test after
12 months. In the case of IGRA positivity without clini-
cal manifestation of TB, the patient was diagnosed
with LTBI, and a course of prophylaxis was indicated
according to the recommendation of MH SR guide-
lines [7].

The subjects provided their written informed con-
sent for voluntary participation in the study by signing
the inform consent form.

—_

Statistical analysis

Statistical analysis was performed using ANOVA to
compare continuous variables for different factor le-
vels of the selected variables. The Chi-square test and
Fisher’s test were used for binary variables. Logistic re-
gression models were made with LTBI as a dependent
variable to identify associated risk factors.

Table 1. Demographic data and clinical characteristics of patients

Total LTBl+ve LTBI-ve
(n=124) (n=27) (n=97)

Sex female, % (n) 81.45(101)
Age, y, mean (+ SD) 53.18 + 12.46
Smoking history, % (n) pack years, 15.32(19)
mean (+ SD) 1294 +£9.8
39.51 (49)
2822 (35)
13.70(17)

PUVODNI PRACE

RESULTS

We included 124 Caucasian RA patients in the study:
81.45% women and 18.55% men aged 23 through 79
years. The mean duration of disease was 12.31 + 8.09
years. The preventive vaccination rate in the group was
100% according to the national immunization sche-
dule created in 1953 instituted mandatory vaccination
(in 2012 obligatory BCG vaccination was stopped in
view of the low TB incicence). No patient has a histo-
ry of active TB or LTBI, and there was one case of pul-
monary TB in the family of an LTBI positive participant.
Considering the occurrence of LTBI, the examination of
risk factors also included the patient’s smoking history.
There were 19 (15.32%) active smokers.

Most patients had seropositive RA with RF (82.50%)
or/and ACPA (78.22%) positivity. The mean DAS28 va-
lue of 6.03 + 0.88, indicating high disease activity. HAQ
results of our patients (1.60 = 0.69) are indicative of
a moderate functional disability. Demographic data
and clinical characteristics are summarized in Table 1.
There were no significant differences in reported pa-
rameters between LTBI patients and patients without
LTBI evidence.

We have retrospectively evaluated csDMARD (con-
ventional synthetic disease modifying antirheumatic
drug) treatment of RA. The most commonly used drugs
were methotrexate (MTX), hydroxychloroquine, and
sulfasalazine either as monotherapy or in combination.
Before starting bDMARD/tsDMARD (biological DMARD,
target synthetic DMARD) treatment, most patients
(60.48%) received methotrexate. Ten patients (8.06%)

88.89 (24) 79.38 (77)
54.56 = 10.97 52.79+12.87
11.11(3) 16.49 (16)
17.5+6.61 12.09 £ 10.20
25.37 +£4.89 25.59 +5.50
81.48 (22) 82.80 (77)
85.18 (23) 76.28 (74)
5.95+0.87 6.05 +0.89
1.63 +0.58 1.59+0.71
22.22 (6) 17.52 (17)
29.62 (8) 42.26 (41)
22.22(6) 29.89 (29)
25.92(7) 10.30 (10)
13.70 £9.80 11.92+7.56

BMI - body mass index, RF — rheumatoid factor, ACPA - anti-citrullinated protein antibodies, DAS28 - disease activity score assessing 28 joints, HAQ —

Health Assessment Questionnaire

Epidemiologie, mikrobiologie, imunologie 2021, ro¢. 70, ¢. 2



PUVODNI PRACE

did not use any csDMARD because of contraindications
or previous adverse reactions. Eighty-five patients
(68.54%) used glucocorticoids as part of RA treatment.
More than a fifth (20.96%) of patients was taking gluco-
corticoids at the time when they started bDMARD/tsD-
MARD therapy. The usual daily glucocorticoid dose was
equivalent to 2.5-10 mg prednisone. Only one patient

ment with ¢csDMARD and glucocorticoids between
groups with and without LTBI (Table 2.).

The most frequently used biologics were TNFi (adali-
mumab, certolizumab pegol, etanercept, golimumab).
Overall, this therapy was administered to 111 patients
(89.51%). The second most commonly used bDMARD
was tocilizumab (a monoclonal antibody against IL- 6
receptor, a-IL-6R) — 32.25% of patients were treated.
Thirty-four patients (27.41%) were treated with two
bDMARDs/tsDMARDs after previous treatment failure,

and 13 patients (10.48%) required treatment with up to
three or more drugs from this group (change for lack of
effect or side effects) - Table 3.

The most common comorbidities were cardiovas-
cular diseases (10 in LTBl+ve + vs 12 in LTBI-ve group),
chronic obstructive pulmonary disease and pulmonary
fibrosis (5 and 2 LTBI+ve vs LTBI-ve patients) and diabe-
tes mellitus (7 patients in the LTBI+ve group).

LTBI was identified in 9 (7.25%) patients during
treatment with csDMARD in combination with glu-
cocorticoids, before initiation of bDMARD/tsDMARD
treatment. These patients presented no clinical symp-
toms of TB, they had negative chest X-ray and positive
IGRA test. Their TST diameter results were between
0-16 mm. During the treatment with biologics, LTBI
was found in other 18 (14.51%) patients. 9 patients
were diagnosed during treatment with tumor necro-
sis factor inhibitor (TNFi), 7 patients using anti-inter-
leukin-6 receptor (anti-IL-6R) and 2 patients Janus ki-

Table 2. History of treatment with csDMARDs and systemic glucocorticoids

Total LTBl+ve
(124) (27)

Methotrexate, % (n) 35.48 (44) 4((1)17)4
Leflunomide, % (n) 14.51 (18) 1‘(‘:)31
Hydroxychloroquine, % (n) 35.48 (44) 4817)4

Previous treatment Treatment at 1 LTBI screening

LTBI-ve Total
(97) (124)

LTBl+ve LTBI-ve
(27) (97

55.55 5241
34.02 (33) 60.48 (75) (15) (60)
14.43 (14) 14.51 (18) 1?":)31 16.49 (12)
14.81 1443
34.02 (33) 10.48 (13) @) (14)
3.70 4.14
26.70 (26) 4.03 (5) ) @)
7.21 3.09
@) 2.41(3) 0 3)
69.07 (67) 20.96 (26) 14.8 22.70 (22)

(4)

LTBI+ve - positive screening for latent tuberculosis infection, LTBI-ve — negative screening for latent tuberculosis infection
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1 bDMARD/tsDMARD, %, (n) 55.64 (69)
2 bDMARD/tsDMARD, %, (n) 27.41 (34)
3 or more bDMARD/tsDMARD, %, (n) 10.48 (13)
Treatment duration, y, average 3.97
(min, max) (0.5-19.0)
TNFi, %, (n) 89.51(111)
5225 40)
08.0)
ABA, %, (n) 0.8 (1)
JAKi, %, (n) 14.51 (18)

Total LTBl+ve LTBI-ve P-Value
(n=124) (n=27) (n=97)

59.33 (16) 54,65 (53) 0.669
33.33(9) 25.77 (25) 0.436
7.40(2) 11.34 (11) 0.555
(14 25131) (()3.57-28) 0.115
66.66 (18) 95.9(93) 0.001
4074 (11) 29.89 (29) 0.286
37(1) 0 0.057

0 1.03 (1) 0.596
742) 16.49 (16) 0.236

bDMARD:s - biologic disease modifying antirheumatic drugs, tsDMARDs - targeted synthetic disease modifying antirheumatic drugs, TNFi — tumor
necrosis factor-a inhibitor, a-IL-6R — monoclonal antibody against IL-6 receptor, RTX - rituximab, ABA — abatacept, JAKi- Janus kinase inhibitor
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nase inhibitor (JAKi). The mean duration of treatment
with bDMARD/tsDMARD, until LTBI was diagnosed,
was 39.5 months (range 12-134 months). According
to national recommendations, all positive for LTBI
patients received prophylactic treatment with good
adherence, and serious adverse effects did not occur.
26 patients were treated with isoniazid 300 mg daily
during 6 months, one patient after 3 months isoniazid
treatment was switched to rifampicin 600 mg daily
because of elevated liver enzymes.

Follow-up QTF in LTBI treated patients tested after
12 month, for each patients showed persistent sero-
positivity except one case of seroreversion (conver-
sion from positive to negative QTF). Active TB with
clinical manifestation (TB of the knee) has occurred in
one patient. Statistical analysis did not show an asso-
ciation between risk of LTBI and age, sex or treatment
modality (Table 4).

DISCUSSION

Patients with rheumatic diseases are more likely to
get LTBI than the general population due to immune
system dysregulation and immunosuppressive thera-
py. In recent decades, treatment with bDMARDs and
tsDMARDs has also become a part of therapy for resis-
tantinflammatory rheumatic diseases as monotherapy
or in combination with ¢csDMARD or glucocorticoids.
Recent targeted treatment includes TNFi, monoclonal
antibodies against IL-6R, abatacept and rituximab, as
well as synthetic targeted DMARDs tofacitinib and
baricitinib. Randomized clinical and observational
studies suggest a higher incidence of TB, particularly
in patients treated with TNFi, as a result of the action
of these drugs [8]. According to current recommen-
dations, it is compulsory to screen patients for LTBI
in the Slovak Republic before initiation of bDMARD/
tsDMARD treatment as well as regular pneumological
check-ups, including physical examination, TST, IGRA
test and chest X-ray. However, some countries use dif-
ferent methods to prevent the spread of MT infection,
which could be the reason for the different incidence
of LTBI in both healthy and at-risk population of pa-
tients with rheumatic inflammatory diseases. It would
be convenient for each country to have data about
the LTBI prevalence in selected higher-risk popula-
tion groups. LTBI treatment has been shown to reduce
process activation by 65% [4]. The rate of successful
treatment of TB in Slovakia is one of the highest in Eu-
ropean countries (79.6% in 2017) [2]. There are some
regimens recommended for treatment of LTBI by the
Methodological Recommendation of the Chief Expert
of the Ministry of Health of Slovak Republic: 6 month
monotherapy of isoniazid, or 4 month monotherapy
of rifampicin, or 3 month combination therapy of iso-
niazid and rifampicin [7]. Pneumologists choose the
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Table 4. Relative risk of LTBI and potential risk factors

Value Interval
e
0.48 0132 1761
1645 0695  3.892
1562 0540 4514
0763 0235 2481
EE oo+ oo 2775
1145 0379 3461
1345 0472 3832
1645 0695  3.892
1535 0637 3702
1513 0435 5267
0798 0328 1945
0573 0243 1352
0974 0350 2713
| Golimumab ~~ [JEPPEE 0.603 8.296
0.951 0288 3.144
2407 1003 5780
0890 0178 4460
EXTE o2 o0 235

BMI - body mass index, RF - rheumatoid factor, ACPA - anti-citrullina-
ted protein antibodies

appropriate treatment based on the patient’s comor-
bidities and potentional drug-drug interactions.

Prior to discovering anti-cytokine treatment, seve-
ral studies have highlighted an increased incidence
of TB in RA patients. In a Spanish study by Carmona
et al., the incidence risk ratio of pulmonary TB in RA
patients was 3.68 (95% Cl 2.36-5.92) compared to the
general population [9]. Some studies have shown the
evidence of 2-4 times higher risk of TB in RA patients
without biological therapy [10, 11]. According to Ca-
nadian authors, the male population appears to be at
higher risk [12]. Our results showed a non-significantly
elevated prevalence of LTBI in women and older (60+
years) patients. Brassard et al. suggest a higher risk of
LTBI associated with treatment with some csDMARDs
MTX and leflunomide) and glucocorticoids, especially
for patients older than 65 [12]. So far, there is no clear
data of LTBI association with methotrexate + gluco-
corticoid combination therapy. In the US population
4215 participants) LTBI prevalence was 5.0% [13]. In
this study, LTBI was diagnosed in 7.25% of biologically
naive patients. This incidence, close to the incidence
found in the study of Martinez et al., does not mean
a significantly higher risk of LTBI in RA, compared to
the general population. Thus, identification of these

—
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patients would be necessary to initiate anti-TB thera-
py and to prevent activation of infection to the clinical
manifestation of TB infection [3].

Oral glucocorticoids (GC) were used in 20.96% of
patients before starting anti-cytokine treatment in
our study. GC may increase the risk of TB by interfer-
ing with immunoregulation, mainly due to the effect
on the production of IL-1 and TNF, but also on cellular
immunity. Jick et al. evaluated the risk of TB infection in
patients treated with GC and found that relative risk TB
was 4.9 (95% Cl, 2.9-8.3) for dose equivalent to 15 mg
prednisone per day, and up to 7.7 (95% Cl, 2.8-21.4) at
higher doses [14]. According to a statement from the
American Thoracic Society and Centers for Disease
Control and Prevention is GC therapy at a dose of pred-
nisone > 15 mg daily (or equivalent) for more than one
month represents an increased risk of TB infection [15].
It is unclear whether the duration of treatment or the
cumulative dose of corticoids affects the risk of TB. Can-
tini et al,, suggest a higher incidence of TB in all patients
with chronic GC use in the treatment of RA. However,
a daily dose equivalent to 7.5 mg prednisolone appears
to be low risk in the incidence of active TB [15].

Depending on the mechanism of action, biologics
can be divided into two wide groups: TNFi and non-
-TNF targeted biologics. The risk of TB is 2-4 times
higher in patients treated with TNFi than in the gene-
ral population [16, 17]. The risk is higher in treatment
with monoclonal antibodies (bind to both soluble
and membrane-bound forms of TNF) than with TNFi
binding soluble TNF receptor as etanercept. Different
binding mechanisms are thought to be the cause of
difference: while monoclonal antibodies (e.g., adalimu-
mab, golimumab) bind to transmembrane TNF and in-
duce T-cell apoptosis required to maintain granuloma
integrity, etanercept as a soluble receptor does not
have such activity. Another mechanism for potentiat-
ing TB is the inhibition of IFNy by TNF inhibitors. Drugs
without impact on TNF-related inflammation (e.g. aba-
tacept, tocilizumab and rituximab) do not have this
effect. Evaluations of the CORRONA (North America)
multicentre registry records revealed a higher risk of
TB in patients treated with MTX monotherapy, TNFi
monotherapy and in combination therapy for these
modalities [18].

Anti-IL-6R drugs (tocilizumab, sarilumab) from
a group of non-TNF targeted biologics are well-known
and often used in RA. A common side effect of these
drugs is neutropenia that can lead to a higher inci-
dence of bacterial infections. Opportunistic infections
such as active TB or non-tuberculous mycobacterial
infection were diagnosed less frequently. Japanese
post-marketing observational study results suggest
a similar risk of TB in patients treated with tocilizumab
as with TNFi therapy. However, non-tuberculous my-
cobacterial infections were more frequent [19]. Rituxi-
mab and abatacept have shown a low risk of LTBI in

several studies [15, 20]. According to Winthrop et al.,
the incidence of LTBI in patients treated with tofaci-
tinib was low in regions with a low prevalence of TB.
However, screening for LTBI is recommended before
treatment initiation [19]. In general population pulmo-
nary TB represents 80% of cases, while in RA patients
treated with TNFi high prevalence of extrapulmonary
TB was reported.

We also confirmed an increased incidence of LTBI in
TNFi-treated patients (66.66% of all LTBI+ve patients),
but in the tocilizumab group, we also found LTBI posi-
tive patients (40.74% of all LTBI+ve patients). The mean
LTBI detection time since the initiation of bDMARD/
tsDMARD was 39.5 months (12-134 months). These re-
sults confirm the necessity of LTBI screening and long-
term monitoring in RA patients treated with any kind
of bDMARD/tsDMARD. Anti-TB treatment of LTBI was
given according to the Slovak national recommenda-
tions. There were no serious adverse reactions. All pa-
tients were compliant and completed chemoprophy-
lactic therapy. A certain motivation could also be the
effectiveness of RA treatment, which patients wanted
to continue.

Jick et al. referred an association between TB risk and
low body mass index (BMI), which meant a 3-fold in-
creased risk of infection in patients receiving oral gluco-
corticoids regardless of underlying disease compared
to the general population with normal BMI values [14].
The risk factor needs to be taken into consideration, as
RA patients in the active stage of the disease are often
underweight. However, the long duration of RA is more
often associated with overweight and obesity. There
was only one underweight patient in our study group.
There was no significant difference in BMI between
groups of LTBI-positive and -negative patients. The re-
lationship between higher BMI/obesity and TB risk is
complex. Higher body weight and obesity alone are
associated with a significantly lower risk of TB. On the
other hand, obesity (and also higher body weight) is an
important risk factor for hyperglycemia and diabetes
mellitus type 2 increasing the risk of TB [21].

The higher incidence of MT infection and active TB
in RA patients is associated with the accumulation of
comorbidities and patient’s risk behaviour [22]. In this
study, the most common comorbidities were cardio-
vascular diseases (22 patients) with similar presenta-
tions in both groups. Alcoholism is also a risk factor
for TBI, but there was not found excessive alcohol con-
sumption in any patient.

Data on the prevalence of LTBI in the RA patient
population are inconsistent because of different fac-
tors across countries: vaccination policy, incidence and
prevalence of TB in the general population, preven-
tion, screening of risk groups including RA patients,
LTBI diagnosis methodology, LTBI treatment schedules,
preference for different RA treatment modalities, etc. In
areas with a high incidence and prevalence of TB, LTBI
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was diagnosed in up to 33% of RA patients [23, 24]. The
current treatment of RA may also affect the screening
of MT infection. Hakimian et al. observed that high-
dose corticosteroids may affect QFT-GIT outcomes
leading to a high proportion of indeterminate results
in a group of patients with RA and inflammatory bowel
disease [25].

LTBI prevalence data in RA patient’s population are
not available in Slovakia. This work is the first study
which maps the prevalence of LTBI in RA patients in
our country and tries to identify the risk factors, espe-
cially associated with treatment modalities. LTBI was
found in 21.77% of patients over the reporting pe-
riod, mainly treated with TNFi. Only one patient was
diagnosed with active TB in our study group (extrapul-
monary form), which is an excellent result of active
screening and prophylaxis of LTBI in these high-risk
patients. LTBI prevalence before starting anti-cytokine
treatment was low (7.25%) and close to general popu-
lation prevalence, but during treatment was found in
21.7% of patients.

The main limitations of our study are the retrospec-
tive collection of data, the relatively small number of
patients and the short time of the monitored period,
which makes it impossible to assess the relative risk of
individual groups of drugs.

CONCLUSION

RA is associated with an increased risk of TB, but the
incidence of clinically manifested TB in Slovakia is very
low. Particular attention should be paid to patients
with cumulative risk factors, and it is still a challenge
to diagnose the disease with atypical manifestation
correctly. RA treated with immunosuppressive agents
presents an increased risk of developing TB, especially
in patients treated with anti-cytokine therapy. Different
degree of risk depends on the severity of the disease,
treatment as well as the epidemiological situation of
the country. The currently used recommendations are
sufficiently sensitive to identify MT infection in patients
treated with bDMARDs/tsDMARDs. There remains
a question of screening and prophylactic TB therapy of
patients treated with csDMARDs in combination with
glucocorticoids. However, due to the low risk ratio of
LTBI progression to clinically manifest TB and toxicity of
chemoprophylaxis, there is still insufficient data to sup-
port LTBI screening in this group of patients in coun-
tries with low TBI prevalence.

Risk assessment of TB in immunocompromised
patients is still a significant problem that requires
cooperation with local experts in epidemiology and
pneumology. The epidemiological situation may be
different from country to country due to different re-
gional prevention regulations and the possible impact
of migration on disease incidence.
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