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Abstract
Aim. To achieve extensive information (regional) in relation with the tuberculosis identifi ed in current clinical prac-
tice in patients with infl ammatory rheumatic diseases treated with biological agents.
Patients and methods. Twenty seven rheumatologists from 11 Romanian medicale center agreed to participate 
voluntarily and provide required data on tuberculosis (TB) occurring between January 1999 and June 2011 in 
their patients with rheumatoid arthritis (RA), ankylosing spondylitis (AS) and psoriatic arthropathy (PsA) in rela-
tion with anti-TNFα agent. This observational research included 693 patients (RA n=492, SA n=137, AP n= 64). 
All patients were screen for latent Mycobacterium tuberculosis infection (LTBI) before they start anti-TNFα treat-
ment. Chemoprophylaxis with isoniazid before anti-TNFα therapy is recommended if the diameter of tuberculin 
skin test reaction is more than 5 mm (before 2005 only if indurations was more than 10 mm). We recorded the 
demographic characteristics, and complex information about disease, treatment, tuberculosis diagnosis and the 
comorbidities. Incidence rate of TB are presented as events/1,000 person-years with associated 95% confi dence 
interval [95%CI].
Results. Fifteen patients were diagnosed with TB, most (60%) were born in rural areas and 40% in areas with 
higher incidence (≥ 80%ooo) of TB. The incidence of TB was 1.65‰ (IC95% [11.54-34.63]). The extra pulmonary 
sites were present in 53.3% of the cases. Cultures were positive for Mycobacterium tuberculosis in 11 cases 
(73.3%). Suspicion of TB was confi rmed histological in 6 cases (40%). The average duration of developing TB 
after initiation of TNF inhibitor was 23.26 months (range one month to 120 months). In 7/12 TB cases treated 
with IFX the incidence appeared in the fi rst year of treatment. Any of known risk factors don’t have a signifi cant 
infl uence in our cohort.
Conclusions. The risk of reactivation of a latent TB during biologic therapy is greater in patients with rheumatic 
infl ammatory diseases living in geographical areas with high endemicity of TB infection. Reduced compliance to 
chemoprophylaxis may be responsible for the occurrence of these cases. 
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 INTRODUCTION
The TNFα is a pro-infl ammatory cytokine produced 

by macrophages and it is the common ground for many 
rheumatologic diseases, amongst which rheumatoid ar-
thritis (RA), psoriatic arthropathy (PsA) and ankylos-
ing spondylitis (AS) are the most studied (1). Most re-
sults referring to tuberculosis (TB) incidence are 
coming from research with RA patients. There is few 
data in the literature referring to the occurrence of this 
specifi c infection in patients with different infl amma-
tory rheumatic disorders that had the anti-TNFα thera-
py as an extra risk factor. Tubach coordinated a retro-
spective study on patients with multiple infl ammatory 
diseases included in the RATIO registry; they had in 
common the anti-TNFα treatment (2). 

Amongst the EULAR recommendations on the 
way the adverse reactions should be collected and 
reported, there is also the importance of achieving 
extensive regional or local data, where national re-
porting is not possible (3). In this way possible er-
rors given by specifi c characteristics of the patients 
can be avoided.

The aim of our study was to evaluate the rate of 
TB in patients with RA, AS and PsA receiving bio-
logical therapy with anti-TNFα agent in daily prac-
tice. The secondary objectives were to identify the 
risk factors and to assess the evolution of the cases.

METHODS
This observational retrospective study was con-

ducted in 11 medical centers in Romania and includ-
ed all patients with RA, AS and PsA which received 
at least one TNFα blocker (infl iximab-IFX, etaner-
cept-ETA or adalimumab-ADA) between January 
1999 and June 2011. These patients were following 
the treatment recommended by the rheumatologist 
according to the national protocol (4,5). There were 
27 rheumatologists who agreed to voluntarily par-
ticipate in this study and who provided information 
related to the TB infections occurring during the bio-
logical anti-TNFα therapy of their patients. Each 
medical center also collected the following data: de-
mographic factors, total number of patients with RA, 
AS and PsA undergoing biological therapy, duration 
of the treatment for each of the three biological 
agents that were given to the patients.

The study protocol was approved by the Ethics 
Committee of the “Iuliu Hatieganu” University of 
Medicine and Pharmacy from Cluj-Napoca. We ob-
tained the written informed consent from all patients.

STATISTICAL ANALYSIS
Based on these report forms, we created after-

wards a database to be used for further processing of 
the items. Quantitative variables were summarized 
by median and interquartile range (fi rst and third 
quartiles) for variables that have been shown not to 
be normally distributed, or as mean and standard de-
viation for normally distributed data. Qualitative 
variables were summarized by absolute and relative 
frequencies (%) with associated 95% confi dence in-
terval calculated under assumption of binomial dis-
tribution (6). For more accurately reporting inci-
dence of TB we used the TB/1,000 patient-years 
index. This index was calculated for each anti-TNFα 
agent, for each of the three diseases. The identifying 
of risk factors was tested using logistic regression. 
Data analysis was conducted with Statistic program 
(v. 8.0) at a signifi cance level of 5%.

RESULTS
The characteristics of the cohort

The main characteristics of the 693 patients who 
met the criteria for inclusion in the study are shown 
in Table 1.

TABLE 1. The main characteristics of the study patients
Rheumatoid 

arthriti s 
(n = 492)

Ankylosing 
spondyliti s
(n = 137)

Psoriati c 
arthriti s
(n = 64)

Age (years) 52 (16-76) 38 (18-56) 42 (20-67)
Female, n (%) 405 (82.3) 20 (14.6) 38 (59.4)
Anti -TNFα agent
 Infl iximab, n (%)
 Etanercept, n (%)
 Adalimumab,n(%)

276 (56.1)
164 (33.3)
52 (10.6)

64 (46.7)
48 (35.0)
25 (18.2)

35 (54.7)
23 (35.9)

6 (9.4)
Results are expressed as mean (limits) or n (%), TNFα = tumour necrosis 
factor α

The studied cohort was mainly formed of patients 
with RA (71%) with a mean age of 52 years (with 
limits between 19 and 76). The percentage of pa-
tients having AS was 19.8% and those with PsA was 
9.2%. Out of the total 693 patients included in the 
study 66.8% were women. Analyzing the gender dis-
tribution in the three groups, it could be noticed that 
women were the majority among patients diagnosed 
with RA and PSA, while 85.4% of those with AS 
(n=137) were men.

Of the total number of 693 patients, more than a 
half (55%) was following therapy with IFX. The 
percentage of patients treated with ETA and ADA 
was 34% and 11%, respectively. In the group of pa-
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tients with AS (n=137), 53% were using one of the 
TNFα-blockers with subcutaneous administration 
(ETA or ADA), while more than half of those with 
RA and of those with PsA were undergoing an infu-
sion with IFX.

In this research 15 patients were diagnosed with 
TB. The general characteristics of these cases are 
presented in Table 2. 

Two patients had concomitant renal disease and 
other four subjects used corticotherapy ≥ 10 mg/
daily, for more than one year.

The history of latent TB

Tuberculin skin reaction diameter was >10 mm 
in 3 patients (20%), between 5-10 mm in 4 cases 
(26.67%) and <5 mm in 8 patients (53.33%). 

Chemoprophylaxis was performed prior to initia-
tion biology only in three patients. In four cases of 
TB occurred in patients with IDR between 5 and 8 
mm. Those patients did not undergo chemoprophy-
laxis properly as recommended.

Lung scans performed prior to initiating biologi-
cal therapy were normal in all patients who subse-
quently developed TB. None of the subjects had a 
personal history of TB, most (60%) were born in ru-
ral areas and 40% in areas with higher incidence 
(≥80%ooo) of TB.

The method of diagnosing and the localisation 
of TB cases

Pulmonary TB was seen in 7 patients (46.6%), in 
other three cases (20%) the lymph node was the lo-
cation. In 33.3% (n=5) of subjects, it was dissemi-
nated (peritoneum, meninges).

The cultures were positive for Mycobacterium 
tuberculosis in 11 cases (73.3%). Suspicion of TB 
was histological confi rmed in six cases (40%), in 
other two cases the diagnosis of TB was based on the 
suggestive imaging (radiography and CT).

The therapeutic attitude 

All patients diagnosed with tuberculosis medica-
tion stopped biological treatment and followed the 
recommendations of the specialist in TB treatment 
(in accordance with the national program for the pre-
vention and treatment of tuberculosis) (7). One pa-
tient with miliary TB died in an intensive care unit. 
After completion of TB treatment, RA therapy was 
resumed, but with another biological agent – ritux-
imab. This treatment was recommended after 12.4 
months (range between 9 and 22 months) in 5 pa-
tients. No relapse of TB was recorded.

TABLE 2. The characteristics of the 15 TB cases

Subject Gender Age Disease
Biological 

agent
Disease 

durati on (year)
Biological 

durati on (months)
TST (mm) Prophylaxis TB sites

1. F 60 RA IFX 3.2 1 0 NO pulmonary

2. M 56 PSA IFX 9.3 2 3 NO pulmonary

3. M 27 AS IFX 5.2 3 16 YES pulmonary

4. M 42 RA IFX 13.1 6 0 NO peritoneum

5. M 57 PSA IFX 4.6 6 20 YES pulmonary

6. F 65 RA IFX 14.6 11 3 NO pulmonary

7. M 47 AS IFX 9.7 12 0 NO pulmonary

8. M 46 AS ETA 27.2 12 16 YES pulmonary

9. F 65 RA IFX 6.8 15 8 NO lymph node

10. M 46 PSA IFX 12.1 19 8 NO lymph node

11. F 59 RA ADA 5 20 6 NO peritoneum

12. M 55 AS ADA 11.4 26 5 NO peritoneum

13. F 54 RA IFX 10 36 0 NO lymph node

14. F 63 RA IFX 16 60 0 NO peritoneum

15. F 72 RA IFX 12.1 120 3 NO meninges

F=female, M=male, RA=Rheumatoid Arthriti s, AS=Ankylosing Spondyliti s, PsA=Psoriati c Arthriti s, IFX=infl iximab, ADA=adalimumab, 
ETA=etanercept, TST= Tuberculin Skin Test
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Temporal relationship with exposure to the 
biological treatment 

The TB cases appeared after a mean time of 23.26 
months (range one month to 120 months) (Fig. 1). In 
53.3% patients (n=8) specifi c infection was diag-
nosed in the fi rst year of biological therapy, 87.5% 
(n = 7) of them were treated with IFX. 

The connection between the biological agent, 
the rheumatic disease and TB 

TB incidence was 21.65 ‰ [CI95% (11.546; 
34,630)]. Most patients with TB (n=14) had been 
treated with only one anti-TNFα agent. One patient 
with AS was diagnosed with TB after 26 months af-
ter the initiation of the second TNFα blocker, which 
was ADA. ETA has been involved in the develop-
ment of a single case of TB in other patient with AS. 
In 8 patients TB was diagnosed in the fi rst year, most 
of them (87.5%) were treated with IFX.

Most TB cases (n=8) occurred in patients with 
RA, the biological therapy duration and the number 
of subjects was highest in this group (Table 3).

The number of TB cases/1,000 patient-years was 
0.78/4.35/0.23 for the three biological agents in-
volved (IFX/ADA/ETA).

DISCUSSION
Mycobacterium tuberculosis is responsible for 

the occurrence of infection in 1/3 of population and 
causes more than 2 million deaths annually (8).

This is the fi rst study from Romania in which the 
incidence of TB in patients with various rheumatic 

disorders who were treated with anti-TNFα therapy 
was evaluated. This research included subjects from 
the nine counties of the country with different inci-
dence of TB reported in the general population.

In the last 50 years an increase in the incidence of 
severe infections in patients with RA has been no-
ticed (9,10). The results are inconsistent and vary by 
gender, ethnicity, and country. TB incidence among 
white women in America was of 1.2%ooo, compared 
with 5.8%ooo, global incidence of TB (result includes 
men and all races, respectively (11). Anti-TNFα 
agents further increases this risk. TB incidence 
among American patients with RA and biological 
treatment was of 6.2%ooo (12).

The incidence of TB in people treated with anti-
TNFα agents is assessed differently in different stud-

FIGURE 1. The temporal relationship between TB and biological agent 

TABLE 3. The distribution of TB cases according to 
biological agents and rheumatic disease 
Biological 
agent

Pati ent-
years*

 Number of 
TB cases

TB/1000 pati ent-
years [95% CI]

Rheumatoid arthriti s

Infl iximab 14302.82 7 0.49 [0.13; 0.85]

Etanercept 4171.68 0 0
Adalimumab 382.4 1 2.61 [0.00; 7.74]
Ankylosing spondyliti s

Infl iximab 369.42 2 5.41 [0.00; 12.92]
Etanercept 89.77 1 11.13 [0.00; 32.97]
Adalimumab 59.73 1 16.74 [0.00; 49.56]
Psoriati c arthriti s

Infl iximab 618.03 3 4.85 [0.00; 10.35]
Etanercept 80.48 0 0
Adalimumab 17.53 0 0

*Pati ent-years index=pati ent number X biological treatment durati on 
(years) 



170 ROMANIAN JOURNAL OF RHEUMATOLOGY – VOLUME XXIV, NO. 3, 2015

ies, as follows: 54%ooo in SUA, 383%ooo in Spain, 
187.5%ooo in France, 8 cases at 456 patients in a 
study conducted in Portugal (11,12). 

Most data on the incidence of TB in patients 
treated with anti-TNFα agents come from developed 
countries with a relatively low incidence of infec-
tion. In Spain, a country considered to have a rela-
tively high risk of TB, the incidence of this infection 
in patients with RA treated with TNFα inhibitors 
was 20 times higher than in the general population, 
and 7 times higher compared with the RA patients 
undergoing no biological treatment (13).

In our study 9 of the 15 cases with TB were from 
counties with a moderate and higher incidence. This 
results are sustained by the recent national data pub-
lished by Cristea C in 2012 (14). The new cases of TB 
during 2010 in this counties were: 1,442 in Iasi, 876 in 
Arad, 696 in Maramures and 339 in Sibiu, most of 
them were in rural inhabitants (54.4%) (14,15).

The data outline an overall picture of this disease 
in different regions of the country and are consistent 
with the reports from the literature, as the high prev-
alence of TB in the general population is a risk factor 
for new TB (13,15,16).

In our country the highest incidence of TB is in 
the age range of 45-65 years (with an average of 
107.0%ooo and limits between 108.0%ooo and 
111.6%ooo). Most of our patients diagnosed with TB 
(86.66%) are in this range, this being found in other 
studies as well (14,15,17). 

The risk of developing TB is increased in men 
(114.4%ooo) compared to women (52.9%ooo) (14,15). 
In our cohort 53.33% of TB affected men. 

Extrapulmonary localization was identifi ed in 
53.3% of the cases in our group. The data are consis-
tent with the literature. In ≥ 50% of cases, localiza-
tion was extrapulmonary, especially in Europe, in 
areas with higher prevalence of TB (18). Of the 70 
cases of TB occurring secondary to the IFX therapy, 
57% were extrapulmonary and 25% were dissemi-
nated, results come from the study of Keane (19). 
Extrapulmonary TB is 1-2 times more frequently, 
disseminated forms were found in a quarter of pa-
tients compared with immunocompetent individuals 
where the incidence is low (<15%) (20). 

Sustained corticosteroid therapy in a daily dose 
greater than 10 mg of prednisone has been proven to 
increase 4 times the risk of severe infections and also 
of tuberculosis in the immunocompromised persons, 
the risk being proportional to given dose (13). 
Among independent risk factors described in other 

studies (corticosteroid therapy ≥10 mg/day, other 
immunosuppressive agents, chronic debilitating dis-
eases, alcoholism) none was signifi cantly associated 
with the occurrence of tuberculosis in patients from 
our cohort. 

To reduce the risk of developing TB in patients 
on biological therapy, starting with 2005 the UK 
guidelines recommended performing IDR prior to 
starting TNFα blockers therapy and the initiation of 
the chemoprophylaxis one month prior to the bio-
logical therapy in patients with IDR ≥ 5 mm (21). 

Implementation of these recommendations has 
been performed in Romania since 2005. Of the 4 pa-
tients who developed TB in our cohort, one had an 
IDR of 5 mm, other of 6 and 2 had 8 mm indurations, 
respectively, but due to reasons of non-compliance 
they did not correctly and completely follow the pro-
phylactic treatment prior to initiating the biological 
treatment. 

A strong argument in favor of initiation of che-
moprophylaxis prior to the biological therapy is the 
study of Gomez (22). After starting mandatory che-
moprophylaxis, the risk and incidence of TB in the 
Spanish population decreased proportionally with 
the compliance to screening from 41 cases of TB 
prior to 2002, to 15 cases after mandatory adminis-
tration of chemoprophylaxis. Only 2 cases of TB 
have been reported in patients with full compliance 
to prophylactic treatment, according to the same re-
searchers (22). The risk of developing TB in patients 
treated with ADA decreased by 85% after initiation 
of active screening of latent infection, as it results 
from clinical trials conducted in Europe and North 
America (23). The results are consistent with those 
from the Swedish and British registries (24,25) .

To increase the detection rate of latent TB in pa-
tients with RA, QuantiFERON test was introduced 
in the requirements for candidates to TNFα inhibi-
tors since 2010 (26). Our cases of TB occurred prior 
to this recommendation. 

Although implementation in current practice of 
the recommendations from the British guidelines re-
duced the risk of occurrence of latent TB, in coun-
tries with high prevalence of TB it is possible for 
primary tuberculosis to occur as a consequence of 
immunosuppression induced by the TNFα agents 
(21,27). The PCR technique allows the identifi cation 
of mycobacterium that caused TB infections (the 
fi rst occult one) or of the overgrowth, but it cannot 
be done routinely in current practice. Therefore cor-
rect application of screening and prophylaxis mea-
sures is very important.
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In our cohort in most of the cases (53.3%) Myco-
bacterium tuberculosis infection was diagnosed in 
the fi rst year after starting biological treatment. This 
result is consistent with other reports in which TB 
occurs in the fi rst year of anti-TNFα treatment, prob-
ably secondary to the reactivation of latent disease 
and not caused by an overgrowth (10,16,28,29). 
Studies report differently this interval, in general 
IFX is responsible for the appearance of TB within 
12 weeks after the initiation (13,17,28). In the fi rst 3 
months of biological treatment, 72% of the cases of 
TB secondary to IFX were reported and only 28% in 
relation with ETA treatment (23). The average occur-
rence of TB after ETA is considered to be 6.5 months 
by Leonbruno and 11.5 months by Wallis (30,31). 
TB was reported after 11 months of treatment with 
ADA (32). Recent studies have confi rmed this pat-
tern of occurrence of infection with Mycobacterium 
tuberculosis on average within 5.5 months of treat-
ment with IFX, 13.4 months of treatment with ETA 
and 18.5 months with ADA, respectively (1,30).

The correct identifi cation of latent TB cases and 
appropriate chemoprophylaxis explain the extension 
of period in which TB occurred from 4 months to 12 
months, especially in cases treated with monoclonal 
antibodies (25). In our cohort 87.5% of infections 
were diagnosed in the fi rst year of treatment in pa-
tients treated with IFX, regardless of the disease.

The earliest and the frequent occurrence of TB in 
patients treated with IFX and ADA compared with 
ETA is a consequence of the different mechanisms 
of action. A possible explanation of this issue con-
sists in the different ways of binding soluble TNFα 
and / or transmembranar. The three anti-TNFα agents 
appear to act differently with regard to the modula-
tion of apoptosis and the production of IFN-γ, acting 
differently on the helper T cells and suppressor T 
cells (1,19,20). 

The monoclonal antibodies have a higher affi nity 
and stability to the transmembranar receptor and 

also cause an increased penetration of the granuloma 
and increased apoptosis compared with soluble TN-
FR-p75 receptor blocker (20,33). Monoclonal anti-
bodies have been responsible for the appearance of 
TB in most studies published in the literature 
(26,27,28,29,30). 

This issue has been confi rmed by the results from 
the French RATIO registry, the risk of TB (SIR) was 
18.6/29.3/1.8 for IFX/ADA/ETA (2).This pattern 
was encountered in our research. The index TB cas-
es/1,000 patient-years was 0.78/4.35/0.23 for the 
three preparations studied IFX/ADA/ETA. 

Our research results should be interpreted with 
caution. Being a retrospective study, it is possible 
that some infections have not been reported and 
therefore tuberculosis occurring in patients treated 
with TNFα blockers is undervalued. Some demo-
graphics data of all patients evaluated were missing.

To conclude, most of the patients diagnosed with 
TB came from areas with moderate to increased in-
cidence of the specifi c infection, rural residence pre-
dominating. The low adherence to chemoprophy-
laxis might be a cause of TB infection, regardless of 
the infl ammatory pathology treated by the biological 
agents. Our study confi rmed that anti-TNFα mono-
clonal antibodies (IFX and ADA) compared with 
p75 receptor inhibitor (ETA) are associated with a 
higher risk and earlier occurence of the TB infection. 
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