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ABSTRACT 
Objective: This study aimed to evaluate the occurrence of infectious complications in rheu-
matology patients receiving various biological agent therapies. 

Materials and Methods: Patients who received biological disease-modifying antirheumatic 
drugs (bDMARDs) were prospectively followed for two years.

Results: A total of 235 patients were included in the study. Among the patients, 158 (67.3%) 
received anti-tumor necrosis factor (TNF) therapy and 77 (32.7%) received non-anti-TNF 
biological agents. A positive tuberculin skin test was observed in 31.5% of patients, and 
interferon-gamma release assay (IGRA) was positive in 10.6%. Latent tuberculosis reacti-
vation occurred in 2 patients (0.8%) undergoing anti-TNF therapy. Of the 50 patients mon-
itored for hepatitis B virus reactivation (HBVr), all were anti-HBc IgG-positive, and 5 (10%) 
were HBsAg-positive. Among them, 29 (58%) were followed preemptively, and 21 (42%) re-
ceived prophylactic antiviral therapy. HBVr developed in 3 of 10 patients (30%) in the high-
risk group, compared to 1 of 35 patients (2.8%) in the low-risk group. Bacterial infections 
occurred in 29.8% of patients, with serious infections in 4.7% (n=11) and non-serious infec-
tions in 25.1% (n=59). Herpes zoster was reported in four patients, corresponding to an inci-
dence rate (IR) of 0.88 per 100 person-years. Vaccination coverage was 23.8% for influenza, 
4.7% for 23-valent polysaccharide pneumococcus, 3% for 13-valent conjugated pneumo-
coccus, and 42.6% for HBV. 

Conclusions: Biological agents, due to their mechanisms of action, target various key mol-
ecules in the immune response against infectious antigens. Therefore, comprehensive risk 
assessment for infections and review of vaccination status are essential prior to initiating 
biological therapy. Stratifying patients based on the infectious risk profile of the biological 
agent is crucial for safe and effective treatment. 
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INTRODUCTION

Immunosuppressive drugs are increasingly used 
in the treatment of rheumatologic diseases to 
achieve disease remission, reduce the frequen-

cy of attacks, and prevent relapses. Since the late 
1990s, advancements in molecular biology, immu-
nology, and pharmaceutical technologies have led 
to various new treatment approaches for autoim-
mune-associated inflammatory diseases. 

Immunosuppressive therapies are generally clas-
sified into two categories: non-biological drugs, 
also known as disease-modifying antirheumatic 
drugs (DMARDs), and the relatively newer biologi-
cal DMARDs (bDMARDs). Traditional DMARDs have 
critical effects in the anti-inflammatory pathway, 
while bDMARDs selectively block a pro-inflamma-
tory cytokine or its receptor (1).

Despite the increasing number of biologic agents 
licensed for the treatment of inflammatory diseas-
es, there are still concerns about the risk of serious 
side effects associated with their use. The most im-
portant of these concerns is the risk of infectious 
complications. Studies have shown that the use 
of biologic agents can lead to serious infections in 
patients requiring hospitalization and intravenous 
(IV) antibiotic therapy, and these infections can 
even lead to death (2). Biologic agent therapies car-
ry varying risks for different types of infections due 
to their impact on a range of cytokines and/or their 
receptors within the immune system. For example, 
tumor necrosis factor (TNF) inhibitors pose a risk 
for tuberculosis (TB) and other mycobacterial in-
fections, hepatitis B virus reactivation (HBVr), and 
fungal infections in endemic areas. However, these 
risks are lower for etanercept than for other TNF 
inhibitors. It is noted in the literature that T-cell de-
pleting agents are associated with an increased risk 
of TB, HBV, and hepatitis C virus (HCV) (3). 

A similar risk profile is observed with Janus kinase 
(JAK) inhibitors; however, in this group, particular 
attention is drawn to the increased risk of herpes 
zoster (HZ) (4). Close monitoring for latent TB and 
viral infections such as HBV, HCV, Epstein-Barr vi-
rus, cytomegalovirus, and HZ is especially war-
ranted in patients receiving B-cell depleting agents, 

with rituximab being associated with the highest 
risk. Patients treated with interleukin (IL) inhibi-
tors, particularly IL-1, have been reported to have a 
lower risk of infection compared to those receiving 
other biologic agents (5,6). 

It has been demonstrated that a single biologic 
agent may increase the risk for multiple infectious 
diseases, and that even biologic agents targeting the 
same immunological pathway can confer differing 
infection risks. Despite a substantial body of litera-
ture addressing infections associated with biologic 
therapies, most studies are limited to a specific dis-
ease and only one class of biologic agent, frequently 
focusing on a single infectious etiology (7,8). 

Studies in the literature that simultaneously evalu-
ate patients receiving both immunosuppressive and 
biological agent therapies for multiple infectious dis-
eases—including bacterial, viral, and TB infections—
as well as their vaccination status, remain limited. 
Therefore, in this study, we aimed to comprehensive-
ly evaluate infection risks and the vaccination cover-
age in patients with various rheumatic diseases un-
dergoing treatment with different biological agents.

MATERIALS AND METHODS

Our study included patients who had received 
bDMARD treatment for any indication and were 

HIGHLIGHTS

•	 Multiple infectious agents may occur concur-
rently in patients with various rheumatological 
diseases undergoing different biological agent 
treatments.

•	 The most important infections in these patients 
include hepatitis B virus reactivation, tuberculo-
sis reactivation, and bacterial infections.

•	 Assessing infection risk and vaccination status 
before starting biological agent therapy, along 
with determining the infection risk profile of the 
planned biological agent, is essential.

•	 Initiating appropriate prophylactic and preven-
tive treatments when necessary is a vital step 
in the follow-up of patients receiving biological 
therapies.
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followed up in the Rheumatology, Infectious Dis-
eases, and Clinical Microbiology outpatient clinics 
at Ankara Atatürk Training and Research Hospi-
tal. Patients were followed prospectively for two 
years. Follow-up assessments were conducted at 
treatment initiation, and the 6th, 12th, and 24th 
months. Patients who did not attend the 6th-month 
follow-up were excluded from the study (Figure 1). 

Demographic characteristics of the patients, in-
cluding age, gender, diagnosis, and treatments re-
ceived, were recorded, along with data on comor-
bidities and infection-related risk factors. Various 
laboratory parameters routinely obtained during 
outpatient visits were also documented, including 
white blood cell (WBC) count, erythrocyte sedimen-
tation rate (ESR), C-reactive protein (CRP), alanine 
aminotransferase (ALT), aspartate aminotrans-
ferase (AST), hepatitis B surface antigen (HBsAg), 
anti-HBs, anti-HBc IgG, HBV DNA, anti-hepatitis 
A virus (HAV) IgG, anti-HCV and anti-human im-
munodeficiency virus (HIV). In addition, results of 
the tuberculin skin test (TST), interferon-gamma 
release assay (IGRA), posteroanterior chest X-rays, 

and thoracic computed tomography (CT) scans 
were evaluated. Other documented variables in-
cluded history of TB contact, presence of a Bacillus 
Calmette-Guérin (BCG) vaccination scar, vaccina-
tion records, and any infections developed during 
the follow-up period. 

Close contact with an individual diagnosed with 
active TB was defined as spending ≥8 hours in an 
enclosed environment (e.g., household, workplace, 
school, dormitory, prison, or airplane cabin) with 
that person. Patients with a TST result of ≥5 mm, 
which is used in the diagnosis of latent TB infec-
tion, were considered positive.

After a detailed systemic evaluation and physical 
examination of the patients, the diagnosis of infec-
tion was made using appropriate laboratory and 
imaging methods for bacterial infections. For TB 
screening, TST, IGRA, chest radiography, and tho-
racic CT were utilized. For viral hepatitis and oth-
er viral infections, serological and molecular tests 
were used. Bacterial infections that required hos-
pitalization or IV antibiotics —such as communi-
ty-acquired pneumonia (CAP), urinary tract infec-
tion (UTI), and soft tissue infection (STI) — were 
considered serious bacterial infections. Other bac-
terial infections —such as upper respiratory tract 
infections (URTI), mild CAP, UTI, and mild STI— 
that did not require hospitalization and were treat-
ed with outpatient oral antibiotics were considered 
non-serious bacterial infections. Newly developed 
lesions detected on posterior-anterior chest radi-
ography and CT were evaluated. In addition, all CT 
scans were reported by expert radiologists.

We defined HBVr in line with guideline recommen-
dations as either the de novo appearance of HBV 
DNA in a patient with previously undetectable HBV 
DNA or a ≥10-fold increase in HBV DNA value com-
pared with their baseline (9).

The study was conducted in accordance with the 
principles of the Declaration of Helsinki. The study 
protocol was approved by the Clinical Research Eth-
ics Committee of Yıldırım Beyazıt University School 
of Medicine on October 26, 2016, with Decision No. 
235. Written informed consent was obtained from 
all participants.

Figure 1. Flow chart of patients included in the study.

Patients using 
biologic agent 
treatments 
(n=317)

Patients who met 
the study criteria 
(n=235)

Patients excluded from 
the study because they 
did not attend the 6th 
month follow-up.
(n=82)

Patients attended the 12-month follow-up.
n=231 (98.3%)

Patients attended the 24-month follow-up.
n=221 (94%)

Patients attended the 6-month follow-up.
n=235 (100%)
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Statistical Analysis
All statistical analyses were performed using the 
Statistical Package for the Social Sciences (SPSS) 
for Windows, version 20.0 (IBM Corp., Armonk, NY, 
USA). The normality of the distribution of con-
tinuous variables was evaluated using the Kolm-
ogorov-Smirnov test. Continuous variables were 
presented as mean ± standard deviation (SD), 
while categorical variables were expressed as fre-
quencies and percentages. For comparisons be-
tween two groups, the Student’s T-test was used 
for normally distributed variables, whereas the 
Mann-Whitney U test was applied for non-normal-
ly distributed variables. For comparisons among 
three or more groups, the ANOVA test was used 
when the variables followed a normal distribution, 
and the Kruskal-Wallis test was used for non-nor-
mally distributed variables. Bonferroni correc-
tion was applied for pairwise comparisons. The 
Chi-square test was used to compare categorical 
variables. Changes over time in repeated measure-
ments were analyzed using a mixed-effects model. 
A two-tailed p-value <0.05 was considered statisti-
cally significant.

RESULTS

A total of 317 patients were initially enrolled in the 
study; however, 82 patients who did not attend the 
6th-month follow-up were excluded (Figure 1). The 
final analysis included 235 patients, comprising 158 
(67.3%) receiving anti-TNF therapy and 77 (32.7%) 
receiving non-anti-TNF biological agents. The pa-
tients were followed prospectively for a total of 454 
person-years (py). 

The mean age of the patients was 45 ± 13.0 years. 
Of the total, 56.6% (n=133) were female and 43.4% 
(n=102) were male. The most common diagnoses 
were ankylosing spondylitis (AS) in 105 patients 
(44.7%) and rheumatoid arthritis (RA) in 73 pa-
tients (31.1%). Hypertension (HT) was the most fre-
quent comorbidity, reported in 41 patients (17.4%), 
followed by diabetes mellitus (DM) in 24 patients 
(10.2%). 

Among patients receiving anti-TNF therapy, 
etanercept was the most commonly used drug  
(n=49, 20.9%). In the group receiving non-anti-TNF 

biologic agents, rituximab was the most frequently 
administered agent (n =22, 9.3%) (Table 1).

Tuberculosis
While 7.7% of the patients had a history of TB 
contact, 86.8% had a BCG vaccination scar. Based 
on the latent TB reactivation risk associated with 
different biological agents as reported in the liter-

n (%)

Sex

Female 133 (56.6)

Male 102 (43.4

Primary disease

Ankylosing spondylitis 105 (44.7)

Rheumatoid arthritis 73 (31.1)

Psoriatic arthritis 20 (8.5)

Familial Mediterranean Fever 19 (8.1)

Enteropathic arthritis 18 (7.7)

Comorbidities

Hypertension 41 (17.4)

Diabetes mellitus 24 (10.2)

Treatment

Anti-TNF 158 (67.3)

Etanercept 49 (20.9)

Adalimumab 46 (19.6)

Golimumab 26 (11)

Infliximab 23 (9.8)

Certolizumab 14 (6)

Non-Anti-TNF 77 (32.7)

Rituximab 22 (9.3)

Tofacitinib 17 (7.2)

Tocilizumab 14 (6)

Abatacept 11 (4.7)

Anakinra 10 (4.2)

Canakinumab 3 (1.3)

Table 1. Demographic characteristics of the patients 
(N=235).

TNF: Tumor necrosis factor.
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ature, our study included 69 patients using adali-
mumab and infliximab who were categorized as 
being in the high-risk group (10). An additional 
89 patients who were treated with other anti-TNF 
agents were classified as being in the moderate-
to-high-risk group. Thirty-one patients receiving 
tocilizumab or tofacitinib were considered to be 
in the moderate-risk group, while 46 patients us-
ing other biological agents were categorized in the 
low-risk group.

The YST was positive in 31.5% of the patients, and 
the IGRA was positive in 10.6%. There were 107 pa-
tients in the study population who had both TST 
and IGRA. While seven of the patients were both 
TST-positive and IGRA-positive, 67 patients were 
only TST-positive, and 18 were only IGRA-positive. 
There were no significant differences between 
these three groups in terms of mean age, gender, di-
agnosis distribution, and anti-TNF use rates. Due to 
the small number of patients with TB reactivation 
(n=2), statistical analysis could not be performed 
between the groups.

Isoniazid (INH) prophylaxis was initiated in 86 pa-
tients, and INH-induced hepatotoxicity developed 
in 5 (5.81%) of them. Tuberculosis reactivation was 
not observed among those who received INH pro-
phylaxis. However, TB reactivation occurred in two 
patients (0.8%) who had not received INH prophy-
laxis. Miliary TB was detected in one patient, and TB 
lymphadenitis and pleurisy were detected in anoth-
er (Table 2). Both patients who experienced TB reac-
tivation were receiving anti-TNF agents, including 

infliximab and adalimumab. In addition, neither of 
them had TST before biological agent treatment, 
and both had negative IGRA results.

Viral Infections
Prior to initiation of biological agent therapy, HBsAg 
positivity was detected in 2.1% (n=5) of patients, 
while isolated anti-HBc IgG positivity was identified 
in 2.5% (n=6). Anti-HBs positivity was present in 
34.5% (n = 81) of patients. Anti-HAV IgG was positive 
in 11.5% (n=27). Anti-HCV positivity was detected 

Figure 2. Evaluation for HBV reactivation in at risk patients

Table 2. Tuberculosis screening findings.

Findings Positivity rate 
n (%)

TB contact history 18 (7.7)

BCG vaccination scar 204 (86.8)

TST (+) 74 (31.5)

  Mean ± SD (min–max) 9.2 ± 5 (1–23)

IGRA (+) 25 (10.6)

INH prophylaxis receivers 86 (36.6)

  Duration, mean ± SD (min–max), months 8.8 ± 1.3 (1–12)

Non-INH prophylaxis receivers 3 (1.3)

Reactivated TB 2 (0.8)

  Miliary TB 1 (0.4)

  TB lymphadenitis / pleurisy 1 (0.4)

TB: Tuberculosis, BCG: Bacillus Calmette-Guérin, TST: Tuberculin  
skin test, IGRA: Interferon-gamma release assay, INH: Isoniazid,  
SD: Standard deviation.

HBsAg positive

High risk (>10%)
• Anti-TNF 
therapy, n=3
• JAK inhibitor 
therapy, n=1

Moderate risk 
(1–10%)
• Anti-IL-6 
therapy, n=1
• Anti-T cell 
therapy, n=3

High risk (>10%)
• B cell depleting 
agents, n=6

Moderate risk 
(1–10%)
• Anti-T cell 
therapy, n=1

HBsAg negative AntiHbc positive

Low risk (<1%)
• Anti-TNF 
therapy, n=35
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in only one patient (0.4%). All patients screened for 
HIV tested negative for anti-HIV antibodies. 

Among the 50 patients monitored for HBVr, all 
were anti-HBc IgG-positive. Of these, five patients 
(10%) were HBsAg-positive, and 39 (78%) were an-
ti-HBs-positive. Twenty-nine patients (58%) were 
followed up preemptively, while 21 patients (42%) 
received prophylactic antiviral treatment. Among 
those who received prophylaxis, 13 patients (58.3%) 
were treated with entecavir, 6 (29.2%) with lamivu-
dine, and 2 (12.5%) with tenofovir disoproxil fuma-
rate. No statistically significant differences were 
observed in AST and ALT levels between the pre-
emptive and prophylaxis treatment patient groups 
during the follow-up period (p>0.05). Risk stratifica-
tion for HBVr based on HBV serology and biological 
agents used is given in Figure 2.

Hepatitis B virus reactivation occurred in 3 of 10 
patients (30%) in the high-risk group and in 1 of 
35 patients (2.8%) in the low-risk group. Patients 
in the moderate-risk group did not develop HBVr. 
Among the patients followed preemptively, three of 
29 (10.3%) developed HBVr, while one of 29 (4.7%) 
in the prophylaxis group experienced reactivation, 
with no statistically significant difference between 
the two groups. 

Three of the patients who developed HBVr were re-
ceiving an anti-TNF agent, and one was receiving 
rituximab. One patient treated with rituximab, who 
did not receive prophylaxis due to noncompliance, 
was lost to follow-up after developing HBVr. Among 
the two patients who developed HBVr during pre-
emptive follow-up, one was started on lamivudine 
and the other on entecavir. A third rituximab-treat-
ed patient could not initiate antiviral therapy due 
to follow-up issues. Tenofovir was started in the 
patient with reactivation despite lamivudine pro-
phylaxis. 

Herpes zoster developed in four patients (IR: 0.88 
per 100 py). Two patients were on anti-TNF agents 
(etanercept and certolizumab), and two were on 
non-anti-TNF agents (rituximab and tofacitinib). 
There was no statistically significant difference in 
HZ development between the two groups (p>0.59). 

Bacterial Infections
Bacterial infections were observed in 29.8% of pa-
tients. Serious bacterial infections requiring hos-
pitalization, or IV antibiotics occurred in 4.7%  
(n=11), while non-serious bacterial infections were 
identified in 25.1% (n=59). Serious bacterial infec-
tions included CAP (n=7), UTI (n=3), and STI (n=1). 
Non-serious bacterial infections consisted of URTI 
(n=22), CAP (n=21), STI (n=8), and UTI (n=8). 

Biological agent treatment was continued in 98.3% 
of the patients. Treatment adjustments due to bacte-
rial infections were required in 1.3%, and treatment 
was discontinued entirely in 0.4%. To diagnose bac-
terial infection, clinical symptoms, physical exam-
ination findings, laboratory markers (WBC, ESR, and 
CRP levels), and imaging studies (when necessary) 
were evaluated. The mean values were as follows: 
WBC 8765.8 ± 3756.4 K/uL, ESR 27.2 ± 20.2 mm/h, 
and CRP 13.1 ± 19.1 mg/L (normal range: 0–5 mg/L). 
There were no significant differences between the 
patient groups with and without serious bacterial 
infection in terms of mean age, sex, diagnosis, an-
ti-TNF use rates, and comorbidities. White blood cell 
values were within normal limits during follow-up. 
No significant differences in ESR and CRP levels were 
observed in patients with serious bacterial infection. 

Univariate analysis revealed significant associ-
ations between the type of immunosuppressive 
therapy (anti-TNF vs. non-anti-TNF) and a history 
of prior non-serious bacterial infections. However, 
these variables were not significant predictors of 
serious bacterial infection development in the es-
tablished regression model (Table 3).

Vaccination Rates 
The proportions of patients vaccinated against 
HBV, influenza, 23-valent polysaccharide pneumo-
coccus, and 13-valent conjugated pneumococcus 
were 42.6%, 23.8%, 4.7%, and 3%, respectively. The 
anti-HBs level after vaccination had a median of 
221 mIU/mL (min–max: 2–1000). The pneumococ-
cal vaccination rate was notably low. Generally, one 
of the two vaccines was insufficiently administered 
(Table 4).

Influenza and pneumococcal vaccination status was 
not significantly associated with the rates of either 
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serious or non-serious bacterial infections. While 
anti-TNF use did not differ significantly between 
those who received influenza or HBV vaccines and 
those who did not, anti-TNF usage was significantly 
lower among patients who had received pneumo-
coccal vaccine (44.4% vs. 71.2%; p=0.037).

The HBV vaccination rate was 42.6% (n=100), with 
79% (n=79) achieving an anti-HBs level ≥ 10 mIU/
mL. The mean age of patients who received the HBV 
vaccine and responded to the vaccine was lower 
than that of patients who did not (40.8 ± 12.8 vs. 
45.4 ± 12.1; p=0.001). There were no significant dif-
ferences between the two groups with or without 
vaccine response in terms of gender, diagnosis, co-
morbidities, and anti-TNF use rates.

DISCUSSION

In the literature, Athimni et al. (11) reported TB 
reactivation in 2.4% of patients receiving biologic 
agent therapy, while Kaptan et al. (12) found TB re-
activation in 1.1% of patients treated with TNF in-
hibitors. A multicenter study conducted in Türkiye 
reported that patients who received anti-TNF agent 
therapy developed TB reactivation at a rate of 0.69% 
(13). In our study, the TB reactivation rate was 0.8%. 

In studies, the sensitivity of TST is generally within 
the range of 85% to 94%, while its specificity rang-

Table 3. Factors predicting serious bacterial infections: Univariable and multivariable logistic regression analyses.

*Type of therapy refers to anti-TNF treatment.

CRP: C-reactive protein, OR: Odds ratio, CI: Confidence interval, R²: Nagelkerke R-squared.

Univariable analysis

OR 95% CI p R2

Non-serious bacterial infections 3.969 1.164–13.535 0.028 0.063

*Type of therapy 3.850 1.091–13.580 0.036 0.062

CRP 1.017 0.994–1.041 0.159 0.026

Multivariable analysis

OR 95% CI p R2

Non-serious bacterial infections 2.986 0.844–10.570 0.090

0.131*Type of therapy 3.716 0.995–13.882 0.051

CRP 1.017 0.993–1.042 0.165

Variables n (%)

Influenza vaccine (n=235)

Vaccinated 56 (23.8)

Unvaccinated 160 (68.1)

Unknown status 19 (8.1)

Pneumococcal vaccine (n=235)

PPSV23 11 (4.7)

PCV13 7 (3)

Vaccinated (both PPSV23 + PCV13) 0 (0)

Unvaccinated 198 (84.3)

Unknown status 19 (8.1)

HBV vaccine (n=235)

Vaccinated 100 (42.6)

Unvaccinated 135 (57.4)

Anti-HBs level after vaccination (n=100)

Median (min–max), mIU/mL 221 (2–1000)

Anti-HBs ≥10 mIU/mL 79 (79)

Table 4. Vaccination rates and hepatitis B virus (HBV) 
vaccine response in the study population.

PPSV23: 23-valent polysaccharide pneumococcal vaccine,  
PCV13: 13-valent conjugated pneumococcal vaccine, HBV: Hepatitis 
B virus, Anti-HBs: Antibodies to hepatitis B surface antigen. 
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es from 27.6% to 82.1%. The sensitivity of IGRA has 
generally been reported to vary between 85% and 
90%, with a specificity as high as 96% (14). Mouslim 
et al. (15) reported in their study examining pa-
tients receiving anti-TNF therapy that four patients 
developed TB reactivation despite having a negative 
IGRA. Similarly, in our study, latent TB reactivated 
in two patients with negative IGRA. For this reason, 
as emphasized in the National Tuberculosis Guide-
line for Patients Using Anti-TNF Agents, it is recom-
mended that the decision to initiate prophylactic 
treatment should be made by considering each pa-
tient’s risk status, even when the tests used in la-
tent TB infection screening are negative (16). In our 
study, both patients who experienced reactivation 
were receiving infliximab and adalimumab, which 
are classified as high-risk for TB (10). These findings 
underscore the need for caution when considering 
prophylactic treatment in patients using high-risk 
anti-TNF agents, as the specificity of both screening 
tests is not 100% (14).

Kaptan et al. (12) reported a 17% incidence of liv-
er toxicity associated with INH treatment, whereas 
our study observed a lower rate of 5.8%. This dis-
crepancy may be attributed to the smaller propor-
tion of patients receiving INH prophylaxis in our 
cohort (36.6%) compared to that in Kaptan et al.’s 
study (76%). 

According to the American Gastroenterology As-
sociation risk classification, the HBVr risk is stated 
as >10% in high-risk groups, 1–10% in medium-risk 
groups, and <1% in low-risk groups (9). In our study, 
HBVr was observed in 30% of patients in the high-
risk group and 2.8% of patients in the low-risk group. 
Yeap et al. (17) reported that the rate of HBsAg-neg-
ative, anti-HBc Ig-positive, and HBVr in preemptive 
follow-up patients was 13.5%; the HBVr rate was 
28.6% in the high-risk patient group receiving ritux-
imab treatment, and 7.5% in the patient group re-
ceiving immunosuppressive treatment other than 
rituximab. Similarly, in our study, HBVr developed 
in 3 of 29 patients (10.3%) who were followed up 
preemptively; this rate was found to be 16.6% in 
the high-risk patient group receiving rituximab and 
8.6% in the patient group receiving non-rituximab 
treatment. In another study in our country, it was 
reported that in the low-risk patient group receiv-

ing HBsAg-negative, Anti-HBc IgG-positive anti-TNF 
treatment, HBVr was not seen in those receiving 
antiviral prophylaxis, while HBVr developed in one 
patient (0.4%) who was followed up preemptive-
ly (18). In our study, in the low-risk patient group 
receiving HBsAg-negative, Anti-HBc IgG-positive 
anti-TNF treatment, HBVr developed in 1 patient 
under lamivudine treatment, while HBVr was not 
seen in those who were followed up preemptively. It 
is thought that this reactivation developed because 
lamivudine is an agent with a low resistance bar-
rier. According to the Turkish Hepatitis B Diagno-
sis and Treatment Guideline, in patients receiving 
or scheduled to receive non-transplant immuno-
suppressive therapy, antivirals with a high genetic 
barrier to resistance—such as entecavir, tenofovir 
disoproxil fumarate, or tenofovir alafenamide fu-
marate—are recommended for prophylactic treat-
ment to prevent HBVr (19).

When all patients receiving treatment for RA in 
Germany were evaluated, the HZ IR was found to be 
8.9 per 1000 py (20). A study conducted in the USA 
reported the crude incidence rate (IR) of HZ among 
RA patients taking biological agents was 1.97 per 
100 py (21). Chen et al. (22) did not find a significant 
difference between the abatacept and anti-TNF 
agent groups in terms of the development of HZ. In 
our study, there was an HZ IR 0.88 per 100 py, with 
no significant difference found in patients receiving 
anti-TNF and non-anti-TNF treatments.

A study on patients receiving anti-TNF therapy re-
ported high rates of bacterial infections, including 
pneumonia (37%), STI (22%), UTI (9%), and sep-
sis (7%) (23). Krabbe et al. (24) reported that 4.6% 
of patients receiving biological agent treatments 
developed serious infections that required hospi-
talization. A cohort study conducted in Italy eval-
uating these types of serious infections concluded 
that while pneumonia was the most common, old-
er age and previous infections were independent 
risk factors for developing serious infections (25). 
In our study, the rate of bacterial infections was 
quite high (29.8%), a finding consistent with the 
literature. While serious bacterial infections re-
quiring hospitalization were detected in 4.7% of the 
patients (most commonly pneumonia), non-serious 
bacterial infections developed in 25.1%. 
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Major national and international medical asso-
ciations recommend vaccination of autoimmune 
inflammatory rheumatological patients, who are 
at risk, to reduce morbidity and mortality due to 
vaccine-preventable diseases such as influenza 
and Streptococcus pneumoniae (26, 27). Despite these 
recommendations, low vaccination rates in these 
patients have been reported in the literature. A 
study conducted in Mexico found that only 3.3% of 
patients were vaccinated against influenza, while 
17.6% were vaccinated against pneumococcus 
(28). A multinational cohort study evaluating 3920 
patients found that more than half had never re-
ceived a pneumococcal or influenza vaccine, and 
only a third had been appropriately vaccinated (29). 
Similarly, in our study, influenza and pneumococ-
cal vaccination rates were very low, and pneumo-
coccal vaccination was often incomplete, with most 
patients receiving only one of the two recommend-
ed vaccines. The high incidence of pneumonia ob-
served in the study may be attributable to this lack 
of vaccination. 

In a study conducted on patients with inflamma-
tory bowel disease in Türkiye, 56.8% were found to 
have a response to the HBV vaccine, with higher re-
sponse rates observed in patients under the age of 
45 (30). In our study, the HBV vaccine response rate 
was 79%, consistent with the literature, and pa-

tients who responded to the vaccine were statisti-
cally significantly younger than those who did not.

The limitations of our study include the relatively 
small sample size and the inability to account for 
other immunosuppressive therapies (e.g., steroids) 
that may predispose patients to infections.

In conclusion, biological agents, by their mecha-
nisms of action, target key molecules involved in 
the immune response to infectious antigens. There-
fore, it is crucial to assess both the infection risk 
and vaccination status of patients prior to initiating 
biological agent therapy. As demonstrated in our 
study, patients with rheumatologic diseases receiv-
ing various biological therapies are vulnerable not 
only to a single infectious agent but also to multi-
ple viral and bacterial infections during follow-up. 
Accordingly, it is essential to evaluate patients for 
all potential infectious risks before starting immu-
nosuppressive treatment and to consider the risk 
category of the specific biological agent being used. 
Initiating appropriate prophylactic and preventive 
strategies based on both the patient’s risk profile 
and the risk associated with the biological agent is 
a vital component of managing these patients. Fol-
lowing evidence-based society guidelines is essen-
tial to reduce infection risks and ensure effective 
management in these patients.
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