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INTRODUCTION

Elmas Biberci Keskin?

ABSTRACT

Objective: Biologic agents can provide effective control of disease activity in patients with
chronic inflammatory disease (CID), however, they are associated with an increased risk of
serious infection. The aim of this study was to investigate the risk and distribution of serious
infection, the rate of vaccination, and the screening tests recommended in patients treated
with biologic agents.

Methods: Patients with CID who were given biologic agent therapy were retrospectively
evaluated. Hepatitis and tuberculosis (TB) screening tests, the vaccinations administered, risk
factors for and the rate of serious infection were reviewed.

Results: Of the 320 patients included in the study, 58% were male and the mean age was
44.5 years (£12.2 years). The biologic agent used was infliximab in 108 patients (33.8%),
adalimumab in 115 (35.9%), etanercept in 61 (19.1%), ustekinumab in 19 (5.9%), certolizum-
ab in 9 (2.8%), golimumab in 5 (1.6%), and secukinumab in 3 (0.9%). The hepatitis B, pneu-
mococcal, influenza, and hepatitis A vaccination rate in patients with CID was 82.9%, 12.5%,
I1.6%, and 4%, respectively. The tuberculin skin test was preferred for 33.4% of the patients
for TB screening, while the QuantiFERON-TB Gold test (Qiagen NV, Hilden, Germany) was
used in 79%. A total of 25 (7.8%) cases of serious infection occurred, and the most common
sites were the respiratory tract (28%) and the urinary tract (28%). Binary logistic regression
analysis showed that the risk of infection was significantly higher in patients who had chronic
obstructive pulmonary disease (COPD) and those who used azathioprine.

Conclusion: The most common sites of infection were the respiratory tract and the uri-
nary tract, and the risk of infection was significantly higher in patients who had COPD and
those who used azathioprine. The rate of vaccination was lower than has been recommend-
ed. Awareness of hepatitis B and TB reactivation risk in patients treated with biologic agents
was greater than awareness of the risk of other infections.

they have strong immunosuppressive effects that can lead
to serious complications.

The development of biologic agents has changed the man-
agement of many chronic inflammatory diseases (CIDs),
including rheumatoid arthritis (RA), ankylosing spondy-
litis (AS), and psoriasis.!'! Biological treatment is often
necessary in mild and severe cases of CID to control
symptoms, achieve clinical remission, and prevent long-
term complications. Infliximab is a chimeric monoclonal
antibody against tumor necrosis factor alpha (TNF-a).
Adalimumab and golimumab are fully human monoclo-
nal antibodies against TNF-o. Etanercept is a recombi-
nant TNF-a receptor fusion protein. Ustekinumab and
secukinumab are drugs that indirectly inhibit TNF-a by
blocking interleukin (IL)-12 and IL-17.B34 While these bi-
ologic agents provide effective control of disease activity,

Increased use of biologic agents to treat CID has been
associated with an increase in the number of infections in
recent years. Studies comparing patients who received an-
ti-TNF-a treatment with healthy controls have indicated
that the incidence of tuberculosis (TB) was approximate-
ly 14 times higher in the patient group.®”"! Pneumococcal
pneumonia, influenza, and acute viral hepatitis infections
have also been seen at higher rates in these patients.’] A
meta-analysis showed that patients receiving anti-TNF-a.
had double the risk of developing opportunistic infections.
I Published guidelines recommend performing screening
tests for TB and viral hepatitis A and B, as well as influen-
za, pneumococcal disease, and hepatitis A and B vaccines
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for all CID patients receiving biologic agents or expected
to begin treatment with a biologic agent.['™'Z Yet, despite
these recommendations, the estimated vaccination rate is
low among this patient group.®'3] The primary reason is
that patients and doctors are not sufficiently aware of the
importance of vaccination before initiating the use of bio-
logic agents.l'*'® At present, the data on vaccination status
and the rate and risk of serious infection in patients using
biologic agents are scarce in Turkey.

The aim of this study was to investigate the administration
of screening tests and the rate of vaccination as recom-
mended for patients who will be treated with a biologic
agent. The risk, rate, and distribution of serious infection
in these patients was also investigated.

MATERIALS AND METHODS

This study was conducted at the Bezmialem Foundation
University School of Medicine Hospital in Istanbul, Tur-
key, and was approved by the Noninvasive Research Eth-
ics Committee of the university on January 7, 2020 (no:
01/10). Patients who were in outpatient follow-up with a
diagnosis of CID and using a biologic agent between June
2018 and July 2019 were consecutively included in the
study. The patients enrolled had a diagnosis of inflammato-
ry bowel disease (IBD) (ulcerative colitis [UC] or Crohn’s
disease [CD]), rheumatologic diseases (RD) (RA or AS),
or psoriasis.

Patients with a diagnosis of CID who were aged >18 years
who were using a biologic agent for at least 6 months
were enrolled in the study. The exclusion criteria were
age of <I8 years or insufficient data. The relevant guide-
lines were used to evaluate use of TB and viral hepatitis
screening tests as well as vaccination rates in this retro-
spective, cross-sectional study.l'*'l The hepatitis A anti-
body (HAADb), hepatitis B surface antigen (HBsAg), hep-
atitis B surface antibody (HBsAb), and hepatitis B core
antibody (HBcAb) screening tests are recommended. The
pneumococcal disease, influenza, and hepatitis A and B
(non-immune individuals) vaccines are recommended. Ac-
cording to the guideline recommendations, TB prophylaxis
should be initiated in patients who will be treated with a
biologic agent if any of the following conditions are pres-
ent: tuberculin skin test (TST) diameter 25 mm, positive
QuantiFERON-TB Gold test (Qiagen NV, Hilden, Germa-
ny) result, or findings showing latent TB on a chest X-ray
(calcified granulomas, pleural scar, apical densities, and/or
hilar lymphadenopathy).

The risk factors for serious infection (and TB cases) as well
as the frequency and distribution were also analyzed. Any
infection that was life-threatening, required hospitaliza-
tion, was treated with intravenous antibiotics, or caused
significant morbidity, was considered a serious infection.

The data collected for analysis were age; sex; smoking his-
tory; comorbidities; type of CID; type of biologic agent
and dates of use; additional immunosuppressive drug use;
hepatitis A, hepatitis B, pneumococcus, and influenza vac-

cination history and vaccination dates; viral hepatitis A and
B screening tests; TB screening tests (chest X-ray, TST
and/or QuantiFERON-TB test); and diagnosis and history
of any serious infection.

Distribution of the data was analyzed using the Shap-
iro-Wilk test. A t-test was used in the comparison of 2
independent groups with normal distribution. The Fish-
er exact test, Pearson chi-squared, and the Fisher-Free-
man-Halton tests were used to compare categorical data.
The independent variables that were thought to have an
effect on a dichotomous dependent variable were evaluat-
ed with backward logistic regression analysis. Descriptive
statistics of the data were provided as frequency (percent-
age), median (interquartile range), and mean (xSD). All of
the statistical tests were analyzed and reported using IBM
SPSS Statistics for Windows, Version 22.0 software (IBM
Corp., Armonk, NY, USA) at a level of @=0.05 and a con-
fidence level of 95%.

RESULTS

A total of 320 patients with CID who were using a biolog-
ic agent were included in the study. In the group, 58% of
the patients were male and the mean age was 44.5 years
(£12.2 years). There were |51 cases of psoriasis (47.2%),
77 cases of CD (24.1%), 38 cases of UC (I1.8%), 48 cas-
es of AS (15%), and 6 cases of RA (1.9%). Twenty-two
patients (6.9%) had diabetes mellitus, 6 patients (1.3%)
had chronic obstructive pulmonary disease (COPD) and
6 patients had other comorbidities (Behget’s disease,
chronic renal failure, HIV infection, congestive heart fail-
ure). There were 121 patients (37.8%) who smoked. The
biological agent used by the patients was infliximab in 108
cases (33.8%), adalimumab in |15 (35.9%), etanercept in
61 (19.1%), ustekinumab in 19 (5.9%), certolizumab in
9 (2.8%), golimumab in 5 (1.6%), and secukinumab in 3
(0.9%). The mean duration of biologic agent use was 1420
days (£1015 days).

The rate of vaccination and TB screening is shown in Table
I. Hepatitis B screening tests were performed in 100% of
the patients and prophylactic antiviral treatment was ini-
tiated in 6 HBsAg positive patients. A hepatitis B vaccine
was administered to 190 (82.9%) of 229 patients who had
negative HBsAg and HBsAb results. There was no statis-
tically significant difference in the percentage of patients
receiving a hepatitis B vaccine between the IBD, RD, and
psoriasis groups (p=0.166). An HAADb test was performed
in only 4% of the patients (n=13) and a hepatitis A vaccine
was not administered to any patient. The pneumococ-
cal and influenza vaccination rate was 12.5% and 11.6%,
respectively. The pneumococcal vaccination percentage
was significantly higher in the IBD group compared with
the RD and psoriasis groups (22.8%, 16.7%, and 3.3%, re-
spectively, 18.8%; p<0.0001). The percentage of influenza
vaccination was significantly higher in the IBD group com-
pared with the RD and psoriasis groups (21.9%, 13% and
3.3% respectively, 18.8%; p<0.0001).
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Table I. The rate of vaccination and tuberculosis screening test in patients with chronic inflammatory disease and using a
biologic agent
Patients (n=320) IBD (n=112) RD (n=57) PD (n=151) p
Vaccine, n (%)
Influenza 37 (11.6) 25 (21.9) 7 (13) 5(3.3) <0.0001
Pneumococcus 40 (12.5) 26 (22.8) 9 (16.7) 5(3.3) <0.0001
Hepatitis B* 190 (82.9) 60 (66.6) 35 (100) 95 (91.3) NA
Tuberculosis screening, n (%)
TST 107 (33.4) 38 (33.3) 42 (77.8) 26 (17.2) <0.0001
QuantiFERON-TB 252 (79) 92 (80.7) 19 (35.2) 141 (93.4) <0.0001
Chest X-ray 320 (100) 112 (100) 57 (100) I51 (100) NA

*In patients with negative hepatitis B surface antigen or hepatitis B surface antibody findings.

IBD: Inflammatory bowel disease; NA: Not applicable; PD: Psoriasis disease; RD: Rheumatologic disease; TST: Tuberculin skin test.

A TST and/or a QuantiFERON-TB test and a chest X-ray
were performed in 100% of the patients to screen for TB.
A TST was used in 33.4% of the patients and a QuantiFER-
ON-TB test was administered in 79%. In some cases, the
TST and QuantiFERON-TB test were co-administered. In
the study group, |54 patients (48.1%) who had a positive
TST and/or QuantiFERON-TB test result received isonia-
zid prophylaxis (Table 1).

A total of 25 cases (7.8%) of serious infection were re-
corded. The distribution of infections is shown in Table
2. The most common sites of infection were the respira-
tory tract (28%) (especially bacterial pneumonia) and the
urinary tract (28%). Cytomegalovirus infection (20%), cel-
lulitis (10%), intra-abdominal infection (10%), and herpes
zoster infection (10%) were also observed.

The variables analyzed as potential risk factors for the
development of infection in the study group and the re-
sults of univariate analysis are presented in Table 3. The
rate of a comorbidity of COPD (p=0.002), infliximab use
(p=0.007), diagnosis of IBD (p=0.002), or azathioprine use
as an additional immunosuppressive (p=0.002) was sig-
nificantly higher in the infection group. Independent risk
factors, such as age, gender, type of biologic agent and du-
ration of use, type of CID, presence of comorbidities, and
use of other immunosuppressive drugs were included in
the binary logistic regression model for the development

Table 2. Classification and frequency of infection

Type of infection n (% of infection/% of total)

25 (100/7.8)

Respiratory infection 7 (28/2.2)
Bacterial pneumonia 5 (20/1.6)
Tuberculosis 2 (10/0.6)

Cellulitis 2 (10/0.6)

Urinary 7 (28/2.2)

Intra-abdominal 2 (10/0.6)

Cytomegalovirus 5 (20/1.6)

Zona 2 (10/0.6)

of infection. Binary logistic regression analysis revealed
that the risk of infection was significantly higher in patients
who had COPD and those who used azathioprine (Table
4).

DISCUSSION

The hepatitis B, pneumococcal, influenza, and hepatitis A
vaccination rate for patients with CID and using a biologic
agent was determined to be 82.9%, 12.5%, 11.6%, and 4%,
respectively. Variable immunization rates have been report-
ed in previous studies, but most of the data have indicated
low vaccinations rates consistent with our results.'¢!7]
Melmed et al.l¥l reported the vaccination rate for tetanus,
influenza, and pneumococcal disease to be 45%, 28%, and
9%, respectively. Another study found higher rates (Tdap:
67%, influenza: 44%, and pneumococcus: 24%), however,
they were still lower than optimal.l'® Among the recom-
mended vaccines, influenza, hepatitis B, and pneumococ-
cus vaccines were requested for 55.4%, 16.1%, and 19.6%
of the patients, respectively, in a recent study published by
Al-Omar et al.l'! These findings emphasize the need to
raise awareness of both patients and doctors about vacci-
nations for patients using biologic agents.

In the current study, hepatitis B screening tests were per-
formed for all of the patients and the vaccination rate was
higher than that of all of the other vaccinations. A hepa-
titis A screening test was performed for only 4% of pa-
tients and no hepatitis A vaccination was administered in
the present study group. Similar results were obtained in a
recent study.l'® This suggests that awareness of the risk of
hepatitis B reactivation in patients with immune deficiency
is high; however, awareness of fulminant hepatitis A infec-
tion in immunosuppressed patients remains very low. Karr
et al.l? demonstrated the benefits of using a structured
order panel to facilitate the request of the appropriate
vaccinations. This approach may help to improve vaccina-
tion rates for CID patients.

A TST and/or QuantiFERON-TB test and a chest X-ray
were performed for all of the study patients. Similarly, a
previous study conducted in Turkey that analyzed patients
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Table 3. Patient characteristics by group
Variable Total (n=320) Infection (n=25) No infection (n=295) P
n (%) n (%) n (%)
Gender, male 186 (58.1) 10 (40) 176 (59.7) 0.056
Age, years (meantSD) 44.5 (£12.2) 45.6 (£10.9) 44.4 (x£12.3) 0.660
Duration of biologic agent use (days) (mean+SD) 1420 (x1015) 1547 (£1039) 1409 (x1014) 0.453
Smoker 121 (37.8) 9 (36) 112 (38) 0.846
Comorbidities
DM 22 (6.9) 3 (12) 19 (6.4) 0.397
COPD 4 (1.3) 3 (12) 1 (0.3) 0.002
Othera 6 (1.9) 0 (0) 6 (2) NA
Type of biologic agent
Infliximab 108 (33.8) 15 (60) 93 (31.5) 0.007
Adalimumab 115 (35.9) 8 (32) 107 (36.3) 0.828
Etanercept 6l (19.1) I (4) 60 (20) 0.059
Ustekinumab 19 (5.9) 1 (4) 18 (6.1) |
Certolizumab 9 (2.8) 0 (0) 9@3.1) NA
Golimumab 5(1.6) 0 (0) 5(1.7) NA
Secukinumab 3(0.9) 0 (0) 5(1.7) NA
CID
IBD 112 (35) 16 (64) 96 (32.5) 0.002
Rheumatologic disease 57 (17.8) 2 (8) 55 (18.6) 0.276
Psoriasis 151 (42.7) 7 (28) 144 (49) 0.044
Immunosuppressive drugs
Steroids 18 (5.6) 2 (8) 16 (5.4) 0.641
Sulfasalazine 43 (13.4) 7 (28) 36 (16.2) 0.059
Azathioprine 45 (14) 10 (40) 35(11.9) 0.001
Methotrexate 17 (5.3) 2 (8) 15 (5) 0.632

a: Behget’s disease, chronic renal failure, HIV infection, congestive heart failure. CID: Chronic inflammatory disease; COPD: Chronic obstructive pulmonary

disease; DM: Diabetes mellitus; IBH: Inflammatory bowel disease; NA: Not applicable.

Table 4. Logistic regression analysis of factors affecting
development of infection

Variables B SE OR p

Azathioprine use 1.505 0.520 4.503 0.004

Presence of COPD 2.755 1.260 15723  0.029

"A p value of <0.001 was considered significant.
B: Regression coefficient; COPD: Chronic obstructive pulmonary disease;
OR: Odds ratio; SE: Standard error.

with psoriasis noted that TB screening tests were per-
formed for the majority of the patients.’! These results
indicate that awareness of the TB reactivation risk is high
for patients receiving biologic agents.

In our study, a TST was used in 33.4% of the patients
and a QuantiFERON-TB Gold test was preferred as a TB
screening test in 79%. Other research has reported differ-
ent rates. Ergun et al.’! found that a TST was performed
in 80.8% of the patients and a QuantiFERON-TB test was
performed in 16.8%. The TST is a widely available and in-
expensive test. Although the specificity of a TST is high
in non-vaccinated populations (97%), it is low and highly
heterogeneous in bacillus Calmette-Guérin (BCG)-vacci-

nated populations.?"?? Interferon-based tests are more
appropriate to identify patients with latent TB who should
be given prophylactic treatment because they eliminate
cross-reactivity with BCG and non-TB mycobacteria. In-
terferon-based tests have replaced the use of a TST they
better differentiate latent TB from vaccine reactivity.?!

In the current study, 25 cases (7.8%) of serious infection
were associated with biologic agent treatment. The most
common sites of infection were the respiratory tract
(28%) and the urinary tract (28%). In recent studies, the
most frequent serious infection in users of biologic agents
was found to be a respiratory infection, which is consis-
tent with our findings.**®! In another study, the rate of
infection in patients receiving anti-TNF-o. was 6%, and the
most common site was the intra-abdominal region.*! TB
was the second most common infection in that study.

Among our patients, 2 developed a TB infection (2/320,
0.6%). One developed TB at the sixth month of biolog-
ic agent treatment, while the other developed TB in the
third year. Ergun et al.! studied patients who were receiv-
ing anti-TNF-o, and found that the TB reactivation rate
was |.08%, which is consistent with our results. The role
of TNF-a in the immune response against Mycobacterium
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tuberculosis is unclear. However, in vitro studies have sug-
gested that TNF-a plays an important role in granuloma
formation, which limits TB bacillus proliferation.”””] The
use of anti-TNF-o agents can lead to the dissolution of
granulomas, the release of live mycobacteria, and the reac-
tivation of the disease. This may explain the high incidence
of TB seen in patients using anti TNF-a agents.

Binary logistic regression analysis revealed that the risk of
infection was significantly higher in patients with COPD
and in patients who were using azathioprine in our study.
Several studies have reported that comorbidities of chron-
ic lung disease are predictive of serious infection.>? In a
study conducted with RA patients, logistic regression mod-
els indicated that the patients who experienced a serious
infection were significantly more likely to have COPD and
to have initiated biologic agent treatment before 2010.4
Various meta-analyses have compared the risk of serious
infection with several biologic agents. It was concluded
that some biologic agents may cause an increased risk of
serious infection more than others.?>3% However, other
studies have not found a significant relationship between
biologic treatments and the risk of serious infection.l'32
We agree with the idea that the risk of serious infection
depends on various factors, including demographic charac-
teristics, comorbidities, use of other immunosuppressive
drugs, and other patient-specific risk factors, in addition
to the use of biologic agents.?!

Limitations of this research include the relatively small
study group drawn from a single center. Multicenter stud-
ies with more patients are needed to obtain more precise
results. In addition, this study was conducted retrospec-
tively. The absence of a control group of patients who
did not use a biologic agent is another limitation of our
study.

CONCLUSION

The rate of immunization for CID patients using a biologic
agent was lower than recommended. Hepatitis B and TB
screening tests were performed for all of the patients, and
the hepatitis B vaccination rate was the highest. We con-
cluded that awareness of the risk of hepatitis B and TB re-
activation in patients receiving a biologic agent was greater
than that of other infections. The most common sites of
infection were the respiratory tract and the urinary tract,
and the risk of infection was significantly higher in patients
who had COPD and who used azathioprine. These results
may provide valuable information for doctors who moni-
tor patients using a biologic agent and raise awareness of
the importance of timely vaccination of these patients and
monitoring for serious infection. Structured reminders for
vaccinations and education for both patients and physi-
cians may prove beneficial in improving immunization rates
among these patients.
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Biyolojik Ajan Kullanan Kronik Enflamatuar Hastaliligr Olan Hastalarda
Asilama Oranlannin ve Enfeksiyon Riskinin Degerlendirilmesi

Amag: Biyolojik ajanlar, kronik enflamatuvar hastaligi (KEH) olan hastalarda hastalik aktivitesinin etkili kontroliinii saglar. Bununla birlikte,
ciddi enfeksiyon riski artigi ile iliskilidirler. Bu galismanin amaci, biyolojik ajan kullanan hastalarda ciddi enfeksiyonlarin dagilimi ve riskini, bu
hastalardaki 6nerilen tarama testleri ve agilama oranlarini aragtirmaktir.

Gereg ve Yontem: Biyolojik ajan alan KEH’li hastalari geriye doniik olarak degerlendirdik; hepatit ve tiiberkiiloz (TB) tarama testlerini ve
6nerilen agilari, ciddi enfeksiyon oranlarini ve risk faktorlerini gézden gegirdik.

Bulgular: Calismaya dahil edilen 320 hastanin %58’i erkek ve ortalama yas 44.5 (+12.2) idi. Hastalarin kullandig biyolojik ajanlarin dagilimi;
Infliksimab 108 (%33.8), Adalimumab 115 (%35.9), Etanercept 61 (%19.1), Ustekinumab 19 (%5.9), Sertolizumab 9 (%2.8), Golimumab 5
(%1.6) ve Sekukinumab 3 (%0.9). KEH’li hastalarda hepatit B, pnémokok, influenza ve hepatit A agilama oranlari sirasiyla %82.9, %12.5, %1 1.6
ve %4 bulundu. TB tarama testi olarak hastalarin %33.4’linde tiiberkiiloz cilt testi, %79’unda QuantiFERON-TB Gold testi tercih edildi.
Toplam 25 (%7.8) ciddi enfeksiyon olgusu meydana geldi ve en sik goriilen enfeksiyon bolgesi solunum yolu (%28) ve idrar yolu (%28) olarak
bulundu. ikili lojistik regresyon analizi, kronik obstriiktif akciger hastaligi (KOAH) olan ve azatiyoprin kullanan hastalarda enfeksiyon riskinin
anlamli derecede daha yiiksek oldugunu gosterdi.

Sonug: En sik goriilen enfeksiyon bolgeleri solunum yolu ve idrar yolu idi ve KOAH olan ve azatiyoprin kullanan hastalarda enfeksiyon riski
anlamli derecede yiiksekti. KEH hastalari igin agilama oranlari 6nerilenden dsiiktii. Biyolojik ajan kullanan hastalarda hepatit B ve TB reakti-
vasyon riski farkindaligi, diger enfeksiyonlara gére daha yiiksek oldugu sonucuna varildi.

Anahtar Sozciikler: Asilama; biyolojik tedavi; enfeksiyon; timor nekroz faktori.
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