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disease of the gastrointestinal tract that includes 2 specific dis-

eases: ulcerative colitis (UC) and Crohn’s disease.1 Although 

the incidence and prevalence of IBD were formerly lower in 

Asian than in Western countries, the number of Asian patients 

with IBD has increased markedly in recent decades.2,3 Because 

an increasing percentage of patients with IBD are treated with 

immunomodulating agents, including corticosteroids, immu-

nosuppressants, biologics, and small molecules, the risk of in-
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ORIGINAL ARTICLE

INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic inflammatory 
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fectious complications has increased.4,5 Moreover, the number 

of Asian patients treated with immunomodulating agents has 

increased.6,7 Therefore, understanding the differences in the 

diagnosis, prevention, and treatment patterns of IBD-related 

infectious complications is important. Cytomegalovirus (CMV) 

colitis, Clostridium difficile infection (CDI), tuberculosis (TB), 

and chronic viral hepatitis are major infectious complications 

in patients with IBD. 

 International groups of IBD experts have established guide-

lines on the management of infectious diseases in patients 

with IBD, providing valuable advice to clinicians managing in-

fectious complications in these patients.8-11 These guidelines 

recommend assessing CMV colitis in patients with acute se-

vere or steroid-refractory UC using several diagnostic meth-

ods, including tissue staining with hematoxylin and eosin, real-

time polymerase chain reaction (PCR), and immunohisto-

chemistry (IHC). Evaluation of CDI is also required in patients 

with acute severe UC, with the treatment options for CDI vary-

ing slightly among guidelines. Some guidelines recommend 

the use of vancomycin over metronidazole, whereas others 

recommend the use of both antibiotics to treat mild-to-mod-

erate CDI. Guidelines also recommend that patients be screen-

ed for latent TB infection (LTBI) before treatment with anti-tu-

mor necrosis factor-α (anti-TNF-α) agents to prevent the reac-

tivation of LTBI. Patients positive for LTBI should be started on 

chemoprophylaxis for TB before starting anti-TNF-α treatment. 

The prevalence of hepatitis B virus (HBV) infection in patients 

with UC is similar to that in the general population.12 Guide-

lines have suggested that HBV serology should be performed 

before initiating treatment with immunomodulators or bio-

logics. Patients with IBD who test positive for HBV surface an-

tigen (HBsAg) should receive antiviral agents, whereas sero-

negative patients should be vaccinated for HBV.13 Screening 

for TB and HBV is especially important in Asian countries due 

to their high risks of TB and chronic HBV hepatitis.14,15 Indeed, 

guidelines recommend that Asian patients with IBD who re-

quire not only immunosuppressants and/or biologics but also 

corticosteroids undergo screening tests for TB and HBV. 

 To provide an in-depth understanding of IBD management 

in real-world clinical settings in Asian countries, the board of 

the Asian Organization of Crohn’s and Colitis (AOCC) admin-

istered an online questionnaire to physicians.16-18 The survey 

was designed to evaluate differences in the diagnosis and man-

agement of infectious diseases in patients with IBD across these 

countries, thereby establishing optimal management guide-

lines. 

METHODS 

An online questionnaire survey was developed through the 

collaboration of the AOCC, the International Academic Ex-

change Committee, Scientific Committee, and IBD Research 

Group of the Korean Association for the Study of Intestinal 

Diseases. Members of these organizations selected and re-

viewed each question to ensure that it reflected real-world 

clinical settings of Asian patients with IBD. Questionnaires 

were sent via SurveyMonkey to approximately 16,000 poten-

tial respondents, consisting of multinational members of the 

AOCC with available email addresses. The online survey, which 

consisted of 95 items, was available from September 16 to No-

vember 13, 2020. Respondents were asked to enter their base-

line characteristics, including country/region, sex, type of prac-

tice, specialty, and medical experience (a total of 8 items). They 

were also asked to complete questions assessing real-world 

clinical settings related to IBD, including questions related to 

the diagnosis (17 items), treatment (33 items), infection (22 

items), and vaccination (15 items) of patients with IBD; ques-

tions regarding infections are described in detail in the Sup-

plementary Material. Some questions permitted multiple re-

sponses, whereas others permitted single responses. Categori-

cal variables were analyzed using cross-tabulations and the 

chi-square or Fisher exact tests using SPSS version 25.0 statis-

tical software (IBM Corp., Armonk, NY, USA). P-values < 0.05 

were considered statistically significant for the questions that 

permitted single responses.

RESULTS

1. General Information of the Survey Responders
The survey included 384 physicians from multiple countries/

regions, 253 men (65.9%) and 89 women (34.1%), and the sur-

vey response rate was 2.4% and margin of error was 4.9% at 

the 95% confidence level. Most respondents were from Asian 

countries/regions, but several were from other countries/re-

gions, such as Australia, Egypt, and Lebanon. Among the Asian 

countries/regions, the highest numbers of responders were 

from Korea (n = 110, 28.6%), followed by China (n = 99, 25.8%) 

and Japan (n = 93, 24.2%). Smaller numbers of responders were 

from Vietnam (n = 8, 2.1%), Indonesia (n = 7, 1.8%), India (n = 6, 

1.5%), the Philippines (n = 4, 1.0%), whereas 57 (14.8%) from 

other Asian countries. Therefore, this analysis focused on the 

responses of physicians from Korea, China, and Japan. Most 

respondents (n = 335, 87.2%) worked at academic teaching 
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Fig. 1. Management of cytomegalovirus (CMV) infection in patients with inflammatory bowel disease (IBD). (A) The clinical circumstances 
when physicians suspected CMV colitis. (B) The methods for diagnosis of CMV colitis. (C) Differences among physicians from various coun-
tries in their management of CMV colitis. Subtle differences were observed among countries/regions in the preferred antiviral agents used 
to treat CMV infection. H&E, hematoxylin and eosin; Ig, immunoglobulin; IV, intravenous; PO, by mouth.
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hospitals, and more than half were gastroenterologists special-

izing in IBD (n = 211, 55.0%). 

2. CMV Colitis in Patients with IBD
Most respondents considered CMV IHC when punch-out ul-

cerations were discovered on endoscopy (n = 224, 58.3%), as 

well as when glucocorticoid resistance was suspected in pa-

tients with IBD (n = 187, 48.7%) (Fig. 1A). Most physicians who 

suspected CMV colitis in patients with IBD confirmed the di-

agnosis by IHC of endoscopic biopsy samples (n = 310, 80.7%), 

followed by hematoxylin and eosin staining or measurement of 

CMV DNA level in endoscopic biopsy samples (Fig. 1B). Tissue-

based tests were preferred over blood-based assays, such as 

blood CMV immunoglobulin M, immunoglobulin G, antigen-

emia assay, and CMV DNA tests. Most responders treat ed CMV 

colitis by intravenous injection of ganciclovir (n = 331, 86.2%) 

(Fig. 1C). Although some physicians from China and other 

countries/regions treated CMV colitis with foscarnet sodium, 
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none of the physicians from Korea or Japan chose this agent. 

More than half of the respondents did not consult infection 

specialists before prescribing antiviral agents (n = 232, 60.4%). 

3. CDI in Patients with IBD
Most physicians recommended CDI tests in patients with ac-

tive IBD (n = 278, 72.4%), as well as in patients unresponsive to 

corticosteroid treatment (n = 194, 50.52%) (Fig. 2A). In diag-

nosing CDI, the stool C. difficile toxin A/B assay was the most 

frequently performed test, regardless of the country/region 

(n = 349, 90.9%), followed by stool C. difficile culture (n = 184, 

48.0%) (Fig. 2B). Approximately 52.8% of the respondents pre-

ferred vancomycin to metronidazole in the treatment of CDI 

(n = 199) (Fig. 2C). More than two-thirds of the Korean physi-

cians prescribed vancomycin (n = 70, 63.6%), whereas more 

than two-thirds of the Japanese physicians preferred metroni-

dazole (n = 62, 66.7%). One hundred and fifty-nine respondents 

(41.0%) considered omitting immunomodulators in the treat-

ment with CDI. More than half the respondents did not con-

sider fecal microbiota transplantation (FMT) for refractory 

CDI (n = 233, 60.7%), with these percentages differing among 

countries/regions. 

4. TB in Patients with IBD
More than 98% of the respondents considered TB screening 

in patients with IBD at the time of diagnosis and when consid-

Fig. 2. Diagnosis and treatment of Clostridium difficile infection (CDI) in patients with inflammatory bowel disease (IBD). (A) Rates of 
evaluation by Asian physicians of CDI in patients with IBD. Most physicians reported assessing CDI in all patients with active stage IBD. 
(B) Rates of diagnostic assays for CDI showing that the stool C. difficile toxin A/B test was the most widely used. (C) Rates of agents used 
in various Asian countries to treat CDI in IBD patients. Physicians from Korea and China preferred vancomycin is preferred over metroni-
dazole, whereas physicians from Japan preferred metronidazole. PCR, polymerase chain reaction; GDH, glutamate dehydrogenase.
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ering the use of biologics, small molecules, or immunomodu-

lators, whereas only 4 (1.0%) did not include TB screening 

(Fig. 3A). Of the respondents who screened their patients for 

TB, 335 (92.5%) preferred interferon-γ release assays, followed 

by chest radiography (n = 333, 86.7%) (Fig. 3B). The choice of 

anti-TB regimen for LTBI also differed among the countries/

regions (Fig. 3C). Physicians from Korea (n = 88, 80.0%) and 

China (n = 46, 46.5%) generally treated LTBI with a 3-month 

combination of isoniazid and rifampin, whereas those from 

Japan generally preferred isoniazid alone for 9 months (n = 71, 

76.3%). A few physicians chose 4 months of rifampin or 12 dos-

es of isoniazid and rifapentine. Upon diagnosis of active TB in 

patients with IBD, 81.0% of the respondents discontinued bio-

logics or small molecules, regardless of the country/region. Of 

the respondents, 34.6% (n = 133) restarted biologics after the 

end of anti-TB therapy, whereas 26.8% (n = 103) restarted bio-

logics 3 months after the initiation of anti-TB therapy.

5. Chronic Viral Hepatitis in Patients with IBD
More than 70% of the respondents always screened for HBV 

in patients with IBD (n = 273, 71.1%), whereas only 15 respon-

dents (3.9%) never or rarely screened these patients (Fig. 4A). 

Most respondents utilized HBsAg tests as routine HBV screen-

ing before IBD treatment (n = 373, 97.1%), followed by HBV core 

antibody (n = 304, 79.2%) and HBV surface antibody (n = 292, 

76.0%) tests. More than half of the respondents always under-

went additional HBV tests, such as hepatitis B e antigen, hepa-

titis B e antibody, and HBV DNA tests (Fig 4B). Respondents 

from different countries/regions differed significantly in choos-

ing to vaccinate HBsAg-negative patients (P < 0.001) (Fig 4C). 

Specifically, physicians from Korea (n = 89, 80.9%) and China 

(n = 48, 48.5%) considered HBV vaccination in HBsAg-nega-

tive patients with IBD. By contrast, physicians from Japan (n = 53, 

57.0%) did not highly recommend HBV vaccination to HBsAg-

negative patients. Most respondents agreed that antiviral treat-

ment should be administered to IBD patients positive for HB-

sAg before initiating treatment with biologics (n = 321, 83.6%) 

or immunosuppressive agents (n = 276, 71.9%) (Fig. 4D and 

E). In addition, about two-thirds of respondents considered 

hepatitis C virus treatment for hepatitis C virus antibody-posi-

Fig. 3. Diagnosis and treatment of tuberculosis (TB) in patients with inflammatory bowel disease (IBD). (A) Rates of evaluation by Asian 
physicians of active or latent TB in patients with IBD. Most physicians reported assessing TB before initiating treatment with biologics or 
small molecules. (B) Methods preferred by Asian physicians for the assessment of latent TB infection (LTBI). Interferon-γ release assay was 
the most preferred method, followed by chest radiography. (C) Regimens preferred by Asian physicians for the treatment of LTBI showed 
that the combination of isoniazid and rifampin for 3 months was the most frequently used regimen. IGRA, interferon-γ release assay; PPD, 
purified protein derivative.
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Fig. 4. Management of chronic hepatitis B (CHB) and prevention of hepatitis B virus (HBV) reactivation in patients with inflammatory bowel 
disease (IBD). (A) Rates of HBV screening by Asian physicians of patients with IBD. (B) CHB diagnostic tests in patients positive for HBV 
core antibody. (C) Differences among physicians from various countries in their management of HBV surface antigen (HBsAg)-negative 
patients. Unlike Japanese physicians, Korean and Chinese physicians tended to vaccinate IBD patients for HBV. (D) Rates of antiviral treat-
ment before initiation of biologics in patients with positive HBsAg. (E) Rates of antiviral treatment before initiation of immunosuppres-
sants in patients with positive HBsAg.
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tive patients in the active stage of IBD (n = 260, 67.7%). 

DISCUSSION

The present study surveyed real-world clinical practices ad-

opted by Asian physicians when managing infections in pa-

tients with IBD. Because the prevalence rate of each infectious 

disease differs in Asian and Western countries, the rates of in-

fectious complications also differ in these countries. Screen-

ing for LTBI and HBV infection is important in Asian countries 

where these infections are endemic.19-21 By contrast, Western 

physicians screen IBD patients for human immunodeficiency 

virus (HIV) infection, as its prevalence is high and HIV trans-

mission is a major public health issue in Western countries.22 

The present survey found that, despite the general similarities 

across Asian countries/regions in the diagnosis, prevention, 

and treatment of infectious diseases, several factors differed.

 Asian physicians suspected CMV colitis in patients with 

punch-out ulcerations on endoscopic examination or gluco-

corticoid resistance. The diagnosis of CMV colitis in most Asian 

patients is based on the confirmation of CMV infection by IHC 

of endoscopically biopsied specimens. Although ganciclovir is 
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the most widely used antiviral agent for CMV colitis, regard-

less of country/region, this agent requires intravenous admin-

istration, making it unsuitable for outpatient treatment. Val-

ganciclovir, an orally administrated ganciclovir prodrug, is re-

garded as an alternative to ganciclovir for CMV colitis.23 Oral 

valganciclovir is also less costly than ganciclovir. Chinese guide-

lines recommend foscarnet as well as ganciclovir as a treatment 

for CMV colitis,24 with more physicians from China prescrib-

ing foscarnet than physicians from other countries. 

 Although the symptoms of CDI and IBD flares, such as fe-

ver, abdominal pain, diarrhea, and hematochezia, are similar, 

their treatments differ markedly.25 Because the risk of CDI is 

greater in patients with than without IBD,26 combined CDI 

should be considered in patients with IBD. Although Asian 

guidelines recommend tests for CDI for IBD patients who are 

unresponsive to glucocorticoid therapy,24,27 all active-stage 

IBD patients in real-world clinical settings are suspected of 

having combined CDI. Nucleotide PCR assays are more accu-

rate and faster than other tests for CDI but are too sensitive, 

with a risk of overdiagnosis.28,29 Asian guidelines recommend 

that CDI be diagnosed based on the result of stool C. difficile 

toxin A/B assays,24,27 with most Asian physicians in the current 

survey using these assays to diagnose CDI. Although survey 

participants did not prefer the glutamate dehydrogenase anti-

gen assay for detecting CDI in patients with IBD, the glutamate 

dehydrogenase antigen assay is recommended for initial screen-

ing.30 

 A prospective randomized trial showed that the efficacies 

of vancomycin and metronidazole were similar in patients 

with mild CDI, whereas vancomycin was superior to metroni-

dazole in patients with severe CDI.31 Metronidazole, however, 

can also be prescribed for the treatment of mild CDI in patients 

with IBD. In the present survey, Korean and Chinese physi-

cians preferred vancomycin, whereas Japanese physicians 

preferred metronidazole. By contrast, another study of CDI 

treatment in Japan found that vancomycin was prescribed 

more frequently than metronidazole.32 Although FMT is safe 

and effective for recurrent or refractory CDI in patients with 

IBD,33,34 the present questionnaire did not include items re-

garding FMT.

 The prevalence of LTBI is approximately twice as high in 

Asian as in Western countries.35 The prevalence of LTBI in Ko-

rea decreased to less than 50% in the 1990s as the number of 

active TB cases declined., whereas the prevalence of TB in Chi-

na remains high despite national efforts to control it.36,37 Based 

on regional differences in LTBI risk, the current survey revealed 

that Asian physicians are involved in early screening, preven-

tion, and prophylaxis of TB. Distinguishing intestinal TB from 

CD is challenging, with delays in anti-TB treatment having se-

rious consequences in some patients.38 In addition, the risks of 

active TB and reactivation of LTBI were higher in patients with 

IBD who were treated with immunomodulators and biologics, 

especially anti-TNF-α therapy.39,40 All potential patients treated 

with immunomodulators and biologics should be screened 

for LTBI,41 and most Asian physicians who participated in this 

survey reported performing TB screening before the initiation 

of biologics or small molecules. Korean guidelines recommend 

a 6- or 9-month course of isoniazid, a 3-month course of isoni-

azid and rifampin, or a 3-month course of isoniazid and rifa-

pentine for LTBI,42 whereas Chinese guidelines recommend 

only 3-month regimens.24 Adherence to 3-month regimens is 

high owing to the relatively short treatment period, whereas 

the single-drug regimens can reduce potential drug-drug in-

teractions and complications. Participants from Korea and 

China in the present survey preferred the 3-month course of 

isoniazid and rifampin for latent TB, whereas participants from 

Japan preferred the 9-month course of isoniazid. The results of 

this survey reflect the prevalence rates of TB in each country. 

High treatment adherence is important in countries with a high 

TB risk, whereas drug complications are important in coun-

tries with a low TB risk. 

 HBV is highly endemic in most Asian countries, with a prev-

alence of over 8%, but is less prevalent in Western countries, 

with rates below 2%.43 Asian physicians, regardless of country/

region, agreed with the importance of screening for HBV in 

patients with IBD and prescribed antiviral agents to patients 

positive for HBsAg. However, the importance of vaccinating, 

HBsAg-negative patients differed among respondents across 

Asian countries/regions. Most physicians from Korea and Chi-

na regarded vaccinating HBsAg-negative patients as impor-

tant, whereas those from Japan did not, in agreement with re-

sults showing that the prevalence rates of HBV infection and 

chronic HBV hepatitis were higher in Korea and China than in 

Japan.44 Korean guidelines recommend HBV vaccination for 

HBV-seronegative patients with IBD, regardless of the severity 

of immunodeficiency. By contrast, HBV vaccination is uncom-

mon in Japan. Japan implemented selective HBV vaccination 

only for infants born to mothers who were HBV carriers and 

started routine HBV vaccination of infants in 2016.45,46 Japa-

nese guidelines recommend HBV vaccination in patients with 

IBD receiving immunosuppressive therapy because substan-

tial numbers of unvaccinated individuals are at risk of sexually 
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transmitted HBV.47 

 This study had several advantages, including its analysis of 

real-world clinical settings related to infectious diseases in 

Asian patients with IBD. This online questionnaire survey re-

cruited a large number of Asian physicians, more than half of 

whom were gastroenterologists specializing in IBD, suggesting 

that the survey findings reflect real-world clinical settings in 

these Asian countries/regions. Moreover, in contrast to a pre-

vious study based on questionnaires administered to IBD in-

vestigators,48 the present study included a large number of 

Asian physicians from various countries. This present finding 

may also offer insights into the management of infectious com-

plications in Asian patients with IBD that are distinct from those 

observed in Western patients with IBD.49,50 Asian IBD special-

ists have focused on screening, diagnosis, and treatment of TB 

and HBV infection because these diseases are highly endemic 

in Asian but not in Western countries.

 In conclusion, the present study revealed that the preven-

tion, diagnosis, and treatment of infectious complications in 

patients with IBD are similar in Asian countries. However, some 

differences were observed that might reflect the differences in 

real-world clinical settings in each country. The results of this 

questionnaire survey conducted by the AOCC may enhance 

understanding regarding the management of IBD in Asian 

countries/regions and may aid in the development of realistic 

guidelines for managing infectious complications in Asian pa-

tients with IBD. 
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