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30 Introduction

31 SARS-CoV-2 is a single-stranded, RNA coronavirus, which is a predominantly respiratory 

32 pathogen that causes severe respiratory distress syndrome, pneumonia, and pulmonary 

33 embolism with high morbidity and mortality rates [1]. 

34 Since its one and half a year outbreak declared by the World Health Organization on 11th March 

35 2020, [2] there has still been no effective control for the COVID-19 pandemic. Inflammatory 

36 bowel disease (IBD; ulcerative colitis [UC], and Crohn’s disease [CD]) potentially elevates the 

37 risk of viral infections, independently from age; moreover, disease activity and medical 

38 treatment(s) can increase the risk as well. IBD patients under 35 years of age are 5 times as 

39 likely to have experienced a severe viral infection requiring hospitalization as the background 

40 population, whereas the presence of IBD alone increases the risk 3 times [3]. 

41 Based on the nationwide, multicenter study of Derikx LAAP et al. conducted in Netherlands 

42 and published in October 2020, only 0.29% of the IBD population was diagnosed with COVID-

43 19. This finding is apparently in contrast with the expected results. However, 20% of the IBD 

44 population had a severe course of the disease, and 13% of them passed away. Except for one 

45 patient, all of them were above 65 years of age, and all had comorbidities [4]. 

46 Obviously, immunomodulation potentially elevates the risk of infection and serious disease 

47 course, in addition, immunosuppressants can elevate the risk of severe viral and bacterial 

48 infections [5-7]. Opportunistic infections are more common in patients treated with biologic 

49 agents, especially in combination with immunosuppressants. While anti-TNF increases the 

50 chance to pneumonia in monotherapy as well as in viral infections, mesalazine is a much safer 

51 therapeutic option with lower risk rates [8-9]. It would be obvious that patients on biologics are 

52 more likely to get COVID-19, and the course of the disease is more severe. However, based on 

53 recent studies, the relative risks of hospitalization, the need of hospitalization at an intensive 

54 care unit, and the mortality rates have been lower for patients on biological agents. 

55 Nevertheless, mortality rates have been higher in case of the administration of steroids and 5-

56 aminosalicylate [10-11].

57 On the one hand, the main objective of the present study was to evaluate the subjective status 

58 of patients during the infection beyond the traditional outcomes (e.g., hospitalization rate or 

59 admission to ICU/ventilator use) and to assess potential factors influencing the infection rate 

60 and the severity of the disease course (including age, gender, smoking, changes in daily habits, 

61 personal protective strategies, therapeutic interventions, conventional treatments [azathioprine, 
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62 budesonide, methylprednisolone], and biologic therapies). On the other hand, the study also 

63 aimed to measure the vaccination rate and the risk and benefit ratio of the various vaccinations.

64 As the available study results are contradictory, more data are needed and more results 

65 published and made accessible.

66 Methods

67 Study design and setting

68 This was a Hungarian, multicenter, observational, cross-sectional, questionnaire-based study, 

69 conducted between the February 1, 2021 and August 1, 2021. 4 Hungarian centers were 

70 involved in our study, one at each of the following sites: University of Szeged, Szeged, 

71 Hungary, University of Pécs, Pécs, Hungary, Semmelweis University, Budapest, Hungary, and 

72 the Hungarian Crohn's and Colitis Association, Budapest, Hungary. The collaborating centers 

73 were reached out via e-mail.

74 In our study, all four centers took part in compiling the questionnaires, and it was also approved 

75 by the president of the Hungarian Society of Gastroenterology. The questionnaires were sent 

76 randomly to some patients who provided feedback on comprehensibility, and they could also 

77 suggest some changes.

78 Participants

79 The questionnaires were sent to patients with IBD on biologic treatments. The questionnaires 

80 were sent to the patients the e-mail contact details of who were available in the centers. 

81 Nevertheless, participants who could not be reached via e-mail, could fill out the questionnaire 

82 in person on the occasion of follow-up visits to reduce potential bias as elderly patients might 

83 not have e-mail address.

84 Patients obtained an invitation letter and the inform consent form, which contained the aims of 

85 the survey, and that data would only be used anonymously and with strict confidentiality during 

86 the statistical analysis. We emphasized that the participation was voluntary, and that they 

87 consented to the use of the data for only scientific purposes.

88 Partially completed or repeatedly submitted questionnaires were excluded from the study.

89 Questionnaires
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90 The study consisted of 2 different questionnaires. The first one was sent to all IBD patients on 

91 biologic treatments in each center, while the second one was sent to only the one at the 

92 University of Szeged.

93 The first questionnaire was sent out in February 2021, and it consisted of 53 questions to assess 

94 the source of the infection, prevention strategies, the infection/hospitalization rate, the patients’ 

95 symptoms, and the impact of the pandemic including changes in daily habits, e.g., avoiding 

96 public places or missing out from job; personal protective strategies, e.g., regular mask wearing, 

97 change in therapy, or vaccine hesitancy; and therapeutic interventions. 

98 As half of the Hungarian population had been vaccinated until July 2021, a second 

99 questionnaire was sent out in July 2021, which consisted of 23 questions. It assessed the rate of 

100 the vaccinated IBD patients and the risk and benefit ratio of the different vaccinations (Pfizer®, 

101 ModeRNA®, Sputnik V®, Astra Zeneca®, or Sinopharm®). It also compared the course of the 

102 COVID-19 infection with the adverse events of the vaccinations. 

103 In Hungary, a PCR or an antigen test is performed if the patient develops symptom(s) of the 

104 COVID-19 infection or in case of contact tracing. 

105 Data analysis

106 The patients’ demographic and clinical data were collected by the questionnaires. Statistical 

107 analysis was performed by using R statistical software version 4.0.3 (R Foundation for 

108 Statistical Computing Vienna, Austria) and Statistical Package for the Social Sciences software 

109 version 24 (SPSS Inc., Chicago, IL, USA). During the analysis, a p value of <0.05 was 

110 considered to indicate statistical significance. Mean values were given with ±SDs. Risk factors, 

111 such as sex, disease type, smoking, vitamin supplementation, mask wearing, glove wearing, 

112 avoiding public places, and missing from job were assessed with odds ratio (95% CI was 

113 calculated), while age was calculated with linear regression. The impact of treatments on the 

114 infection and the hospitalization rate was assessed by the Pearson’s chi-squared test, whereas 

115 the impact of the biologics and the corticosteroid treatment on the general condition during the 

116 infection was calculated by the ANOVA test. The impact of the immunomodulator 

117 (azathioprine) on the general condition during the course of the infection was calculated by the 

118 Welch Two Sample t-test. The impact of the disease activity on the infection rate was assessed 

119 by the Welch Two Sample t-test as well, whereas the impact of the disease activity on the 

120 general condition during the infection was assessed by the Spearman's correlation. 
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121 Ethical considerations

122 Ethical approval for the study was obtained from the Hungarian Scientific and Research Ethics 

123 Committee of the Medical Research Council (ETT TUKEB) (IV/2678-3 /2021/EKU). The 

124 research was carried out according to The Code of Medical Ethics of the World Medical 

125 Association (Declaration of Helsinki), and informed consent was obtained from the enrolled 

126 patients. Patient consent form was included at the beginning of the questionnaires, and by 

127 completing the questionnaire, patients agreed to participate in the study

128 Results

129 The questionnaire was sent to 607 patients receiving biologic therapy, and 472 of them (77.8 

130 %; male/female ratio: 39.2%/60.8%) filled out the first questionnaire. The mean age was 38.7 

131 years (±11.8 yrs). Mean disease duration was 12.4 years (±8.9 yrs). Overall, 80 patients (16.9 

132 % [95% CI: 13.82–20.61]) went through the COVID-19 infection, and 5 patients (6.3 %) were 

133 hospitalized. No patients were in the ICU or needed invasive ventilation (Table 1).

Number of patients (n) 472

Sex

M (n; %)
F (n; %)

 

185 (39.2 %)
287 (60.8 %)

Age (mean ± SD)
>65 yrs (n; %)

38.7 yrs ± 11.8 yrs 

13 (2.75 %)
Smoking

Yes (n; %)
Occasionally (n; %)
No (n; %)

73 (15.5 %)
59 (12.5 %)
340 (72.0%)

UC / CD (n; %) 163 (34.5 %) / 309 (65.5 %)

Disease duration

(mean ± SD)

12.4 ± 8.9 yrs

Wearing a mask

Surgical mask (n; %)
Cotton mask (n; %)
FFP2/FFP3 (n; %)

459 (97.2 %)

305 (64.6 %)
240 (50.8 %)
111 (23.5 %)

Glove use 98 (20.76 %)

Vitamin supplementation

Vitamin C (n; %)
Vitamin D (n; %)

234 (49.6 %)
253 (53.6 %)

Avoiding public places (n; %) 245 (51.9 %)
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Missing from job (n; %) 75 (15.9 %)

Biologic treatment

infliximab (n; %)
adalimumab (n; %)
vedolizumab (n; %)
ustekinumab (n; %)
tofacitinib (n; %)

 

132 (28.0 %)
185 (39.2 %)
83 (17.6 %)
53 (11.2 %)
19 (4.0 %)

COVID-19 positive (n; %) 80 (16.9 %) 

Hospitalization (n; %) 5 (6.3%)

ICU care (n; %) 0 (0%)

Willing to be vaccinated

Yes (n; %)
Depending on the physician 
(n; %)
Uncertain (n; %)
No (n; %)

 

269 (57.0%)
33 (7.0 %)

137 (29.0%)
33 (7.0 %)

134 Table 1 Demographic and clinical data of the respondents of the first questionnaire 

135 Demographic data

136 In our cohort, male IBD patients were exposed to a higher risk to SARS-CoV-2 infection, as 

137 significantly more men had a positive test result than women (p = 0.008). Age (p = 0.823) and 

138 disease duration (p = 0.586) did not influence the risk. 132 patients (28.0%) smoked cigarettes, 

139 and 73 of them did it regularly. In our cohort, regular smoking did not elevate the infection rate 

140 (p = 0.09) compared to occasional smokers and nonsmokers (Table 2).

COVID 
negative
(N=392)

COVID 
positive
(N=80)

COVID 
prevalence

p-value

Age (mean ± SD) 38.6±12.0 39.0±11.0 - p=0.823
Male 143 42 22.7 % p=0.008
Disease duration (mean ± SD) 13.7±9.0 13.2±4.5 p=0.586
CD/UC 255 / 137 54 / 26 17.5% / 16.0 

%
p=0.701

Smoking 66 7 9.6 % p=0.09
Wearing a mask 385 74 14.2 % p=0.005
Glove use 91 7 7.1 % p=0.02
Avoiding public 
places

211 34 13.9 % p=0.08

Protective factors

Missing from job 66 9 12.0 % p=0.337
vedolizumab 67 16 19.3 %
ustekinumab 50 3 5.7 %
tofacitinib 16 3 15.8 %
adalimumab 151 34 18.4 %

Biologic therapies

infliximab 108 24 18.2 %

p=0.349
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altogether 52 11 17.5 % p=0.995
budezonide 30 8 21.1 % p=0.482

Steroid 

methylprednisolone 22 3 12.0 % p=0.498
Immunomodulator azathioprine 93 16 14.67 % p=0.56

141 Table 2 Risk factors in IBD to develop COVID-19 infection (n=80)

142 General attitude to the pandemic, prevention strategies

143 In total, 262 patients (55.5%) claimed that the COVID-19 pandemic was a serious, life-

144 threatening disease, while 109 patients (23.1%) claimed that SARS-CoV-2 was like an 

145 influenza virus, and 99 patients (21.0%) said that it was far less serious than it was dealt with, 

146 and 2 patients (0.4%) claimed that there was no such virus.

147 A total of 76.7% of the patients claimed that they were at increased risks, and nearly half of 

148 them (47.3%) thought that they were at very high risk. 41.2% of the patients visited their 

149 physician less frequently.

150 Except for 13 patients, all of the participants (97.2%) wore their mask regularly, and it seemed 

151 to be one of the most effective equipment against the virus, as it reduced the infection rate 

152 significantly (p = 0.005). 20.8% of the patients claimed that they wore disposable gloves 

153 regularly, and it decreased the COVID-19 infection rate as well (p = 0.02). A relatively huge 

154 proportion (51.9%) of the respondents declared that due to the pandemic, they no longer visited 

155 public places, while 15.9% quit their job or changed to work in home-office due to health 

156 reasons (e.g., chronic disease or elderly age) (Table 1). 38.8% of the infected patients declared 

157 that they had been infected at their workplace. Nevertheless, avoiding public places (p = 0.08) 

158 and missing out from job (p = 0.337) did not have a significant impact on the infection rate 

159 (Table 2). 28.8% assumed that they got the infection via a family member, and 16.3% claimed 

160 that they did not know where they got the infection from (Table 3). 

N (80) % (100)
Parosmia 49 61.3 %
Headache 43 53.8 %
Fever 40 50.0 %
Parageusia 37 46.3 %
Cough 37 46.3 %
Diarrhea 33 41.3 %
Dyspnea 13 16.3 %

Symptoms

Abdominal 
pain

4 5.0 %

1 10 12.5 %
2 14 17.5 %

How bad did you feel in general? 
(Mark it on a 1-5 scale; the higher number indicates poorer 
condition) 3 29 36.3 %
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4 15 18.8 %
5 12 15.0 %
1 36 45.0 %
2 26 32.5 %
3 9 11.3 %
4 6 7.5 %

How active was your disease before the infection?
(Mark it on a 1-5 scale; the higher number indicates poorer 
condition)

5 3 3.8 %
workplace 31 38.8 %
family 23 28.8 %
don’t know 13 16.3 %
other 6 7.5 %
hospital 4 5.0 %

Where/Who do you think you get the infection from?

friends 3 3.8 %
0 38 47.5%
1 18 22.5%
2 14 17.5%
3 5 6.3%
>3 4 5.0%

How many people have been infected in your 
household?

don’t know 1 1.3 %
0 45 56.3%
1 5 6.3%
2 4 5.0%
3 4 5.0%
>3 13 16.3%

How many people have been infected at your 
workplace?

don't know 9 11.3%
yes 22 27.5 %
no 56 70.0 %

Did you have any relapse during infection?

cannot tell 
due to 
similar 
symptoms

2 2.5 %

yes, 1-2 18 22.5%
yes, 2-3 11 13.8%
yes, >3 9 11.3%
no 41 51.3%

Did the number of passed stools increase during the 
infection?

don't know 1 1.3%
Modification in IBD treatment 11 13.75 %
Cessation of biologic treatment due to the infection 28 35.0 %

yes 14 17.5%
favipiravir 7 8.8%
antibiotic 5 6.3%

Treatment due to COVID-19 infection

LMWH 4 5.0%
Hospitalization 5 6.3 %
Ventilator/ICU care 0 0 %

161 Table 3 Characteristics of the COVID-19 infection

162 Overall, 60.9% of the patients took vitamins/dietary supplements to prevent the infection, 

163 47.5% vitamin C and 51.7% vitamin D. Based on our cohort results, vitamin C supplementation 
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164 did not mean protection against the infection (p = 0.117), and surprisingly, vitamin D seemed 

165 to increase the risk (p = 0.027, OR = 1.71). 

166 In total, 47.5% of the patients who went through the COVID-19 infection claimed that nobody 

167 got infected in their family, and 56.3% responded that nobody caught the infection at the 

168 workplace. 5% of the patients claimed that more than 3 patients got the infection in their family, 

169 and 16.3% declared that more than 3 patients at their workplace (Table 3).

170 Clinical data

171 IBD type / activity

172 In total, 34.5% of the patients had UC and 65.3% had CD. There was no significant difference 

173 in the incidence of the COVID-19 infection (p = 0.701); however, UC patients who went 

174 through the COVID-19 infection felt worse during the infection measured on a 1 to 5 self-

175 assessment scoring scale (1: good, 5: very poor).  (p = 0.003) (mean UC score was 3.6 and CD 

176 score was 2.8). No other significant difference was observed in our cohort between the two 

177 diseases.

178 Based on our cohort, the disease activity of the IBD seemed to have an impact on the general 

179 condition (close to the significance level) during the COVID-19 infection (p = 0.072); however, 

180 it did not elevate the infection rate.

181 Biologic therapies

182 Most of the patients (67.2%) received anti-TNF agents (infliximab [IFX] 28.0% or adalimumab 

183 [ADA] 39.2%). In total, 17.6% of patients were on vedolizumab (VDZ), 11.2% on ustekinumab 

184 (UST), and 4.0% on tofacitinib therapy (Table 1). In most cases, where it was possible, we 

185 aimed to change IFX to ADA in order to reduce the number of doctor–patient visits, as patients 

186 could use ADA at home. Therefore, 24 patients (5.1%) claimed that they had a change in their 

187 therapy.

188 In total, 80 patients (16.9%) went through the infection, and 24 patients were administered IFX, 

189 34 ADA, 16 VDZ, 3 UST, and 3 tofacitinib therapy. Based on our cohort, the different biologic 

190 treatments did not elevate the infection rate (p = 0.349). Furthermore, no significant difference 

191 was detected during the infection (p = 0.094) regarding the general condition measured on a 1 

192 to 5 self-assessment scoring scale. No additional differences were observed regarding the 

193 different biologic treatments (Table 3).
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194 Conventional therapy

195 38 patients were administered budesonide therapy (8.1%), and 25 patients (5.3%) 

196 methylprednisolone therapy. Based on our cohort, there was no significant difference between 

197 the two groups, and steroid treatments did not elevate the infection rate (p = 0.675) and did not 

198 have an impact on the course of the infection (p = 0.071).

199 In total, 109 patients (23.1%) received azathioprine therapy, and it neither elevated the infection 

200 rate (p = 0.56), nor worsened the course of the infection (p = 0.153). No further significant 

201 difference was observed (Table 3).

202 COVID-19 disease course 

203 Overall, 80 patients (16.9%) went through the COVID-19 infection. No one was admitted to 

204 the ICU or put on a ventilator. Respondents reported several symptoms, and the five most 

205 common ones were anosmia/parosmia (66.3%), headache (55.0%), cough (48.8%), fever 

206 (50.0%), and ageusia/parageusia (51.3%) (Table 3). 

207 After the establishment of the diagnosis, 28 patients (35.0%) suspended the ongoing biologic 

208 treatment for a mean of 34 days, and it did not cause flare-ups in the primary disease (p = 0.158). 

209 Nevertheless, 13.75% of the patients reported that after all, they needed a change in their 

210 medical therapy due to deterioration as a consequent of the infection. Patients who ceased their 

211 ongoing biological treatment for prophylactic purposes in case of infection were more likely to 

212 have to change therapy due to relapse (p = 0.004). Patients did not specify the change in their 

213 treatment. In total, 5 patients (6.3%) were hospitalized with the COVID-19 infection. Flare-ups 

214 were relatively frequent in our cohort. Nearly half of the patients (46.25%) claimed to have an 

215 increase in the number of defecations per day. 

216 Willingness to be vaccinated

217 Overall, 56.9% of the participants claimed that they would get vaccinated (in general, no brand 

218 names were given), and 7.0% claimed that it would depend on the advice of their physician. 

219 Patients with primary education and university degree were more about to take the vaccination 

220 compared to patients with secondary education (p = 0.02).

221 Comparison of the COVID-19 infection and the vaccination

222 112 patients (CD 74 and UC 38; females 53.6%) filled out the second questionnaire, and the 

223 mean age was 41 years (±14.7). Until July 2021, half of the Hungarian population received the 
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224 second dose of the vaccine. 90% of the IBD patients got vaccinated (66 Pfizer®, 12 Astra 

225 Zeneca®, 9 ModeRNA®, 8 Sinopharm®, and 5 Sputnik V®), and 60% of them claimed that it 

226 was the only solution to overcome the pandemic. 9.8% of the respondents were sceptic about 

227 the vaccines, as these vaccines were developed too rapidly. 10.7% would only take the preferred 

228 vaccine. 106 patients (94.6%) received biologic therapy (IFX 27, ADA 31, VDZ 16, tofacitinib 

229 9, and UST 19), and 23 were administered azathioprine, 9 budesonide, and 6 

230 methylprednisolone (Table 4).

Number of patients (n) 112

Sex

M (n; %)
F (n; %)

 

52 (46.4 %)
60 (53.6 %)

Age (mean ± SD)
>65 yrs (n; %)

38.7 yrs ± 11.8 yrs 
13 (2.75 %)

UC / CD (n; %) 163 (34.5 %) / 309 (65.5 %)

Vaccination rate

Pfizer (n; %)
ModeRNA (n; %)
Astra Zeneca (n; %)
Sputnik V (n; %)
Sinopharm (n; %)

99 (90%) 

66 (66.7%)
8 (6.1%)
12 (9.7%)
5 (4.5%)
8 (7.5%)

Biologic treatment 

infliximab (n; %)
adalimumab (n; %)
vedolizumab (n; %)
ustekinumab (n; %)
tofacitinib (n; %)

106 (94.6%)

27 (25.5%)
31 (29.2%)
16 (15.1%)
19 (17.9%)
9 (8.5%)

Steroid (n; %)

budesonide
methylprednisolone

15 (13.4%)

9 (8.0%)
6 (5.3%)

Immunosuppressant

AZA (n; %) 23 (20.5%)
231 Table 4 Demographic and clinical data of the respondents of the second questionnaire 
232 assessing, e.g., the vaccination rate and adverse events)

233 A total of 30 patients had SARS-CoV-2 infection, while 28 of them developed some symptoms. 

234 The 5 most common symptoms were headache (63.3%), olfactory disturbance (56.7%), cough 

235 (53.3%), fever (50.0%), and parageusia (46%). No patient was hospitalized. Patients rated their 

236 disease activity on a 1 to 5 self-assessment scale. Following the COVID-19 infection, the self-

237 assessment score increased from 1.63 to 2.07; consequently, 6 patients (20%) reported a relapse 
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238 after the course of the infection. The existing biological therapies (p = 0.553) and conventional 

239 therapies, azathioprine (p = 0.384), budesonide (p = 0.285), methylprednisolone (p = 0.553), 

240 did not affect the prevalence of post-infection relapse.

241 In contrast, 10 of the vaccinated respondents (10%) reported deterioration in their disease after 

242 vaccination, but the symptoms were mild, and persistent complaints with blood stained stools, 

243 diarrhea, and abdominal cramps were present only in 2 cases (2%). The vaccination type did 

244 not affect the prevalence of the relapse (p = 0.235). The existing biological therapies (p = 0.488) 

245 and conventional therapies, azathioprine (p = 0.875), budesonide (p = 0.625), and 

246 methylprednisolone (p = 0.477), did not affect the prevalence of the relapse after vaccination. 

247 In addition, several people (49%) reported post-vaccination side effects, but they were mild and 

248 resolved within a few days (e.g., headache, fatigue, or malaise). Based on the responses, the 

249 prevalence of the adverse events after both vaccinations differed between the various vaccines 

250 (p < 0.001). Most of the side effects developed after the administration of the Sputnik V® 

251 vaccination (100%), fewer side effects were present after the administration of the Sinopharm® 

252 (25%) vaccination, while after the second vaccination, the most side effects were present in 

253 ModeRNA® (55.5%) vaccinated patients, and the fewest side effects were reported after the 

254 Sinopharm® (37.5%) vaccination.

255 Discussion

256 The COVID-19 pandemic still poses challenges to health care one year after its outbreak. 

257 Patients with inflammatory bowel disease are considered as risk groups considering the 

258 infection [3]. Because of it, several international recommendations/guidelines have been 

259 published; however, many of these publications are based on observations. For this reason, 

260 efforts ought to be made by both researchers and physicians to collect and analyze as many data 

261 as possible, in order to overcome the pandemic.

262 Almost twice as many people were infected in our cohort until the end of the study period as in 

263 the Hungarian background population. 810,046 infections (approximately 8.53 % of the 

264 Hungarian population) had been reported until August 8, 2021 [12]. This result does not support 

265 previous observations according to which there is no increase in the prevalence of the COVID-

266 19 infection in IBD patients [13] or biologics do not have an impact on the increase of the 

267 infection rate [14]. In contrast with previous studies, such as the nationwide study conducted 

268 by Derikx et al. (4), the higher infection rates can be explained by the different study population, 

269 as our study focused on patients with biological treatments. In addition, patients who paid no 
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270 attention to the pandemic, and those who were not infected by the virus were potentially 

271 uninterested in filling out the questionnaire.

272 In accordance with previous studies [15-16], male patients seemed to have an increased risk of 

273 the infection. Consequently, they should be treated with greater precaution. Despite the 

274 preliminary expectations and previously published data, [17] and age [15] were not found to 

275 have an impact on the infection. A possible explanation may be that study patients with IBD 

276 were younger, that is, only a very small percentage of the patients were older than 65 years. In 

277 addition, as smoking has an anti-inflammatory effect in UC [18], it may even have a beneficial 

278 effect on the prevalence of the COVID-19 infection. Nonetheless, in our cohort, it did not affect 

279 the infection rate.

280 A high amount of patients took vitamin supplementations, especially vitamins C and D. Yet it 

281 should be highlighted that the respondents did not state the type and the quantity of the 

282 supplementation. Based on our cohort, vitamin C did not tend to be an effective prophylactic 

283 therapy, and vitamin D even seemed to elevate the infection rate. As previously published 

284 studies have described the protective role of vitamin D administration both in the prevalence of 

285 the COVID-19 infection and in the severity of the course of the disease, we presume that the 

286 findings of this study concerning this supplement are probably accidental. Nevertheless, in the 

287 future, more studies should focus on the role of vitamin D [19-21].

288 Most of the patients claimed that SARS-CoV-2 was a life-threating virus, and they thought that 

289 they were at high risk as well. In accordance with these observations, almost every participant 

290 wore the mask regularly, which still seemed to be one of the most effective protective factors, 

291 besides wearing gloves, against the infection.

292 Most of the patients claimed that they acquired the infection at their workplace, or from a family 

293 member. Nonetheless, more than half of the patients declared that no one got the infection in 

294 their workplace or in their family, which can be partly due to the fact, that the patients did not 

295 pass the infection on, or that the infection was asymptomatic in their environment, and 

296 consequently no COVID-19 antigen testing was performed. However, based on the results in 

297 our cohort, it seems that the infection spreads more in the family. It is evident that the pandemic 

298 has a huge effect on the daily life of the patients, as more than half of the participants responded 

299 that they did not attend public places, or worked in home-office (or even quit their job) because 

300 of health considerations. Nevertheless, these preventive strategies did not tend to decrease the 

301 infection rate.
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302 Patients with UC seemed to experience poorer general health; however, they did not tend to 

303 develop more serious problems than CD patients. Compared to previous data, UC was identified 

304 as a single risk factor in the development of severe COVID-19 infection [4].

305 Previous presumptions seemed to be supported by our findings as increased disease activity 

306 was associated, close to the significance level, with potential aggravation in the course of the 

307 infection [3,22]. Nevertheless, the disease activity itself did not elevate the infection rate.

308 Based on our first questionnaire, the different types of biological treatments seemed to be 

309 equally safe, as no difference was observed in the infection rate and the course of COVID-19 

310 infection [11]. Suspending the biological treatments did not seem to be effective against the 

311 COVID-19 infection; however, it did not cause flare-ups either in the primary disease. 

312 Nevertheless, after the cessation of the treatment, more patients needed a change in the therapy. 

313 In addition, after the infection, relapses were common, and several patients had to change the 

314 therapy they were on because of having flare-ups, however, changes in the medical treatments 

315 were not specified by the patients. We would like to emphasize, that so far, data are scarce, 

316 which would have looked at the rate of relapse and deterioration following infection. 

317 Nevertheless, another study has already confirmed the high infection rates, in about a third of 

318 the cases, which is quite higher than in our cohort. In addition, it also emphasized, that 

319 biological treatment should not be suspended during the infection, in order to avoid IBD relapse 

320 [22]. 

321 Azathioprine seemed to be favorable during the infection, furthermore, it did not have an impact 

322 on the infection rate, in accordance with previously published data [23-24]. A possible 

323 explanation for the positive effect of AZA may be that the reduction of disease activity is 

324 favorable. In contrast with international data [11], steroid treatment did not have impact on the 

325 patients with COVID-19. Moreover, there was no significant difference between budesonide 

326 and methylprednisolone therapies. However, it has to be highlighted that only a few patients 

327 were administered these therapies.

328 Cessation of the ongoing biologic treatment was not more favorable; in fact, patients who 

329 suspended it needed a change in the treatment because of some health-related problem. 

330 Furthermore, after the infection, a relatively huge amount of the patients claimed that their 

331 general health was poorer, and they also admitted to having flare-ups.

332 After all, patients with IBD are still considered to be a risk group, and they are afraid of getting 

333 infected with COVID-19, but only half of these patients would be willing to get vaccinated. On 
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334 the other hand, the high vaccine rejection rate is not surprising, as acceptance of the influenza 

335 vaccination was low as well. However, the acceptance of the vaccination correlated with the 

336 patients’ education level.

337 Deterioration in health also occurred after the vaccination; however, with the exception of 2 

338 cases, the complaints resolved within a few weeks. In these two cases, remission did not occur, 

339 and in one case, frequent bloody diarrhea, abdominal cramps, and signs of the active 

340 inflammation were seen on colonoscopy. Although worsening of the condition could occur after 

341 vaccination, severe deterioration was much less common. Further studies with a larger number 

342 of participants would be needed to elucidate the effect of both the infection and the vaccination 

343 on IBD. 

344 A possible limitation of the study may be that in the cases where patients filled out the 

345 questionnaire at the beginning of the study period and got infected afterwards, they did not 

346 complete the questionnaire again. The Hungarian database gives a report on the number of 

347 registered cases of the infection, and not the number of patients who did go through it. In 

348 addition, patients who developed the COVID-19 infection were presumably more willing to 

349 complete the questionnaire, which may result in bias of the results as well. However, we aimed 

350 to reduce bias, as patients could fill out the questionnaire in person as well, and not only via 

351 internet. As it was an anonymous questionnaire based study, presumably the responses cover 

352 the reality, and many patients could be reached, which increased the size of the cohort. 

353 However, we would like to emphasize, that patients’ claims may not fully reflect or represent 

354 the reality. Furthermore, we could also examine subjective parameters, which could not be 

355 retrieved from the medical databases. However, it can be a source of bias as well. No statistical 

356 correction was made for multiple comparisons of simple variables.

357 Nevertheless, it raises further questions whether in other cohorts, hospitalization/ICU/mortality 

358 rates are higher or not. 

359 Conclusions

360 Our questionnaire based survey found that regular mask and glove wearing seemed to be the 

361 most effective form of prevention against the infection. The results show that male patients and 

362 patients with UC seemed to have poorer condition during the infection. 

363 Different biologic therapies appeared to be equally safe, and suspending the ongoing biologic 

364 therapy should be a matter of individual judgment. Azathioprine and corticosteroids did not 
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365 tend to increase the infection rate, and IBD disease activity did not result in poorer condition 

366 during the infection. However, we suggest that poorer general condition and flare-ups in IBD 

367 may mean higher risk for COVID-19 infected patients than biologic treatments. 

368 Furthermore, we wish to highlight that patient education towards vaccination is an enormously 

369 relevant factor during the pandemic, as the vaccinations cause fewer side effects compared to 

370 the COVID-19 infection. 

371 To sum up, we aimed at answering relevant questions in IBD patient care; nonetheless, further 

372 questions to clarify emerged during the study.
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449 Abstract

450 Introduction: Inflammatory bowel disease potentially elevates the risk of infections, 

451 independently from age, while the disease activity and medical treatment(s) can also increase 

452 the risks. Nevertheless, it is necessary to clarify these preconceptions as well during the 

453 COVID-19 pandemic.

454 Methods: An observational, questionnaire based study was conducted in Hungary between 

455 February and August 2021. 2 questionnaires were completed. The first questionnaire surveyed 

456 the impact of the pandemic on patients with biologic treatments and assessed the severity and 

457 outcome of the infection, whereas the second one assessed vaccination rate and adverse events.

458 Results: 472 patients participated in the study. 16.9% of them acquired the infection and 6.3% 

459 needed hospitalization. None of them required ICU care. Male sex elevated the risk of infection 

460 (p=0.008), while glove (p=0.02) and mask wearing (p=0.005) was the most effective prevention 

461 strategy. Nevertheless, abstaining from community visits or workplace did not have an impact 

462 on the infection rate. Smoking, age, and disease type did not elevate the risk. UC patients had 

463 poorer condition during the infection (p=0.003); furthermore, the disease activity could 

464 potentially worsen the course of infection (p=0.072). The different biological treatments were 

465 equally safe; no difference was observed in the infection rate, course of COVID-19. 

466 Azathioprine and corticosteroids did not elevate the infection rate. 28 patients (35.0%) 

467 suspended the ongoing biologic treatment, but it had no impact on the disease course. However, 

468 it resulted in changing the current treatment (p=0.004). 9.8% of the respondents were sceptic 

469 about being vaccinated, and 90% got vaccinated. In one case, a serious flare-up occurred.

470 Discussion: Most patients acquired the infection at workplace. Biologic therapies had no effect 

471 on the COVID-19 infection, whereas male sex, an active disease, and UC could be larger threat 

472 than treatments. Vaccination was proved to be safe, and patient education is important to 

473 achieve mass vaccination of the population.

474 Keywords: SARS-CoV-2, inflammatory bowel disease, pandemic, biologic treatment  
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