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Background and aims: A similar course of COVID-19 in patients with inflammatory bowel 

diseases (IBD) and in the general population has been reported. However, disease 

prevalence in IBD patients is presently unknown. In this prospective observational study we 

aimed at determining SARS-CoV2 infection prevalence in IBD patients treated with biological 

therapy. 

Methods: 354 sera from IBD patients under biological therapy recruited from three different 

locations in Italy and Germany were evaluated for antibody presence by RBD ELISA. Control 

groups were i) age-matched healthy subjects tested in the same time period in Milan, Italy; 

ii) healthy subjects collected in the pre-COVID era; iii) IBD patients under biological therapy 

collected in the pre-COVID era. 

Results: 8 out of 354 patients tested positive for the anti-RBD-SARS-CoV2 IgG antibody (prevalence 

2.3%). IgG positive patients’ percentage recruited from Milan was significantly higher than those 

recruited from other locations (prevalence 5.4% vs. 0.4% p < 0.005). IgG positive patients reported a 

significantly higher incidence of fever, anosmia and ageusia, and were more likely to have entered in 

close contact with COVID-19 positive subjects before the study enrolment.  

 Conclusions:  Seroprevalence of SARS-CoV2 in IBD patients treated with biological therapy 

reflects values measured in the local general population. Specific symptoms and contact 

history with SARS-CoV2-infected individuals strongly increase the likelihood of SARS-CoV2 

seropositivity.  

 

Keywords: IBD, COVID-19,seroconversion, anti-SARS-CoV2 antibodies 
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Introduction 

Infection by the novel SARS-CoV2 betacoronavirus [1] induces the immune system 

activation, finalized to the clearance of infected cells [2].  The impact of COVID-19 on IBD 

patients, especially those on immunosuppressive therapy, is not fully understood [3]. Recent 

reports described a rate of serious disease and death comparable to general population [4, 

5], but the real prevalence and clinical manifestations of infection among IBD patients 

remain largely unknown. 

Humoral immune response against SARS-CoV2 proteins, including the receptor binding 

domain (RBD) of the spike (S) protein, leads the production of antibodies of different classes 

[6, 7]. Thus, serological tests represent a useful tool to identify patients who contracted the 

infection [8]. 

Here, we prospectively collected data regarding the prevalence of SARS-CoV2 infection in patients 

treated with intravenous (i.v.) or subcutaneous biological therapy (e.g. infliximab, IFX; adalimumab, 

ADA; golimumab, GOL, vedolizumab, VDZ; ustekinumab, UST) in different geographical areas of Italy 

(Milan and Cagliari) and in Germany (Erlangen) through the detection of anti-SARS-CoV2 specific IgG 

and IgA by an home-made validated ELISA assay [9-11]. Risk factors and clinical variables linked with 

SARS-CoV2 seropositivity were investigated, and kinetic of SARS-CoV2 circulating antibodies over 

time was assessed.  

Results.  

From April to June 2020, sera from 354 IBD patients under biological therapy (Table 1) were 

prospectively collected. 129 patients were recruited from Milan, Italy, 48 from Cagliari, Italy, and 177 

from Erlangen, Germany. Sera from a control group of 129 otherwise healthy subjects matched for 
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of 50 IBD patients under biological therapy and from a group of 63 healthy subjects, both collected 

in Milan during the pre-COVID era (2018).  

Overall, 8 out of 354 patients tested positive for anti-RBD IgG antibodies (prevalence 2.3%, 95% CI 

0.8-3.8%, Figure 1). The percentage of IgG-positive patients recruited from Milan was significantly 

higher than those recruited from other locations (prevalence 5.4% [95%CI 3.1-7.7%] vs. 0.4% [95%CI 

0-1.1%] p < 0.005). No differences were observed in the percentage of IgG-positive IBD patients in 

Milan and the general population recruited in the same time period in the same area (5.4% [95%CI 

3.1-7.7%] vs 7.0% [95%CI 4.4-9.6%], p=ns). The percentage of IgG-positive patients in Milan was 

significantly higher than that in the pre-COVID era, both from IBD patients and the general 

population (5.4% [95%CI 3.1-7.7%] vs 0%, p = 0.01). No false positive results were observed for IgG 

antibodies in patients treated with biological therapy in the pre-COVID era.  

12 out of 354 IBD patients tested positive for anti-RBD IgA (prevalence 3.4%, 95%CI 1.6-5.2%, 

Supplementary Figure 1). No differences were observed in IgA serum prevalence between patients 

recruited from Milan and from other locations Similarly, no differences in anti-RBD SARS-CoV2 IgA 

seroprevalence was found between IBD patients and general population of Milan (prevalence 3.1% 

[95%CI 1.4-4.8] vs 5.4%,[95%CI 2.1-7.7]; p=ns).  

Demographic and clinical variables associated with anti-RBD SARS-CoV2 seropositivity in patients 

enrolled in Milan and Cagliari indicated that a close contact with a COVID-19 positive individual and a 

COVID-19 infected relative were significantly associated with IgG seropositivity at univariate analysis 

(p<0.01 and p<0.0001, respectively, Table 2 and Supplementary Table 2). The presence of a COVID-

19 infected relative was identified as an independent predictor of IgG seropositivity at multivariate 

analysis (RR 52.4, 95%CI 1.5-1769.2; p=0.027). Concomitant antiTNF therapy was associated with a 

significantly reduced seroprevalence of IgG at univariate, but not at multivariate, analysis. Positive 

history of fever and anosmia/ageusia in the last two months were significantly associated with IgG 
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anosmia/ageusia was confirmed as an independent predictor of IgG seropositivity at multivariable 

analysis (RR 54.5, 95%CI 2.1-1434.9; p=0.016) 

Predictors of IgA seropositivity were similar to IgG ones, including close/family contacts with a 

COVID-19 infected individual, and positive history for fever and anosmia/ageusia, even if these 

factors were not confirmed at multivariate analysis (Supplementary Tables 1 and 2)  

To evaluate the kinetics of antibody titers, IgG and/or IgA seropositive patients were retested 8 

weeks following the first measurement. RBD IgG and IgA antibody titers were declining in the 

majority of individuals (mean OD from 0.9490.200 to 0.6680.203 for IgG and from 0.9150.210 to 

0.7350.185 for IgA, p<0.05), in line with previous reports in paucisymptomatic convalescent 

individuals [9, 12, 13]  (Figure 2, Supplementary Figure 2).     

SARS-CoV2 infection had a benign course in the totality of patients (Table 4). In no patient biological 

treatment for IBD was interrupted, and the majority of patients remained in clinical remission two 

months following enrolment. In one 70 year old UC female patient, receiving maintenance 

vedolizumab treatment for 24 months, a clinical relapse of the disease was observed following 

infection, successfully treated with dose optimization. Active infection of IgG-positive patients was 

confirmed SARS-CoV2 nasopharingeal swab testing. 

Discussion 

The current work is, to our knowledge, the first report on SARS-CoV2 seroprevalence in IBD patients 

treated with biological therapy. Previous reports suggested, on the basis of symptom reporting, an 

extremely low SARS-CoV2 infection rate in IBD patients [14]. We observed that SARS-CoV2 IgG 

seroprevalence in IBD closely reflects values measured in background populations, whose 

prevalence was of 7% in Milan. This result is in line with an Italian nationwide study indicating SARS-

CoV2 seroprevalence of 7.5% and 0.3% in Lombardy and in Sardinia, respectively [15], and of 0.9% 



Acc
ep

ted
 M

an
us

cri
pt

 

 

 Manuscript Doi: 10.1093/ecco-jcc/jjaa237 7 among blood donors in Germany [16]. Thus, our data confute the hypothesis that IBD patients under 

biological therapy may be protected from SARS-CoV2 infection. An explanation may reside in the 

sharing of risk factors for SARS-CoV2 infection between IBD patients and general population, i.e. a 

history of close contacts with a COVID-19 affected individual or a COVID-19 affected relative, the 

latter emerging as the sole independent predictor for SARS-CoV2 IgG seropositivity in our 

multivariate analysis. Consistently, a SARS-CoV2 seroprevalence of 41.7% has been reported in 

subjects with COVID-19 affected relatives in a Italian nationwide serological study [15]. 

IBD patients who tested positive with the serological test were confirmed by nasopharyngeal swab 

within 24 hours. Moreover, we did not report any false positive among almost 400 subjects tested, 

and an interference of circulating levels of biological therapies over serological test results could be 

excluded by the absence of positive tests in sera collected from IBD patients in the preCOVID era.   

To note, biological therapy did not prevent the mounting of efficient humoral responses in infected 

IBD patients, including those treated with anti-integrin molecules, for which an interference with IgA 

humoral responses following administration of oral vaccines has been previously reported [17]. 

Confirming recent results [4, 5] , our data provide further reassurances over the benign course of 

COVID-19 in IBD patients under biological therapy.    

The present study has several strengths, including a population cohort numerically relevant (almost 

400 IBD patients treated with intravenous biologicals), and recruited from areas with different 

exposure to the SARS-CoV2 virus. Moreover, anti-SARS-COV2 seroprevalence was evaluated in highly 

homogeneous adult CD and UC patients. Additionally, different control populations were included in 

the study. Finally, the in-house ELISA test used has extremely high performance values (specificity 

95.2% and sensitivity 97,64 for IgG, 99,8% and 71,4% for IgA) [9]. Conversely, a previous report [14] 

tested a mixed population of pediatric and adult IBD patients with a poorly perfoming not CE 

approved lateral flow rapid assay [18]. 
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strengths between the identified risk variables and the magnitude of the OR. 

In conclusion, our results demonstrate that seroprevalence of SARS-CoV2 in IBD patients treated 

with biological therapy reflects background values of the general population. Specific symptoms and 

contact history with SARS-CoV2-infected individuals strongly increase the likelihood of SARS-CoV2 

seropositivity.   

 

The data underlying this article are available in the article and in its online supplementary material. 
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Table 1: Demographical characteristics of the study populations 

  IBD overall 

N=354 

IBD Milano 

N=129 

IBD Cagliari 

N=48 

IBD Erlangen 

N=177 

Healthy controls  

N=129 

Age (median, IQR) 43 (31-57) 47 (33-62) 44 (33-62) 39 (29-55) 45 (35-60) 

Sex (Male, %) 220 (62.5) 88 (68) 33 (69) 99 (57) 84 (65) 

IBD subtype 

      CD 

      UC 

       IBDU 

 

  

216 (61) 

132 (37.3) 

6 (1.7) 

 

  

82 (63.6) 

47 (36.4) 

- 

 

  

19 (39.6) 

29 (60.4) 

- 

 

  

115 (65) 

56 (31.6) 

6 (3.4) 

 

 

Biological therapy 

      AntiTNF 

      Vedolizumab 

      Ustekinumab 

 

 

197 (55.6) 

95 (26.8) 

61 (17.5) 

 

  

76 (58.9) 

47 (36.4) 

6 (4.7) 

 

  

32 (66.7) 

16 (33.3) 

-- 

  

89 (50.3) 

32 (18.1) 

56 (31.46) 
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Table 2. Clinical and demographical variables associated with presence of SARS-CoV2 RBD IgG antibodies. 

Clinical parameter Overall 
n=177 

IgG anti-RBD pos 
n=7 

IgG anti-RBD neg 
n=170 

P value 
(univariate) 

P value 
(multivariate) 

Male, n (%) 121 (68.4) 5 (71.4) 114 (68.9) 0.859 
 

- 
- 

Age, median (IQR) 46 (33-62) 56 (29-65) 46 (33-62) 0.988 
 

- 
- 

Current smoker, n (%)  32 (18.1) 1 (14.3) 31 (18.2) 0.79 
 

- 
- 

Geographical origin, n (%) 
    Milano 
    Cagliari 

 
129 (72.9) 
48 (27.1) 

 
7 (100) 

- 

 
122 (71.8) 
48 (28.2) 

 
0.192 

 

 
- 
 

 
Comorbidities, n (%)  
   Cardiopulmonary 
    HepatIc 
    Renal 
    Multiple 
 

 
47 (26.6) 
30 (16.9) 

3 (1.7) 
4 (2.6) 

10 (5.6) 
 

 
1 (14.3) 

- 
- 

1 (14.3) 
- 
 

 
46 (27.1) 
30 (17.6) 

3 (1.7) 
3 (1.7) 

10 (5.9) 

 
0.453 

 
 
 

 
- 
 

IBD subtype 
 

   0.465 
 

- 

    CD, n (%) 
 
         L1 
         L2 
         L3 
         L4 
         PERIANAL 
 
     UC, n (%) 

 
         E1 
         E2 
         E3 
 

101 (57.1) 
 

27 (15.3) 
10 (5.6) 

61 (34.5) 
2 (1.1) 

37 (20.9) 
 

76 (42.9) 
 

1 (0.6) 
33 (18.6) 
42 (23.7) 

3 (43) 
 
- 
- 

3(43) 
- 

1(14.3) 
 

4 (57) 
 
- 

2 (28.6) 
2 (28.6) 

98 (57.6) 
 

24 (14.1) 
10 (5.9) 

56 (32.9) 
2 (1.2) 

36 (21.2) 
 

72 (42.4) 
 

1 (0.6) 
31 (18.2) 
40 (23.5) 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Age at diagnosis, median (IQR) 30 (21-47) 24 (17-49) 30 (21-47) 0.329 
 

- 
 

Disease length,  median (IQR) 11 (5-18) 17 (6-32) 11 (5-18) 0.352 
 

- 
 

Current biological therapy, n (%) 
 
       Anti-TNF 
       Vedolizumab 
       OTHERS 
 

 
 

108 (61) 
63 (35.5) 

6 (3.4) 
 

 
 

1 (14.3) 
4 (57) 

2 (28.6) 

 
 

107 (62.9) 
59 (34.7) 

4 (2.4) 

 
 

0.01* 
0.224 
0.02* 

 

 
 

0.299 
- 

0.592 
 

Concomitant immunosuppressants, n (%) 23 (13) 
 

- 23 (13.5) 0.597 
 

- 
 

Concomitant steroids, n (%) 20 (11.3) - 20 (11.8) 0.335 
 

- 
 

HBI score, median (IQR) 1 (1-3) 3 (3-6) 1 (1-3) 0.062 
 

- 
 

Mayo Score, median (IQR) 3 (1-5) 3(1-5) 3 (1-5) 0.884 
 

- 
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Table 3. COVID-19-related symptoms and risk factors associated with presence of SARS-CoV2 RBD IgG 

antibodies 

Clinical parameter Overall 
n=177 

IgG anti-RBD pos 
n=7 

IgG/IgA anti-RBD neg 
n=170 

P value 
(univariate) 

P value 
(multivariate) 

 
COVID-19-related symptom, n (%) 
    Fever 
    Dyspnea 
    Cough 
    Arthromyalgia 
    Fatigue 
    Headache 
    Conjunctivitis 
    Vomiting 
    Diarrhea 
    Anosmia/ageusia 
 

 
 

35 (19.8) 
9 (5.1) 

54 (30.5) 
61 (34.5) 
73 (41.2) 
45 (25.4) 
13 (7.3) 

22 (12.4) 
74 (41.8) 

7 (4) 

 
 

6 (85.7) 
- 

3 (42.8) 
4 (57.1) 
5 (71.4) 
4 (57.1) 
1 (14.3) 
2 (28.6) 
4 (57.1) 
5 (71.4) 

 
 

29 (17.1) 
9 (5.3) 
51 (30) 

57 (33.5) 
68 (40) 

41 (46.1) 
12 (7.1) 

20 (11.7) 
70 (41.2) 

2 (1.2) 

 
 

<0.0001 
- 

0.438 
0.235 
0.126 
0.07 

0.419 
0.211 
0.454 

<0.0001 

 
 

0.152 
 
 
 
 
 
 
 
 

0.016 

Contacts, n (%) 
    COVID-19 positive close contact 
    COVID-19 positive infected relative 
     

 
21 (11.9) 
14 (7.9) 

 

 
4 (57.1) 
5 (71.4) 

 

 
17 (10) 
9 (5.3) 

 

 
0.004 

<0.0001 
 

 
 

0.027 
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Table 4. Clinical details and outcomes of SARS-CoV2 IgG positive individuals. AM=arthromyalgia 

Patie
nt # 

Se
x 

Ag
e 

IBD 
subty

pe 

May
o 

scor
e 

HBI 
scor

e 

Biologi
cal 

therap
y 

Symptoms IgG-T1                  IgG-T2 Clinical 
outcome 

 
   1 
 
 
   2 
 
 
 
   3 
 
    
   4 
 
 
   5 
 
   6 
 
 
   7 
 
 
 
   8  

 
M 
 
 

M 
 
 
 

M 
 
 
F 
 
 

M 
 
F 
 
 

M 
 
 
 

M 
 

 
31 

 
 

59 
 
 
 

29 
 
 

70 
 
 

29 
 

56 
 
 

65 
 
 
 

32 

 
CD 

 
 

CD 
 
 
 

UC 
 
 

UC 
 
 

CD 
 

UC 
 
 

UC 
 
 
 

CD 

 
- 
 
 
- 
 
 
 

1 
 
 

3 
 
 
- 
 

2 
 
 

6 
 
 
 
- 
 

 
3 
 
 

6 
 
 
 
- 
 
 
- 
 
 

3 
 
- 
 
 
- 
 
 
 

1 

 
IFX 

 
 

VDZ 
 
 

 
VDZ 

 
 

VDZ 
 
 

      UST 
 

UST 
 
 

VDZ 
 
 
 

IFX 

 
Fever, Fatigue 

Anosmia. 
Ageusia  

 
Fever, AM, 

Fatigue, 
Cephalea, 
Vomiting, 
Diarrhea, 

Anosmia,Age
usia 

 
Fever, Cough, 

AM, 
Cephalea, 
Fatigue, 
Diarrhea 

 
Fever, Cough, 
AM, Fatigue, 

Vomiting, 
Anosmia, Age

usia 
 

Cephalea, 
Diarrhea 

 
Fever, 

Cephalea, 
Anosmia, 
Ageusia  

 
Fever, Cough 
AM, Fatigue, 

Diarrhea, 
Anosmia, 
Ageusia 

 
Fever 

 
1.172 

 
 

0.501 
 
 
 

0.592 
 
 

1.408 
 
 

0.791 
 

1.275 
 
 

1.802 
 
 

    0.869 0,7036758 

 
 

 
0.242 

 
 

0.602 
 
 
 

0.398 
 
 

1.581 
 
 

0.421 
 

0.465 
 
 

1.55 
 
 
 

0.703 

 
Unchang

ed 
 
 

Unchang
ed 

 
 
 

Unchang
ed 

 
 

Relapse§ 
 
 

Unchang
ed 

 
Unchang

ed 
 
 

Unchang
ed 

 
 
 

Unchang
ed 
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Figure 1: Evaluation of IgG antibody titers in IBD patients.( A) anti-RBD IgG antibodies in IBD patients 

enrolled in Milan (black dots), Cagliari (blue dots) and Erlangen (red dots). (B) anti-RBD IgG 

antibodies in sera of otherwise healthy subjects collected before 2020 (open circles) or between 

April and June 2020 (closed circles), in IBD patients collected before 2020 (open squares) or between 

April and June 2020 (closed squares). (C) Longitudinal variation of serum anti-RBD IgG antibodies in 

COVID-19+ IBD patients. 

 


