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Abstract 

Background  In Italy, the incidence of SARS-CoV-2 infection peaked in April and November 2020, defining two 
pandemic waves of coronavirus disease 2019 (COVID-19). This study compared the characteristics and outcomes of 
patients with inflammatory bowel disease (IBD) and SARS-CoV-2 infections between pandemic waves.

Methods  Observational longitudinal study of IBD patients with SARS-CoV-2 infection. Patients with established diag-
noses of IBD and of SARS-CoV-2 infection were consecutively enrolled in two periods: (i) first wave, from 1 March 2020 
to 31 May 2020; and (ii) second wave, from 15 September to 15 December 2020.

Results  We enrolled 937 IBD patients (219 in the first wave, 718 in the second wave). Patients of the first wave were 
older (mean ± SD: 46.3 ± 16.2 vs. 44.1 ± 15.4 years, p = 0.06), more likely to have ulcerative colitis (58.0% vs. 44.4%, 
p < 0.001) and comorbidities (48.9% vs. 38.9%; p < 0.01), and more frequently residing in Northern Italy (73.1% vs. 
46.0%, p < 0.001) than patients of the second wave. There were no significant differences between pandemic waves 
in sex (male: 54.3% vs. 53.3%, p = 0.82) or frequency of active IBD (44.3% vs. 39.0%, p = 0.18). The rates of negative out-
comes were significantly higher in the first than second wave: pneumonia (27.8% vs. 11.7%, p < 0.001), hospital admis-
sion (27.4% vs. 9.7%, p < 0.001), ventilatory support (11.9% vs. 5.4%, p < 0.003) and death (5.5% vs. 1.8%, p < 0.007).

Conclusion  Between the first and second SARS-CoV-2 pandemic waves, demographic, clinical and geographical 
features of IBD patients were different as were the symptoms and outcomes of infection. These differences are likely 
due to the different epidemiological situations and diagnostic possibilities between the two waves.
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Background
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is a new member of the coronavirus family, first 
identified in China at the end of 2019. In the beginning of 
2020, it started spreading worldwide, leading the World 
Health Organization in March 2020 to declare a pan-
demic of coronavirus disease 2019 (COVID-19) [1]. The 
clinical picture of COVID-19 is extremely heterogene-
ous, ranging from mild disease to pneumonia and even 
acute respiratory distress syndrome, which is potentially 
fatal [2].

After China, Europe was the first region of the world 
to be affected by the pandemic. In particular, in Italy the 
spread of infection started in February 2020 and, from 
then until 31 December 2020, COVID-19 caused 10% of 
all deaths, and 14% of all deaths in Northern Italy, 7% in 
Central Italy, and 5% in Southern Italy [3, 4]. A first pan-
demic "wave" lasted from February to May 2020, when 
the infection spread rapidly, especially in the north, caus-
ing a very high number of deaths and placing huge stress 
on the health care system, leading to the lockdown. In 
September 2020, a second pandemic wave started when 
new cases increased exponentially for several weeks and 
containment measures were implemented at regional and 
national levels [3]. During this second wave, the impact 
of COVID-19 on the different macroregions of Italy was 
homogeneous [5].

In Italy, differences in geographical impact were not 
the only difference between the first and second waves. 
Patients affected in the second wave were younger, had 
fewer comorbidities, and experienced milder symptoms, 
with overall better short-term outcome and lower mor-
tality (43.3% in first wave vs. 11.5% in second wave) [6]. 
These differences were also observed in other countries 
[7–12].

In patients with inflammatory bowel disease (IBD), the 
risk of SARS-CoV-2 infection is not higher than among 
the general population [13]. Furthermore, the risk of a 
severe COVID-19 course, requiring ventilation or leading 
to death, is similar in IBD patients to that of the general 
population [14]. Also, the main risk factors for negative 
COVID-19 outcomes are similar to those in the general 
population, and are older age [13, 15–20], male sex [19], 
and comorbidities [13, 15–19, 21]. Risk factors for nega-
tive COVID-19 outcomes related to IBD are active dis-
ease [14, 15, 22] and ulcerative colitis [15]. The precise 
impact of medication on outcome is not fully defined, 
but so far no therapy has been shown to negatively affect 
COVID-19 course [16, 20, 22]. Despite these studies on 
COVID-19 in IBD patients, no study has yet compared 
the impact of the infection between first and second pan-
demic waves. Therefore, we assessed epidemiology and 
clinical outcomes of SARS-CoV-2 infection in the IBD 

population in Italy between the first and second pan-
demic waves.

Methods
Patients
This observational, longitudinal, multicentre study was 
supported and coordinated by the Italian Group for the 
Study of Inflammatory Bowel Disease (IG-IBD). The 
study protocol was approved by the ethics committees 
of participating IBD centres from across Italy. Patients 
at participating IBD centres were consecutively included 
in the study if they had an established diagnosis of 
Crohn’s disease (CD) or ulcerative colitis (UC) for at least 
6  months and a SARS-CoV-2 infection, defined as the 
polymerase chain reaction (PCR)-confirmed presence of 
SARS-CoV-2 genome in a nasopharyngeal swab. Patients 
were enrolled in two periods: (i) first wave, from 1 March 
2020 to 31 May 2020; and (ii) second wave, from 15 Sep-
tember to 15 December 2020.

The following data were collected for each patient at 
enrollment: sex, age, comorbidities, macroregion of resi-
dence (Northern Italy, Central Italy, and Southern Italy 
including the islands), type of IBD (UC or CD), year of 
IBD diagnosis, IBD activity, and ongoing IBD therapy. 
IBD activity was measured according to the partial Mayo 
score for UC patients [23] and the Harvey-Bradshaw 
index (HBI) for CD patients [24].

Data on COVID-19 symptoms and course were col-
lected for each patient. COVID-19 symptoms were clas-
sified as respiratory (pharyngodynia, cough, rhinitis, 
dyspnoea), gastrointestinal (diarrhoea, nausea, vomiting 
or abdominal pain), systemic (fever, arthralgia, myalgia, 
fatigue or anorexia), or dysgeusia or anosmia. COVID-19 
outcome was considered negative if there was at least one 
of the following conditions: pneumonia, need for hos-
pital admission, need for ventilatory support, or death. 
A severe negative outcome was defined as the need for 
ventilatory support (continuous positive airway pres-
sure, noninvasive mechanical ventilation or intubation) 
or death.

Statistical analysis
Continuous normal variables were compared with Stu-
dent’s t test. Fisher’s exact test and chi-square test were 
used for categorical variables. Statistical significance was 
set at a p value of 0.05 or less. Statistical analyses were 
done using MedCalc software (v.18.9.1; MedCalc Soft-
ware, Ostend, Belgium).

Results
Overall, 937 IBD patients were enrolled, including 219 
in the first wave and 718 in the second wave (Table 1). 
Patients in the first wave were older than those in the 
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second wave (mean, 46.3 vs. 44.1 years, p = 0.06). More-
over, there was a higher prevalence of UC patients in 
the first than second wave (58.0% vs. 44.4%; p < 0.01) 
and a higher percentage of patients with comorbidities 
(48.9% vs. 38.9%; p < 0.01). No significant difference was 
found in the prevalence of patients with active disease. 
Furthermore, no significant differences were found in 
the frequency of use of different therapies (Table  2). 
In terms of geographical distribution, the percentage 
of patients residing in Northern Italy was significantly 
higher in the first than second wave (73.1% vs. 46.0%; 
p < 0.01).

Symptoms related to SARS-CoV-2 infection are 
shown in Table  3. The percentage of asymptomatic 
patients was significantly lower during the first than 

second wave (9.1% vs. 15.6%, p < 0.01). In contrast, 
respiratory (68.9% vs. 53.9%) and systemic (78.5% vs. 
66.7%) symptoms were significantly more frequent in 
the first wave (p < 0.01 for both). No significant differ-
ences were found for the other symptoms.

Overall, 145 patients had a negative outcome: 61 in 
the first wave, and 84 in the second wave. The rates 
of individual negative outcomes were all significantly 
higher in the first than second wave: pneumonia (27.8% 
vs. 11.7%, p < 0.001), hospital admission (27.4% vs. 
9.7%, p < 0.001), ventilatory support (11.9% vs. 5.4%, 
p < 0.003) and death (5.5% vs. 1.8%, p < 0.007) (Fig. 1).

Among patients with negative outcomes, there were 
no significant differences between the first and second 
waves in terms of mean age, presence of comorbidities 
and rate of active disease (Table  4). Instead, a signifi-
cant difference was observed regarding the geographi-
cal distribution, with more patients from Northern 
Italy in the first than second wave. Similar findings were 
observed limiting the analysis to patients with severe 
COVID-19 (Supplementary Table 1).

Table 1  Demographic and clinical characteristics of IBD patients during first and second waves of the COVID-19 pandemic in Italy

a Student’s t test for age and disease duration; Chi-square test and Fisher’s exact test for the other variables

Characteristic First wave (n = 219) Second wave (n = 718) p valuea

Male sex, n (%) 119 (54.3) 383 (53.3) 0.82

Age, years, mean (SD) 46.3 (16.2) 44.1 (15.4) 0.06

Ulcerative colitis, n (%) 127 (58.0) 319 (44.4)  < 0.01

Disease duration, years, mean (SD) 13.7 (9.6) 13.1 (10.0) 0.45

Active disease, n (%) 97 (44.3) 280 (39.0) 0.18

Comorbidities, n (%) 107 (48.9) 279 (38.9)  < 0.01

Smoking habit, n (%) 37 (16.9) 111 (15.5) 0.60

Macroregion of residence, n (%)  < 0.001

  Northern Italy 160 (73.1) 330 (46.0)

  Central Italy 48 (21.9) 204 (28.4)

  Southern Italy 11 (5.0) 184 (25.6)

Table 2  Ongoing therapy in IBD patients with a SARS-CoV-2 
infection, by pandemic wave

TNF Tumour necrosis factor
a Fisher’s exact test
b Including risankizumab, ozanimod, filgotinib, and apremilast

IBD therapy, n (%) First wave (n = 219) Second 
wave 
(n = 718)

p valuea

None 17 (7.8) 39 (5.4) 0.20

Salicylates 111 (50.7) 381 (53.1) 0.58

Steroids 22 (10.0) 100 (13.9) 0.17

Immunosuppressors 22 (10.0) 79 (11.0) 0.80

Immunosuppres-
sors + anti-TNF agents

6 (2.7) 16 (2.2) 0.62

Anti-TNF agents 76 (34.7) 270 (37.6) 0.47

Vedolizumab 33 (15.1) 82 (11.4) 0.16

Ustekinumab 10 (4.6) 41 (5.7) 0.61

Otherb 4 (1.8) 9 (1.3) 0.51

Table 3  SARS-CoV-2 infection-related symptoms among IBD 
patients, by pandemic wave

a Fisher’s exact test

Symptoms, n (%) First wave (n = 219) Second 
wave 
(n = 718)

p valuea

None 20 (9.1) 112 (15.6) 0.01

Respiratory 151 (68.9) 387 (53.9)  < 0.01

Gastrointestinal 57 (26.0) 142 (19.8) 0.06

Systemic 172 (78.5) 479 (66.7)  < 0.01

Dysgeusia or anosmia 75 (34.2) 251 (35.0) 0.87
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Discussion
This study compared demographic and clinical features 
of IBD patients with a SARS-CoV-2 infection between 
the first and second pandemic waves in Italy. During the 
first wave, 73.1% of SARS-CoV-2-infected IBD patients 
were residents of Northern Italy, while during the sec-
ond wave this percentage was less (46.0%). Moreover, 
in the first wave, patients were older (p = 0.06) and sig-
nificantly more likely to have UC and comorbidities than 
patients in the second wave. In contrast, no differences 
were found between pandemic waves in the frequency of 
active disease or use of different IBD therapies. Regard-
ing the clinical presentation of SARS-CoV-2 infection, 
more patients were asymptomatic in the second than 
first wave; systemic and respiratory symptoms were sig-
nificantly less frequent than in the first wave. Gastroin-
testinal symptoms were slightly more frequent in the first 
pandemic wave and occurred at a percentage lower than 
that reported by other authors [25]. Negative outcomes 
(pneumonia, hospital admission, need for ventilatory 
support, or death) were significantly more frequent in the 
first than second wave and in patients residing in North-
ern Italy.

Our findings in IBD patients are consistent with the 
general epidemiological situation in Italy in the two 
pandemic waves [5, 6, 25]. In particular, the different 
geographical distributions and rates of negative out-
comes in IBD patients with a SARS-CoV-2 infection 
in the two waves reflect those of the general Italian 
population [5]. The higher rate of negative COVID-19 
outcomes during the first pandemic wave is likely due 
to the fact that diagnosed patients in Italy had more 
severe disease and were more often symptomatic. 
These differences are related to differences in how the 
national health care system organized the screening for 
and treatment of SARS-CoV-2 infections. During the 
first wave, only patients admitted to hospital or with 
moderate-to-severe symptoms underwent molecular 
testing, whereas asymptomatic subjects and patients 
with mild symptoms were not tested (and only required 
to self-isolate). The limited testing in the first wave con-
tributed to an underestimation of the total number of 
cases and consequentially increased the percentages 
of patients with severe and fatal COVID-19. On the 
other hand, during the second wave, there was bet-
ter adherence to containment measures such as social 

Fig. 1  Negative COVID-19 outcomes in IBD patients, by pandemic wave

Table 4  Demographic and clinical characteristics of IBD patients with negative COVID-19 outcomes, by pandemic wave

a Student’s t test for age; Fisher’s exact test

Characteristic First wave (n = 61) Second wave (n = 84) p valuea

Age, years, mean (SD) 55.4 (15.9) 58.1 (15.1) 0.28

Comorbidities, n (%) 41 (67.2) 61 (72.6) 0.58

Active disease, n (%) 30 (49.1) 47 (55.9) 0.50

Macroregion of residence, n (%)  < 0.002

Northern Italy 51 (83.6) 46 (54.8)

Central Italy 7 (11.5) 22 (26.2)

Southern Italy 3 (4.9) 16 (19.0)
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distancing, sanitizing and use of facial masks and, at the 
same time, greater availability of testing [26]. As shown 
by Dorrucci et  al. [27], the excess death rate for all of 
Italy was similar between the two waves (31% during 
the first and 35% during the second wave). Moreover, 
the overall estimated mortality in Italian Internal Medi-
cine wards was also similar in the two pandemic waves 
[28]. On the other hand, the excess death rate in North-
ern Italy reduced from 60% in the first wave to 42% in 
the second wave, while in the rest of Italy it increased 
[27]. Thus, the risks of SARS-CoV-2 infection and of 
COVID-19 in IBD patients may be similar to those in 
the general population. These observations also suggest 
that the national lockdown during the first wave was 
effective in preventing the virus from spreading outside 
of Northern Italy.

Our findings that the incidence of SARS-COV-2 infec-
tion and negative outcomes (in the two pandemic waves) 
paralleled what was observed in the general population 
are coherent with what was reported globally for IBD 
patients [29]. A similar lack of difference in negative out-
comes of SARS-CoV-2 infection between the two pan-
demic waves was observed in patients with cirrhosis [30].

This study reports findings from a large cohort of 
consecutive IBD patients with COVID-19 from a single 
country, where the overall management of COVID-19 
has been relatively homogeneous in the two pandemic 
waves. The main limitations of our study are represented 
by that the results may not be applicable in settings that 
differ in terms of epidemiological course as well as social, 
cultural, political and economic backgrounds and by the 
lack of some additional information about patients’ char-
acteristics (namely Body Mass Index) and of a control 
group (e.g. general population).

Conclusions
Demographic, clinical and geographical features of 
IBD patients with SARS-CoV-2 infection were different 
between first and second waves. Moreover, symptoms 
and outcomes of SARS-CoV-2 infection were different 
between the two pandemic waves. These findings are 
consistent with those observed in the general population 
and are likely due to the different epidemiological situa-
tions and diagnostic possibilities between the two peri-
ods. Our findings reinforce the message that IBD is not a 
risk factor for worse outcomes of SARS-CoV-2 infection.
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