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Introduction
The incidence and prevalence of inflammatory 
bowel disease (IBD) is increasing worldwide,1 
especially in newly industrialized countries.2 In 
western countries the incidence of IBD is stable 

and even falling, and the prevalence is estimated 
at 0.3%.2 Though IBD patients should not be 
routinely considered immunocompromised,3 they 
are at increased risk for infectious complications. 
Because of the chronic nature of the disease, most 
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of the patients require long-term therapy includ-
ing corticosteroids, immunomodulators or other 
biologicals. Hence, they are at increased risk for 
infections.3–7 In addition, based on genome wide 
association studies, the innate immune system 
might be impaired in IBD patients.3 Community 
acquired pneumonia (CAP) is the second most 
common cause of hospitalization and the most 
common infectious cause of death in United 
states.8,9 CAP is among the top three infectious 
diseases affecting IBD patients7 and accounts for 
significant morbidity and mortality. Previous 
studies found that IBD patients have a higher risk 
for complications following bacterial pneumonia5 
including Hemophilus influenzae pneumonia, and 
also following influenza virus pneumonia.6,10 
Older age, chronic obstructive lung disorder, pro-
ton pump inhibitors (PPIs) use, corticosteroids 
use and tumor necrosis factor alpha inhibitors use 
are known to be associated with increased risk for 
pneumonia among IBD patients.5,6,11 A recent 
United States nationwide cohort found that 
elderly IBD patients with pneumonia have an 
increased hospitalization rate.12 To date, no study 
has described and evaluated the outcomes of 
pneumonia among IBD patients. We investigated 
the epidemiology, natural history and predictors 
of adverse outcomes in IBD patients treated for 
pneumonia.

Materials and methods

Study design and patient selection
This was a retrospective, data-based cohort study 
that included adult patients admitted to Sheba 
Medical Center for pneumonia between 2012 
and 2018. Data was collected from an electronic 
repository of all emergency department admis-
sions and included tabular demographic and clin-
ical variables and free-text physician records. The 
cohort consisted of IBD patients and non-IBD 
patients. Patients under 18-years-old were 
excluded. Moreover, for each patient, only the 
first admission during that period of time was 
taken into account, while other additional admis-
sions were excluded. IBD and pneumonia cases 
were extracted using the International 
Classification of Diseases (ICD-10) coding.

Data extraction
The following data was collected from the elec-
tronic health record of Sheba Medical Center:

•• Demographic factors – age (years), sex.
•• Background chronic medications – anti-

platelet drugs, anticoagulants, anti-hyper-
tensive medications, β-blocking agents, 
insulin and oral blood glucose-lowering 
medications, HMG-CoA reductase inhibi-
tors, opioids, PPIs, benzodiazepine-deriva-
tive medications.

•• Disease characteristics (disease activity, 
extent of disease, history of IBD surgeries). 
Disease activity status was extracted from 
free text summaries following gastroenter-
ologist visits. As many of the included 
patients are not actively followed in our 
center and were only hospitalized for pneu-
monia, disease characteristics were availa-
ble only partially.

•• IBD-related medications – amino salicylic 
acid and similar agents (5-ASA), corticos-
teroids, immunomodulators such as azathi-
oprine, mercaptopurine and methotrexate. 
Biologicals including tumor necrosis factor 
alpha inhibitors and anti-adhesion medica-
tions such as vedolizumab.

•• Comorbidities – congestive heart failure, 
ischemic heart disease, hypertension, diabe-
tes, smoking, alcohol abuse, gastroesopha-
geal reflux disorder, bronchiectasis, chronic 
obstructive pulmonary disorder, asthma 
and cerebrovascular ischemic disease.

Outcomes
1.	 Primary outcome – mortality within 30 days.
2.	 Secondary outcomes – hospitalization rate, 

hospitalization duration and recurrence of 
pneumonia within 1 year.

Data analysis and statistical methods
Patients’ characteristics are presented as median 
and interquartile range (IQR) for continuous vari-
ables, while categorical variables are expressed as 
proportions. Outcome comparisons between IBD 
patients and non-IBD patients, and between 
Crohn’s disease (CD) patients and ulcerative coli-
tis (UC) patients were performed using two-tailed 
Student’s t-test for continuous variables. Chi-
squared test was used for categorical variables. 
For each demographic factor, background disease 
and medication, we conducted univariate analyses 
related to 30-day mortality rate. We then con-
structed a model by logistic regression analysis 
composed of the highly associated variables to 
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30-day mortality outcome. A value of p ⩽ 0.05 was 
considered statistically significant. Statistical anal-
yses were performed using IBM SPSS Statistics 
(IBM, Armonk, NY, USA).

Study ethics and patient consent
This study was carried out in accordance with the 
ethical guidelines of the Declaration of Helsinki. 
The study was approved by the Sheba Medical 
Center ethics committee. Approval was granted 
for Helsinki protocol 4530 on 28 April 2019. 
Since this was a retrospective analysis, no 
informed consent was obtained.

Results

Patient characteristics
Our cohort consisted of 25,254 admissions to 
Sheba Medical Center for pneumonia between 1 
January 2012 and 31 December 2018. Of them, 
16,732 admissions met the inclusion criteria. 
There were 97 IBD patients. Among them, 45 
were CD patients and 52 were UC patients. To 
mention, there were 997,873 admissions to Sheba 
Medical Center in that period, of them 800,904 
non-IBD patients and 6599 IBD patients 
18-years-old or older. Pneumonia accounted  
for 2.1% and 1.5% of these admissions for non-
IBD patients and IBD patients, respectively 
(p-value = 0.001). (Figure 1).

Baseline characteristics of IBD and non-IBD 
patients are presented in Table 1. IBD patients 
were younger than non-IBD patients [72 (53.5–
83.0) versus 75 (60.0–85.0) years (IQR), 
p = 0.25], but it was not significant. No signifi-
cant difference in gender proportions between 
the groups was observed. Comorbidities such as 
diabetes (16.5% versus 22.8%, p = 0.142), 
hypertension (30.9% versus 41.4%, p = 0.037) 
and congestive heart failure (15.5% versus 
19.2%, p = 0.350) were more prevalent among 
non-IBD patients (Figure 2), and some of these 
were statistically significant. The IBD group 
had a higher prevalence of bronchiectasis com-
pared with the non-IBD group (3% versus 1%, 
p < 0.001). As excepted, use of immunosup-
pressant and biological medications was more 
common among IBD patients [corticosteroids 
(19.6% versus 9.7%, p = 0.010), azathioprine 
(5.2% versus 0.4%, p < 0.001) mercaptopurine 

(4.1% versus 0%, p < 0.001), methotrexate 
(3.1% versus 0.7%, p = 0.004), vedolizumab 
(2.1% versus 0%, p < 0.001), tumor necrosis 
factor alpha inhibitors (6.2% versus 0%, 
p < 0.001)]. Characteristics of CD and UC 
patients are shown in Table 2. CD patients were 
younger than UC patients [60 (37–76) versus 
78.5 (70.25–85) years, p = 0.006]. Except for 
the higher rate of diabetes among UC patients 
(4% versus 26%, p = 0.03) no significant differ-
ence in background comorbidities was observed 
between the groups. Use of 5-ASA was more 
prevalent among the UC group (37% versus 
61%, p = 0.02), while tumor necrosis factor 
alpha inhibitors were used only by CD patients 
(13% versus 0%, p < 0.01).

Figure 1.  Study flow chart.
CD, Crohn’s disease; IBD, inflammatory bowel disease;  
UC, ulcerative colitis
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Table 1.  Baseline characteristics: IBD patients versus non-IBD patients.

IBD patients
n = 97

Non-IBD patients
n = 16,635

p-value

Age, years – median (IQR) 72 (53.5–83.0) 75 (60.0–85.0) 0.25

Male (%) 45 (46%) 8997 (54%) 0.13

Comorbidity (%)

Congestive heart failure (%) 15 (15%) 3196 (19%) 0.35

Ischemic heart disease (%) 22 (23%) 3247 (19%) 0.43

Hypertension (%) 30 (31%) 6886 (41%) 0.03

Diabetes (%) 16 (16%) 3787 (23%) 0.14

CVA (%) 9 (9%) 1678 (9%) 0.79

Bronchiectasis (%) 3 (3%) 114 (1%) <0.01

Chronic obstructive pulmonary disorder (%) 8 (8%) 1399 (8%) 0.95

Asthma (%) 5 (5%) 617 (4%) 0.45

Gastroesophageal reflux disease (%) 2 (2%) 248 (1%) 0.64

Smoking (%) 13 (3%) 1371 (8%) 0.06

Alcohol use (%) 0 (0%) 67 (<1%) 0.53

Background chronic medications (%)

Anticoagulants (%) 45 (46%) 8209 (49%) 0.56

Antiplatelet drugs (%) 35 (36%) 6252 (38%) 0.76

Antihypertensive agents (%) 35 (36%) 7451 (45%) 0.08

β-blocking agents (%) 27 (28%) 5895 (35%) 0.11

Insulin analogs (%) 10 (10%) 1393 (8%) 0.49

Other blood glucose lowering drugs (%) 1 (1%) 500 (3%) 0.25

HMG-CoA reductase inhibitors (%) 26 (27%) 6111 (37%) 0.04

Proton pump inhibitors (%) 41 (42%) 5400 (32%) 0.04

Benzodiazepines and derivates (%) 18 (19%) 3949 (24%) 0.23

Opioids (%) 8 (8%) 1276 (8%) 0.83

IBD medications (%)

Amino salicylic acid and similar agents (%) 49 (51%) 37 (<1%) <0.01

Corticosteroids (%) 19 (20%) 1615 (10%) 0.01

Azathioprine (%) 5 (5%) 60 (<1%) <0.01

Mercaptopurine (%) 4 (4%) 4 (<1%) <0.01

Methotrexate (%) 3 (3%) 111 (<1%) <0.01

Vedolizumab (%) 2 (2%) 0 (0%) <0.01

Tumor necrosis factor alpha inhibitors (%) 6 (6%) 0 (0%) <0.01

CVA, cerebrovascular accident; IBD, inflammatory bowel disease; IQR, interquartile range
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Table 2.  Baseline characteristics: Crohn’s disease patients versus ulcerative colitis patients.

CD patients (n = 45) UC patients (n = 52) p-value

Age, years, median (IQR) 60.0 (37.0–76.0) 78.5 (70.25–85.0) <0.01

Male (%) 22 (48%) 23 (44%) 0.64

Comorbidity (%)

Congestive heart failure (%) 6 (13%) 9 (17%) 0.58

Ischemic heart disease (%) 7 (15%) 15 (28%) 0.11

Hypertension (%) 10 (22%) 20 (38%) 0.08

Diabetes (%) 2 (4%) 14 (26%) 0.03

CVA (%) 3 (6.7%) 6 (11.5%) 0.41

Bronchiectasis (%) 2 (4.4%) 1 (2%) 0.47

Chronic obstructive pulmonary disorder (%) 3 (6.7%) 5 (9.6%) 0.59

Asthma (%) 1 (2.2%) 4 (7.7%) 0.22

Gastroesophageal reflux disease (%) 1 (2.2%) 1 (1.9%) 0.91

Smoking (%) 7 (15.6%) 6 (11.5%) 0.56

Alcohol use (%) 0 (0%) 0 (0%)  

Background chronic medications (%)

Anticoagulants (%) 18 (40%) 27 (51%) 0.24

Antiplatelet drugs (%) 10 (22%) 25 (48%) 0.08

Antihypertensive agents (%) 11 (24%) 24 (46%) 0.02

β-blocking agents (%) 10 (22%) 17 (32%) 0.25

Insulin analogs (%) 3 (6.7%) 7 (13.5%) 0.27

Other blood glucose lowering drugs (%) 1 (2.2%) 0 (0%) 0.28

HMG-CoA reductase inhibitors (%) 8 (17%) 18 (34%) 0.06

Proton pump inhibitors (%) 15 (33%) 26 (50%) 0.09

Benzodiazepines and derivates (%) 7 (15%) 11 (21%) 0.47

Opioids (%) 5 (11%) 3 (5.8%) 0.34

IBD medications (%)

Amino salicylic acid and similar agents (%) 17 (37%) 32 (61%) 0.02

Corticosteroids (%) 8 (17%) 11 (21%) 0.67

Azathioprine (%) 3 (6.7%) 2 (3.8%) 0.53

Mercaptopurine (%) 1 (2.2%) 3 (5.8%) 0.38

Methotrexate (%) 2 (4.4%) 1 (1.9%) 0.47

Vedolizumab (%) 0 (0%) 2 (3.8%) 0.184

Tumor necrosis factor alpha inhibitors (%) 6 (13%) 0 (0%) <0.01

CD, Crohn’s disease; CVA, cerebrovascular accident; IBD, inflammatory bowel disease; IQR, interquartile range;  
UC, ulcerative colitis
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Table 3.  Pneumonia outcomes: IBD patients versus non-IBD patients.

IBD patients Non-IBD 
patients

p-value

30-day mortality (%) 11 (11%) 2009 (12%) 0.82

Hospitalization (%) 90 (93%) 14245 (86%) 0.04

Hospitalization duration, 
days, median (IQR)

4.0 (3.0–7.0) 4.0 (2.0–7.0) 0.38

Recurrence within 1 year (%) 0 (0%) 0 (0%)  

IBD, inflammatory bowel disease; IQR, interquartile range

Table 4.  Pneumonia outcomes: Crohn’s disease patients versus ulcerative 
colitis patients.

CD patients UC patients p-value

30-day mortality (%) 5 (11.1%) 6 (11.5%) 0.94

Hospitalization (%) 42 (93.3%) 48 (92.3%) 0.84

Hospitalization duration, 
days, median (IQR)

3 (2.0–5.25) 5.5 (3.0–9.75) 0.03

Recurrence within 1 year (%) 0 (0%) 0 (0%)  

CD, Crohn’s disease; IQR, interquartile range; UC, ulcerative colitis

Figure 2.  Background comorbidities: IBD patients versus non-IBD patients.
CHF, congestive heart failure; COPD, chronic obstructive pulmonary disorder; DM, diabetes; GERD, gastroesophageal reflux 
disorder; IBD, inflammatory bowel disease

Outcomes
Primary and secondary outcomes are summa-
rized in Table 3 (IBD versus non-IBD group) and 
Table 4 (CD group compared with UC group). 
IBD patients had a higher hospitalization rate 

than non-IBD patients (92.8% versus 85.6%, 
p = 0.045), while hospitalization duration [4 (3–7) 
days versus 4 (2–7) days (IQR), p = 0.384] did not 
statistically differ among the two groups. IBD 
patients had a similar 30-day mortality rate com-
pared with non-IBD patients (12.1% and 11.3%, 
p = 0.824). CD and UC patients demonstrated 
the same rate of 30-day mortality rate (~11%) and 
hospitalization rate (~93%). CD patients had a 
shorter hospitalization duration [3 (2.0–5.25)  
versus 5.5 (3–9.75) days, p = 0.029] compared 
with UC patients.

Predictors of mortality
Table 5 shows results of univariate analyses 
related to 30-day mortality rate including various 
demographic and clinical factors. We found bron-
chiectasis [odds ratio (OR) 18.88, 95% confi-
dence interval (CI) 1.55–229.38, p = 0.02] to be 
significantly associated with the risk of 30-day 
mortality in IBD patients. Univariate analysis also 
demonstrated that history of IBD abdominal  
surgery was associated with increased risk of 
30-day mortality (OR 4.18, 95% CI 0.94–18.56, 
p = 0.04). On the other hand, neither chronic 
obstructive pulmonary disorder (OR 2.96, 95% 
CI 0.51–16.92, p = 0.20) nor asthma (OR 0.88, 
95% CI 0.81–0.94, p = 0.41) has been found to 
significantly correlate with increased rate of 
30-day mortality. In addition, use of PPIs (OR 
4.28, 95% CI 1.06–17.30, p = 0.03), opioids (OR 
6.07, 95% CI 1.22–30.24, p = 0.01) and benzodi-
azepines (OR 4.67, 95% CI 1.24–17.61, p = 0.01) 
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was highly associated with increased 30-day mor-
tality rate. Neither immunosuppressants nor bio-
logical agents were found to affect 30-day 
mortality rate among IBD patients (Table 5). 
Pulmonary embolism, deep venous thrombosis 
episodes or anticoagulants prophylaxis during 
hospitalization were not associated with the risk 
of 30-day mortality (Table 5).

The multivariate logistic regression analysis is 
shown in Table 6. Bronchiectasis [adjusted OR 
(AOR) 60.95, 95% CI 2.72–1364.39, p = 0.01] 
and opioids use (AOR 13.21, 95% CI 1.29–
135.18, p = 0.03) were independently associ-
ated with the risk of 30-day mortality in IBD 
patients.

Discussion
In this large tertial center cohort, we examined 
the risk factors for mortality from pneumonia in 
IBD patients. We found 30-day mortality rate and 
hospitalization duration to be comparable 
between IBD and non-IBD patients, while hospi-
talization rate was higher among IBD patients. 
Bronchiectasis and opioids use were associated 
with increased risk of mortality in IBD patients 
treated for pneumonia. To the best of our knowl-
edge, this is the first study to identify predictors of 
mortality in IBD patients with pneumonia.

The incidence of respiratory manifestations in IBD 
patients is underestimated,13 first described by 
Kraft et al.14 in 1976, and its prevalence was esti-
mated to be as high as 0.21%. Bronchiectasis is one 
of the most common respiratory disorders in IBD 
patients; its frequency ranges from 18% to 26% 
and it may precede or follow disease diagnosis.15,16 
In our cohort three IBD patients had bronchiecta-
sis (3%), and there were two CD patients and one 
UC patient. Exacerbations are usually caused by 
acute bacterial infections,17,18 thus, the importance 
of vaccinations regimen adherence cannot be over-
emphasized. Furthermore, bronchiectasis might be 
complicated by life threatening massive hemopty-
sis, a medical condition which may require prompt 
diagnostic and therapeutic procedures.19 Therefore, 
gastroenterologists should be aware of the harmful 
effects of respiratory involvement in IBD patients, 
particularly bronchiectasis, although it is relatively 
rare. Pulmonologist consultation should be pro-
moted early in selected patients and management 
should be tailored for each patient. This is well 
highlighted by our findings.

Pain management is a well-known challenge in 
treating IBD patients. While commonly used 
pain-killers such as non-steroidal anti-inflamma-
tory drugs may cause a disease exacerbation,20 
narcotics (e.g. opiates) use is very prevalent in 
alleviating disease symptoms.20–22 Opiates pre-
scription is increasing worldwide among patients 
with chronic non-cancer pain, including IBD 
patients.21 In the largest population-based study 
of opiate use among IBD patients, by Burr et al., 
30% of the patients were prescribed an opiate 
agent during a period of 3 years.21 Notably, Gao 
et  al. showed that most IBD patients use opi-
ates.20 IBD patients with poor quality of life are 
more likely to use opioids.22 Our study demon-
strated an increased odds ratio for 30-day mortal-
ity among IBD patients treated for pneumonia 
(AOR 13.21, 95% CI 1.29–135.18, p = 0.03). 
Some of the physiologic effects of opiates are 
reduced cough reflex, slow and shallow respira-
tions and impaired secretions clearance,23–25 all of 
which may contribute to development of pneu-
monia. In addition, some opiate agents are known 
to impair the innate and adaptive immune sys-
tems, weakening the defense system against caus-
ative pathogens.25 Burr et al. found that heavy use 
of strong opiates among IBD patients is associ-
ated with increased all-cause mortality.21 In addi-
tion, it was observed that opiates use among 
community dwellers with Alzheimer’s disease was 
associated with a 34% increased risk of hospital 
treated pneumonia compared with non-users.24 A 
recently published large cohort study of 25,392 
participants demonstrated a strong, independent 
association between prescribed opioids and the 
risk of CAP requiring hospitalization.25 
Furthermore, a dose-dependent effect of this 
association has been demonstrated.24,25 Thus, it is 
crucial to consider the harmful effects of opiates 
when prescribing these agents, and to reduce 
their use as much as possible.

We did not find a significant association between 
immunosuppressants use (particularly corticos-
teroids) and 30-day mortality rate. It was true 
also for other immunomodulators and biological 
agents (Table 5). Multiple multivariate models 
composed of different combinations of incorpo-
rated covariates resulted in similar findings. Our 
results are in contrast with previous studies that 
demonstrated increased risk of pneumonia among 
IBD patients using corticosteroids, biologicals5,11 
or thiopurines.11 A possible explanation for this 
may be a modest sample size; otherwise it is 
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Table 5.  Univariate analyses: odds ratio for 30-day mortality rate in IBD patients treated for pneumonia.

Odds ratio 95% CI p-value

Age 1.03 0.99–1.07 0.13

Male 0.39 0.09–1.58 0.17

Hospitalization 0.75 0.08–6.88 0.79

Active disease* 0.88 0.16–4.69 0.88

Previous IBD surgeries** 4.18 0.94–18.56 0.04

Anticoagulants prophylaxis during Hx 2.57 0.71–9.32 0.13

PE/DVT during Hx 0.88 0.81–0.95 0.46

Comorbidity

Congestive heart failure 0.51 0.06–4.34 0.53

Ischemic heart disease 0.73 0.146–3.67 0.70

Hypertension 3.10 0.86–11.11 0.07

Diabetes 2.10 0.49–8.99 0.30

CVA 0.87 0.80–0.94 0.26

Bronchiectasis 18.88 1.55–229.38 0.02

Chronic obstructive pulmonary disorder 2.96 0.51–16.92 0.20

Asthma 0.88 0.81–0.94 0.41

Gastroesophageal reflux disease 0.88 0.82–0.95 0.60

Smoking 0.86 0.80–0.94 0.16

Alcohol use – – –

Background chronic medications

Anticoagulants 1.446 0.41–5.10 0.56

Antiplatelet drugs 0.35 0.07–1.75 0.18

Antihypertensive agents 2.35 0.66–8.38 0.17

Beta blocking agents 0.96 0.23–3.96 0.96

Insulin analogues 0.85 0.09–7.48 0.88

Other blood glucose lowering drugs 0.88 0.82–0.951 0.71

HMG-CoA reductase inhibitors 0.84 0.76–0.93 0.03

Proton pump inhibitors 4.28 1.06–17.30 0.03

Benzodiazepines and derivates 4.67 1.24–17.61 0.01

Opioids 6.07 1.22–30.24 0.01

IBD medications

Amino salicylic acid and similar agents 1.20 0.34–4.23 0.77

Corticosteroids 1.64 0.39–6.88 0.49

Azathioprine 0.88 0.81–0.94 0.41

Mercaptopurine 0.88 0.81–0.95 0.46

Methotrexate 0.88 0.82–0.95 0.52

Vedolizumab 0.88 0.82–0.95 0.60

Tumor necrosis factor alpha inhibitors 0.87 0.81–0.94 0.36

*Data was missing for five patients.
**Data was missing for six patients.
CI, confidence interval; CVA, cerebrovascular accident; DVT, deep venous thrombosis; Hx, hospitalization; IBD, 
inflammatory bowel disease; PE, pulmonary embolism
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plausible that other systemic risk factors (use of 
opioids and presence of bronchiectasis) had a 
more significant impact on the prognosis.

IBD patients had a higher rate of hospitalization 
compared with non-IBD patients (93% versus 
85%, p = 0.04). This finding is consistent with 
previously published studies that show increased 
risk for hospitalization with H. influenzae pneu-
monia6 and with other causes of pneumonia 
among IBD patients.7,10 Though we have not 
addressed disease severity among both popula-
tions, based on the similar outcomes of 30-day 
mortality rate and hospitalization duration (Table 
3), we can conclude that pneumonia severity was 
similar among the groups. Thus, the decision to 
hospitalize IBD patients might be influenced and 
biased by the stigma of the complicated and 
immunocompromised patients. In contrast to a 
previous study published by Ananthakrishnan 
et  al.,7 in which increased rate of mortality was 
observed among IBD patients treated for pneu-
monia, no increased 30-day mortality rate among 
IBD patients was demonstrated in our study. It 
might be explained by the positive shift of vacci-
nations adherence as mentioned previously.6,26 
Also, neither Ananthakrishnan et al. nor our study 
included any information about the natural his-
tory and severity of the disease among the study 
population. Moreover, the outcomes of pneumo-
nia might be influenced by the causative pathogen 
(e.g. bacterial versus viral). Future studies which 
will take into account disease severity and ideally 
the causative pathogen have to be conducted to 
better estimate pneumonia outcomes among IBD 
patients.

No difference in 30-day mortality rate was 
observed between CD and UC populations, 
though CD patients were younger than UC 
patients (Table 2). The age difference may have 
been balanced by the prevalent use of biologicals 
among CD group compared with UC group and 
the adverse events involved with it. Also, impor-
tant information about disease severity among the 
study population was lacking. Increased hospi-
talization duration for UC patients compared 
with CD patients (5.5 versus 3 days, p = 0.029) is 
consistent with the older UC population and the 
higher rate of comorbidities such as hypertension, 
ischemic heart disease, congestive heart failure 
and diabetes among UC group (Table 2). All of 
these might result in a more complex hospitaliza-
tion course.

Our study has some limitations. First, pneumonia 
cases were extracted using the ICD-10 coding 
system based on the electronic records. Errors 
during diagnosis typing might result in contami-
nation of study population with other diseases 
(e.g. patients who were admitted for bronchiecta-
sis exacerbation may have wrongly been diag-
nosed with pneumonia). Second, similar to 
previous studies in IBD patients treated for pneu-
monia, information about pneumonia severity 
was lacking in our study. Hence, reliable compar-
ison between studies’ outcomes was very difficult 
to achieve. In addition, our IBD patient cohort 
was relatively small. A larger sample size may 
have allowed us to better estimate predictors of 
mortality of pneumonia in IBD patients by incor-
porating more variables into the final multivariate 
model. Finally, we had limited data on baseline 
IBD characteristics in this patient cohort, as many 
of the included patients are not actively followed 
for their IBD in our center.

There are also several strengths in our study. 
First, this was a large cohort composed of patients 
treated for pneumonia from a single tertiary med-
ical center. Second, we collected heterogeneous 
baseline characteristics for each patient such as 
demographic features, comorbidities and a broad 
list of medications. This enabled us to conduct 
multiple analyses to examine different associa-
tions between the aforementioned factors and 
disease outcomes.

In conclusion, this is the first study to identify 
predictors of mortality in IBD patients treated for 
pneumonia. We found that presence of bronchi-
ectasis and opioids use were associated with 
increased risk of mortality in IBD patients treated 

Table 6.  Multivariate analysis model: adjusted odds ratio for 30-day 
mortality rate in IBD patients treated for pneumonia.

Covariate Adjusted odds 
ratio

95% CI p-value

Age 1.08 0.98–1.18 0.094

Bronchiectasis 60.95 2.72–1364.39 0.010

Opioids 13.21 1.29–135.18 0.030

Proton pump inhibitors 2.22 0.35–13.78 0.403

Previous IBD surgeries 6.05 0.97–37.44 0.053

CI, confidence interval; IBD, inflammatory bowel disease
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for pneumonia. No association between immuno-
suppressants, immunomodulators or biological 
agents and 30-day mortality rate was observed. 
Our findings highlight the need of the primary 
care physicians and gastroenterologists to be 
aware of the possible harmful effects associated 
with opioids use. Also, they should be familiar 
with the pulmonary manifestations of IBD 
patients, including bronchiectasis. Vaccination 
regimen adherence cannot be overemphasized in 
order to prevent initiation and exacerbations of 
this medical condition.

Author contribution
The following author contributions were made: 
OU and UK – conceived the study; OU, UK, EK 
and YB – data acquisition and analysis; OU drafted 
the manuscript. All others participated in data 
interpretation and in critical revision of the manu-
script for important intellectual property. All 
authors have approved the final draft submitted.

Conflict of interest statement
The authors disclosed receipt of the following 
financial support for the research, authorship, 
and/or publication of this article: UK: speaker 
and advisory fees – Abbvie, Jannsen Takeda 
Medtronic; research support – Jannsen Takeda 
Medtronic. SBH: consulting and advisory board 
fees and/or research support – Abbvie, MSD, 
Janssen, Takeda, and CellTrion. BU: consulta-
tion fees – Takeda, Neopharm, Janssen and 
Abbvie. The remaining authors declare that there 
is no conflict of interest.

Ethics statement
This study was carried out in accordance with the 
ethical guidelines of the Declaration of Helsinki. 
The study was approved by the Sheba Medical 
Center ethics committee. Approval was granted 
for Helsinki protocol 4530 on 28 April 2019.

Funding
This research received no specific grant from any 
funding agency in the public, commercial, or not-
for-profit sectors.

Informed consent
Since this was a retrospective analysis, no 
informed consent was obtained.

ORCID iDs
Offir Ukashi  https://orcid.org/0000-0002- 
8601-6550

Shelly Soffer  https://orcid.org/0000-0002- 
7853-2029

Uri Kopylov  https://orcid.org/0000-0002- 
7156-0588

References
	 1.	 Sairenji T, Collins KL and Evans DV. An update 

on inflammatory bowel disease. Prim Care Clin 
Off Pract 2017; 44: 673–692.

	 2.	 Ng SC, Shi HY, Hamidi N, et al. Worldwide 
incidence and prevalence of inflammatory bowel 
disease in the 21st century: a systematic review 
of population-based studies. Lancet 2017; 390: 
2769–2778.

	 3.	 Rahier JF, Magro F, Abreu C, et al. Second 
European evidence-based consensus on the 
prevention, diagnosis and management of 
opportunistic infections in inflammatory bowel 
disease. J Crohn’s Colitis 2014; 8: 443–468.

	 4.	 Hutfless SM, Weng X, Liu L, et al. Mortality by 
medication use among patients with inflammatory 
bowel disease, 1996–2003. Gastroenterology 2007; 
133: 1779–1786.

	 5.	 Long MD, Martin C, Sandler RS, et al. 
Increased risk of pneumonia among patients with 
inflammatory bowel disease. Am J Gastroenterol 
2013; 108: 240–248.

	 6.	 Stobaugh DJ, Deepak P and Ehrenpreis 
ED. Hospitalizations for vaccine preventable 
pneumonias in patients with inflammatory bowel 
disease: a 6-year analysis of the nationwide 
inpatient sample. Clin Exp Gastroenterol 2013; 6: 
43–49.

	 7.	 Ananthakrishnan AN and McGinley EL. 
Infection-related hospitalizations are associated 
with increased mortality in patients with 
inflammatory bowel diseases. J Crohn’s Colitis 
2013; 7: 107–112.

	 8.	 Pfuntner A, Wier LM and Stocks C. Most 
Frequent Conditions in U.S. Hospitals, 2011. 
Statistical brief # 162. Healthcare Cost and 
Utilization Project (HCUP) Statistical Briefs. 
Rockville (MD): Agency for Healthcare Research 
and Quality, 2013, pp.1–12. 

	 9.	 Bastian BA, Xu J, Murphy S, et al. Deaths: final 
data for 2013. Natl Vital Stat Rep 2016; 64: 
1–119.

	10.	 Tinsley A, Navabi S, Williams ED, et al. 
Increased risk of influenza and influenza-related 
complications among 140,480 patients with 

https://journals.sagepub.com/home/tag
https://orcid.org/0000-0002-8601-6550
https://orcid.org/0000-0002-8601-6550
https://orcid.org/0000-0002-7853-2029
https://orcid.org/0000-0002-7853-2029
https://orcid.org/0000-0002-7156-0588
https://orcid.org/0000-0002-7156-0588


O Ukashi, Y Barash et al.

journals.sagepub.com/home/tag	 11

inflammatory bowel disease. Inflamm Bowel Dis 
2019; 25: 369–376.

	11.	 Gregory MH, Ciorba MA, Wiitala WL, et al. The 
association of medications and vaccination with 
risk of pneumonia in inflammatory bowel disease. 
Inflamm Bowel Dis 2019; 26: 919–925.

	12.	 Khan N, Vallarino C, Lissoos T, et al. Risk of 
infection and types of infection among elderly 
patients with inflammatory bowel disease: a 
retrospective database analysis. Inflamm Bowel 
Dis. Epub ahead of print 13 April 2019. DOI: 
10.1093/ibd/izz065

	13.	 Mahadeva R, Walsh G, Flower CDR, et al. 
Clinical and radiological characteristics of lung 
disease in inflammatory bowel disease. Eur Respir 
J 2000; 15: 41–48.

	14.	 Esterly, Kraft S, Earle R, et al. Unexplained 
bronchopulmonary disease with inflammatory 
bowel disease. Arch Intern Med 1976; 136: 
454–459.

	15.	 Aksamit TR, O’Donnell AE, Barker A, et al. 
Adult patients with bronchiectasis: a first look 
at the us bronchiectasis research registry. Chest 
2017; 151: 982–992.

	16.	 Maglione M, Aksamit T and Santamaria F. 
Paediatric and adult bronchiectasis: specific 
management with coexisting asthma, COPD, 
rheumatological disease and inflammatory bowel 
disease. Respirology 2019; 24: 1063–1072.

	17.	 Chalmers JD, Aliberti S and Blasi F. 
Management of bronchiectasis in adults. Eur 
Respir J 2015; 45: 1446–1462.

	18.	 Polverino E, Goeminne PC, McDonnell MJ, 
et al. European respiratory society guidelines for 

the management of adult bronchiectasis.  
Eur Respir J 2017; 50: 1700629.

	19.	 Earwood JS and Thompson TD. Hemoptysis: 
evaluation and management. Am Fam Physician 
2015; 91: 243–249.

	20.	 Gao Y, Khan S, Akerman M, et al. Analysis of the 
clinical indications for opiate use in inflammatory 
bowel disease. Intest Res 2017; 15: 83–89.

	21.	 Burr NE, Smith C, West R, et al. Increasing 
prescription of opiates and mortality in patients 
with inflammatory bowel diseases in England. 
Clin Gastroenterol Hepatol 2018; 16: 534–541.e6.

	22.	 Anderson A, Click B, Ramos-Rivers C, et al. The 
association between sustained poor quality of 
life and future opioid use in inflammatory bowel 
disease. Inflamm Bowel Dis 2018; 24: 1380–1388.

	23.	 Merrill HM, Dean DM, Mottla JL, et al. Opioid 
consumption following foot and ankle surgery. 
Foot Ankle Int 2018; 39: 649–656.

	24.	 Hamina A, Taipale H, Karttunen N, et al. 
Hospital-treated pneumonia associated with 
opioid use among community dwellers with 
alzheimer’s disease. J Alzheimer’s Dis 2019; 69: 
807–816.

	25.	 Edelman EJ, Gordon KS, Crothers K, et al. 
Association of prescribed opioids with increased 
risk of community-acquired pneumonia among 
patients with and without HIV. JAMA Intern Med 
2019; 179: 297–304.

	26.	 Vinsard DG, Wakefield D, Vaziri H, et al. 
Vaccine-preventable diseases in hospitalized 
patients with inflammatory bowel disease: a 
nationwide cohort analysis. Inflamm Bowel Dis 
2019; 25: 1966–1973.

Visit SAGE journals online 
journals.sagepub.com/
home/tag

SAGE journals

https://journals.sagepub.com/home/tag
https://journals.sagepub.com/home/tag
https://journals.sagepub.com/home/tag



