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ABSTRACT

Objective: To investigate the incidence, clinical features, and risk factors of opportunistic infections in elderly patients
with inflammatory bowel disease (IBD).

Study Design: Observational study.

Place and Duration of Study: Department of Digestive and Geriatrics Center, Sichuan University West China Hospital,
China between January 2012 and January 2019.

Methodology: Patients (=18 years) with IBD were enrolled in this study. Clinical data from the infected elderly group
(age =60 years), non-infected elderly group (age =60 years) and infected adult group (age: 18-59 years) were
compared. Logistic regression analysis was used for risk factors associated with opportunistic infection.

Results: A total of 8.9% (307/3,456) of patients with IBD had opportunistic infection. The opportunistic infection rate of
elderly group was 16.5% (80/485), which was significantly higher than that of adult group (7.6%, 227/2,971, p <0.05).
Compared with infected adult group or non-infected elderly group, infected elderly group had less fever and leukocy-
tosis, but more hypoproteinemia and several activities (p <0.05). Cytomegalovirus and Epstein-Barr virus were the most
common agents in elderly group and adult group, respectively. Multiple episodes (three or more) were more common in
infected elderly group; the time of opportunistic infections was associated with systemic inflammatory reaction
syndrome (SIRS, p <0.05). Logistic regression analysis showed that age =60 years, corticosteroids, immunosuppressive
and biological agents were risk factors for opportunistic infections in patients with IBD.

Conclusion: Hospitalised elderly IBD patients, receiving corticosteroids, immunosuppressive, and biological agents, are
at higher risk for infection. The symptoms of opportunistic infections in elderly patients are atypical, but they are prone
to multiple infections with poor prognosis.
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INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic relapsing and
remitting disease, mainly including Crohn’s disease (CD) and
ulcerative colitis (UC), and the incidence rate is increasing
throughout Asia."?

A bimodal age curve for IBD incidence has been suggested in
epidemiological studies, with the first peak occurring at 20-30
years and a second small peak occurring at 60-70 years, corre-
lating with the approximately 10-15% of cases that manifest
after the age of 60 years.” Along with the worsening increase in
population aging, IBD will become an increasingly serious
problem among elderly patients, by affecting their quality of life
and even life expectancy. Corticosteroids, immunosuppres-
sants,andbiologic medicationscanbeusedaloneorincombina-
tion to treat patients with moderate to severe IBD. Each treat-
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ment strategy can effectively combat the disease, butincrease
therisk of opportunistic infection.* Elderly patients are at higher
risk of opportunistic infection due to a low level of immunity,
impaired intestinal mucosal barrier function, malnutrition, and
intestinal flora imbalances.*® Previous study indicated that IBD
patients (65 years or older) had 2-to-3 fold increased infection
risks compared with younger patientswith IBD.?
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Table I: Comparetion of clinical characteristics between infected elderly group and infected adult group/non-infected elderly group.

Infected elderly group Infected adult group Non-infected elderly group p1* p2*
(n=80) (n=227) (n=405)

Sex, male/female, N 50(62.5%)/30(37.5%) 132(58.1%)/95(41.9%) 235(58.0%)/170(42.0%) 0.496 0.457
Age, (mean=SD) (years) 68.59+6.63 36.09+12.20 66.72+8.26 <0.001 0.050
UC/CD, N 68(85.0%)/12(15.0%) 130(57.3%)/97(42.7%) 350(86.4%)/55(13.6%) <0.001 0.737
Hospitalization days {median (IQR)} (days) 19(17-23) 17(15-20) 16(12-19) <0.001 <0.001
Expense {median (IQR)} (Yuan,RMB)|12301.21(8033.73-25591.79)|11340.12(5776.94-18621.70)|10653.92(7497.06-16720.47)| 0.041 0.047
Fever, N(%) 24(30.0%) 98(43.2%) 72(17.8%) 0.038 0.012
Diarrhoea, N(%) 67(83.8%) 192(84.6%) 296(73.1%) 0.860 0.045
Abdominal pain, N(%) 58(72.5%) 190(83.7%) 258(63.7%) 0.029 0.131
Abdominal distension, N(%) 64(80.0%) 160(70.5%) 275(67.9%) 0.099 0.031
Abdominal mass, N(%) 4(5.0%) 26(11.5%) 20(4.9%) 0.095 >0.999
Anemia (<120g/1), N(%) 51(63.8%) 173(76.2%) 230(56.8%) 0.031 0.249
Hypoproteinemia (<35.0g/L), N(%) 53(66.3%) 119(52.4%) 190(46.9%) 0.032 0.002
Platelet increase (>300 10A9/L), N(%) 19(23.8%) 91(40.1%) 60(14.8%) 0.009 0.048
Leukocyte increase(>9.5 10A9/L), N(%) 22(27.5%) 92(40.5%) 99(24.4%) 0.038 0.564
ESRa increase (>15 mmj/L), N(%) 55/66(83.3%) 151/172(87.8%) 195/320(60.9%) 0.367 0.001
CRPb increasen (>5 mg/L), N(%) 46/66(69.7%) 128/172(74.4%) 162/320(50.6%) 0.462 0.005
PCTc increasen (>5 mm/L),N(%) 23/32b(71.9%) 72/90b(80.0%) 50/120b(41.7%) 0.342 0.002
Clinical disease activities

Mild, N(%) 0(0.0%) 2(0.88%) 15(3.7%) >0.999 0.147
Moderate, N(%) 18(22.5%) 77(33.9%) 151(37.3%) 0.057 0.011
Severe, N(%) 62(77.5%) 148(65.2%) 239(59.0%) 0.042 0.002

*P1: P-value of the infected elderly group compared with the infected adult group; P2: P value of the elderly infected group compared with the infected non-infected group. ‘Blood
sedimentation rate (ESR) and "C-reactive protein (CRP) tests were performed in 66 patients of infected elderly group ,172 patients of infected adult group and 320 patients of non-
infected elderly group. ‘Procalcitonin (PCT) was performed in 32 patients of infected elderly group, 90 patients of infected adult group and 120 patients of non-infected elderly
group. “Clinical disease activities: Mayo Clinic score for ulcerative colitis (UC), Crohn’s disease activity index for Crohn’s disease(CD).

Table Il: Comparetion of pathogens between infected elderly group and infected adult group.

N (%) Infected elderly group Infected adult group p
(n=80) (n=227)
Virus 53(66.3%)* 160(70.5%)* 0.480
Cytomegalovirus (CMV) 30(37.5%) 75(33.0%)
Epstein-Barr virus (EBV) 30(37.5%) 82(36.1%)
Other virusesa® 10(12.5%) 23(10.1%)
Hepatitis virus 3(3.75%) 8(3.5%)
Bacterial 36(45.0%) 74(32.6%) 0.047
Other Bacteriac® 26(32.5%) 34(15.0%)
Clostridium difficil(CDI) 9(11.3%) 30(13.2%)
Tuberculosis 2(2.5%) 10(4.4%)
Fungal and Parasite 10(12.5%) 20(8.8%) 0.339
Coinfection with different pathogens (=2 species) 19(23.8%) 31(13.7%) 0.036

°Other virusesa: Herpes simplex virus, Varicella-zoster virus, etc. "Other bacteriac: Streptococcus pneumoniae,Escherichia coli, etc.

Table Ill: Univariate analysis and multivariate analysis of risk factors for opportunistic infection in IBD patients.

p-value Odds ratio 95%CI p-value Odds ratio 95%ClI
Gender: Man 0.144 0.625 0.333-1.174 - - -
Age >60 years 0.043 2.086 1.023-4.253 0.029 2.542 1.100-5.875
Smoking 0.423 1.216 0.754-1.962 - - -
Aminosalicylic acid 0.073 2.017 0.937-4.339 - - -
Corticosteroids 0.004 2.513 1.344-4.699 0.028 2.133 1.086-4.191
Immunosuppressants <0.001 3.335 1.763-6.311 <0.001 3.612 1.804-7.234
Biological agents <0.001 4.353 1.926-9.838 0.003 3.772 1.565-9.093
Hypertension 0.469 1.619 0.439-5.968 - - -
Diabetes 0.021 3.810 1.218-11.913 0.076 3.319 0.885-11.127
COPD 0.356 2.156 0.422-11.011 - - -

COPD: Chronic obstructive pulmonary disease

This is an important issue, as there is an increased difficulty  in the diagnosis and management of elderly IBD with oppor-
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tunistic infection. Unfortunately, research regarding elderly
IBD patients with opportunistic infection in China has been
deficient. In this study, the aim was to investigate clinical
features, the frequency of and risk factors of opportunistic
infections in elderly patients with IBD.

METHODOLOGY

Patients of 18 years or older identified with IBD at Sichuan
University, West China Hospital from January 2012 to
January 2019, were included in this observational cohort
study. The information of cases was obtained from the inpa-
tient information database and the electronic management
inquiry system of three institutions. This study has passed
the biomedical ethics review of West China Hospital of
Sichuan University (approval number: 2018242). This is an
observational study, and informed consent has been
exempted by using the medical records obtained from
previous clinical diagnosis and treatment. Patients were diag-
nosed with IBD according to established clinical, endoscopic,
and histological criteria. According to the ICD-10 codes of CD
or UC of inpatient, the identification of patients has been
confirmed.

Patients with IBD, also suffering from acquired immune
deficiency syndrome (AIDS), congenital immunodeficiency,
or organ transplantation were excluded. Opportunistic infec-
tions were classified based on pathogens, including viral
[e.g., cytomegalovirus (CMV), herpes simplex virus (HSV),
Epstein- Barr virus (EBV)], Escherichia coli, Streptococcus
pneumoniae, Clostridium difficile (CDI), Mycobacterium
tuberculosis, fungal (e.g., Candida, Histoplasma), and para-
sitic infections. Supplementary file provided the diagnoses of
opportunity infection according to the infection sites and
pathogens, and the ICD-10 of pathogens.

According to age and opportunity infection, patients were
divided into an infected elderly group and a non-infected
elderly group (age =60 years), and an infected adult group
and a non-infected adult group (age 18-59 years). The
infected elderly group was finally divided into a parenteral
infection group and an intestinal infection group.

Clinical and analytical data, obtained from the patients,
included their gender, current age, the type of IBD (UC or
CD), length of hospital stay, treatment expense, clinical
feature, laboratory examination, infection pathogens (for
infection patients), medical treatments and the prognosis.
This data were compared between infected elderly group
and non-infected elderly group; infected elderly group and
infected adult group.

The disease activity was evaluated by the Mayo score for
UC" and Crohn’s disease activity index (CDAI, for CD)."" It
was divided into clinical remission (Mayo <3, CDAI <150),
mild activity (Mayo 3-5, CDAI 150-220), moderate activity
(Mayo 6-10, CDAI 221-450), and severe activity (Mayo 11-12,

CDAI >450).

Systemic inflammatory reaction syndrome (SIRS) criteria are
defined as a heart rate >90 beats per minute, a respiratory
rate >20 breaths per minute, a temperature <36°C or >38°C
and a white blood cell count <4000/mm?® or >12 000/mm>. A
positive score was defined as =2 out of 4."

The quantitative variables with normal distribution are
presented as the mean = standard deviation (SD), those
with skewed distribution as median (IQR), and categorical
variables as number (percentage). For between-group
comparisons, the Chi-square/Fisher’s exact test was used for
discrete variables, and independent sample t-test or Mann-
Whitney U-test for continuous variables. Univariate regres-
sion and multivariate logistic regression analyses were
performed to evaluate the risk factors for opportunistic infec-
tion. Correlations between ordered categorical variables
were measured by Kendall tau. The results were considered
significant when p was <0.05. All analyses were conducted
using the SPSS, version 20.0 (SPSS, Inc., Chicago, lllinois,
USA).

RESULTS

In this study, a total of 3,456 patients with IBD [1985
(57.4%) males and 1,471 (42.6%) females] with an average
age of 41.6 £4.24 years were studied, including 80 (2.3%)
infected elderly patients, 227 (6.6%) non-infected elderly
patients, and 405 (11.7%) infected adult patients. Addition-
ally, 307 (8.9 %) of 3,456 IBD patients had opportunistic
infections. The infection rate of elderly patients was 16.5%
(80/485), which was significantly higher than 7.6%
(227/2971) of adult patients (p <0.001). As shown in Table I,
infected elderly group had longer hospital stay and more
treatment costs compared with infected adult group and
non-infected elderly group (p <0.05). Compared with
infected adult group, fever and abdominal pain were less
common in the infected elderly group (p <0.05). Compared
with the non-infected elderly group, fever, diarrhea, and
abdominal pain were more common in the infected elderly
group (p <0.05).

Fifty-three patients in the infected elderly group had hypo-
proteinemia (66.3%). This incidence of hypoproteinemia was
higher than that in the infected adult group (52.4%) and
non-infected elderly group (46.9%, p <0.05). Compared with
the infected adult group, the infected elderly group was less
likely to have anemia, increased leukocyte count and
platelet count (p <0.05). Several activity of IBD were more
frequent in infected elderly group than in infected adult
group and in non-infected elderly group (p <0.05).

As shown in Table IlI, viral infections were the most
frequently occurring infectious agents in elderly (66.3%) and
young (70.5%) patients with IBD. CMV infection was the
most common in the infected elderly group (37.5%), while
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EBV infection was the most common in the infected adult
group (36.1%). The bacterial infection rate in the infected
elderly group (45.0%) was higher than that in the infected
adult group (32.6%, p <0.05). Elderly IBD patients were
more likely to have multiple pathogen (two pathogens or
more) infections compared with young IBD patients (p
<0.05). For infected elderly patients, there were 24 patients
in intestinal infection group and 56 patients in parenteral
infection group. The infection rate was 11.5% (56/485) in the
parenteral infection group, as compared to 4.9% (24/485) in
the intestinal infection group (p <0.001). In addition, we
found a significant association between parenteral infection
group and several activity of IBD in elderly infected group
(Kendall’s tau-a = 0.265, p = 0.017), but no significant asso-
ciation was found in adult infected group (Kendall’s tau-a =
0.106, p = 0.110).

Seventy-five percent (60/80) of elderly infected patients and
82.4% (187/227) of young infected patients had a stable
response, but 23.8% (19/80) of elderly infected patients and
17.6% (40/227) of young infected patients had SIRS. One
elderly infected patient did not achieve remission, progres-
sively deteriorated, and died during the course of therapy.
There was no significant difference in the clinical remission
rates (infected elderly group versus infected adult group,
75.0% vs. 82.4%, p = 0.152), SIRS rates (infected elderly
group versus infected adult group, 23.8% vs. 17.6%, p =
0.232), death rates (infected elderly group versus infected
adult group, 1.3% vs. 0.0%, p = 0.261) with two groups.
Figures 1 and 2 show opportunistic infections (=3 times) was
much more common in infected elderly group than in
infected adult group (8.8% vs. 2.2%, p = 0.016). The times
of opportunistic infections may be associated with the inci-
dence of SIRI in elderly infected group (Kendall’s tau-
a = 0.291, p = 0.008). In regression analysis, elderly
patients, who suffered two times of opportunistic infections,
have 3.556 times the SIRS risk of those who suffered one
times of opportunistic infections (OR 3.556; 95% ClI:
1.014-12.467, p = 0.048); elderly patients who suffered their
times of opportunistic infections have 5.333 times the SIRI
risk of those who suffered one times of opportunistic infec-
tions (OR 5.333; 95% CI: 1.123-25.331, p = 0.035). However,
no correlation was found between the times of opportunistic
infections and SIRI in young elderly group (Kendall’s tau-
a=0.111, p=0.091).

As Table Ill indicates, multivariate regression showed that
age =60 years (p = 0.029, or p = 2.542), corticosteroids (p
= 0.028, OR = 2.133), immunosuppressants (p<0.001, OR =
3.612) and biological agents (p = 0.003, or p = 3.772) were
independent risk factors for IBD patients. Patient’s gender,
smoking habit, use of aminosalicylic acid, and presence of
hypertension and diabetes were not associated with an
increased risk of opportunistic infection in multivariate
regression.

100 % 88.5
75.02 (201/227) B& infected elderly group

80+ ) [ infected adult group
60—

40—

16.3° 93 8.8¢
20— (13/80) (21/227) (7/80) 22
1 (5/227)
1 2 23
Times of opportunistic infections

Figure 1: Comparison between in the infected elderly group and
infected adult group in the times of opportunistic infection.

“p=0.004 versus infected adult group (1 time of opportunistic infec-
tion); "p=0.086 versus infected adult group (2 times of opportu-
nistic infection ); “ p=0.016 versus infected adult group (=3 times
of opportunistic infection).
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Figure 2: Comparison of prognosis between in the infected elderly
group and infected adut group.

°p=0.152, versus infected adult group in Remission rates; *p=0.232,
versus infected adult group in SIRI rates; ‘p=0.261 versus infected
adult group in death rates.

DISCUSSION

Patients with IBD have a high risk of opportunistic infections,
and the prevalence of opportunistic infections has been
reported to be much higher in elderly IBD patients than
young IBD patients.**** Previous domestic reports have indi-
cated that the opportunistic infection rate is about 15.0% in
hospitalised IBD patients (age >50 years).’ This study found
that the opportunistic infection rate of elderly hospitalised
patients (16.5%), which is significantly higher than that of
young hospitalised patients (7.6%), and that age =60 years is
an independent risk factor of opportunistic infection. The
reasons for the increased risk of opportunistic infection in
elderly IBD patients are varied, but the main reason is that
elderly patients have a decreased immune function because
of aging. It leads to a decrease in the number of haematopoi-
etic stem cells results in downstream thymic atrophy and
decrease number and functional status of B-lymphocyte and
T-lymphocyte.”***® Furthermore, treatment with corticos-
teroids, immunosuppressants, biological agents and malnutri-
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tion were also important drivers of opportunistic infection
caused by decreased immune function.’

In this study, most of elderly infected patients had atypical clin-
ical presentation. Elderly IBD patients often developed opportu-
nistic infection without fever and leukocytosis, but they are
prone to diarrhea, hypoproteinemia and several activity of IBD.
There was a positive relationship between parenteral infection
and several IBD in elderly patients. The IBD patients, who were
accompanied by concomitant bloodstream and pulmonary
infection, may have weakened immunity, aggravating the
IBD.* This finding indicates that for elderly IBD patients, one
should have high suspicion for opportunistic infection when
IBD disease has several activities even in the absence of fever
and leukocytosis. Hypoproteinemia, which might be caused by
worsening diarrhea and hematochezia with opportunistic infec-
tion, was more prevalent in infected elderly group in this
study. However, hypoproteinemia and malnutrition may bring
damage to complement system, lower the level of protein, and
weaken the immunity."” This makes them more vulnerable to
opportunistic infections. So, between malnutrition and opportu-
nistic infection, this may be a vicious cycle. Appropriate nutri-
tional support, together with the conventional treatment, is
particularly important for elderly IBD patients with opportu-
nistic infection.

Viral infections were frequently observed in IBD patients (more
than 60%) and elderly IBD patients were at a higher risk of
CMV infection, which was consistent with previous studies.™
This may be because TNF-a expressed in UC activates CMV,
while IFN-y expressed in CD inhibits CMV.'** In previous study,
UC was observed more frequently than CD in elderly patients.
So elderly patients are more susceptible to CMV infection.19
Concurrent corticosteroid use and hospitalisation within one
month were associated with CDI.20 In this study, CDI mainly
infects the intestines and occurred in 37.5% elderly IBD
patients,who had a longer hospital stay (about 21 days on aver-
age) and higher risk of opportunistic infection when treated
with corticosteroid. It is, therefore, suggested that those
elderly patients have long hospital stay with corticosteroid
therapy, under the monitor of the CDI infection.

Although no statistical difference was found in remission and
SIRI rates between elderly and young infected patients, elderly
patients were more likely to have multiple infections, and the
times of opportunistic infections was associated with SIRI. This
means that for elderly IBD patients, the higher the number of
infections, the worse the prognosis. In addition, the use of corti-
costeroids, immunosuppressants, and biological agents was
also the risk factors of opportunistic infection in patients with
IBD, which was consistent with previous studies.”** These
treatments work in different ways and mechanisms, but all
may alter immune responsiveness to varying degree.5
Immunosuppressants can selectively inhibit the activation and
proliferation of lymphocytes, decrease the expression of
proinflammatory cytokines, and azathioprine or 6-Mercaptop-
urine can inhibit de novo synthesis of RNA and DNA.*** When
corticosteroids are used in large amounts or for longer period

of time, the number of B-lymphocytes in the spleen and lymph
nodes decrease remarkably, immunoglobulin degradation is
increased, and synthesis is inhibited.24 Additionally, TNF-inhibi-
tors play an anti-inflammatory role by blocking TNF-a from
binding to its cell surface receptors and promoting the apop-
tosis of inflammatory cells, though they might increase the risk
of opportunistic infections.”

However, there were some limitations in this study. Firstly, the
population were all inpatients and the three institutions were
all tertiary referral hospitals, which tend to see sicker patients
with IBD, and there may be selective bias. Secondly, IBD
patients younger than 18 years were not included, so the differ-
ence between elderly IBD patients and younger IBD patients
(<18 years) with opportunistic infection was not clear.

CONCLUSION

Elderly IBD patients are at higher risk of opportunistic infection
due to decreased immunity, malnutrition and the use of corti-
costeroids or immunosuppressants. The atypical clinical mani-
festations of infection and poor prognosis not only increase the
difficulty of diagnosis and treatment, but also increase health-
care burden. Thus, clinician should pay attention to this
activity. Therefore, it is important to closely monitor elderly
patients to enable early detection and management of opportu-
nistic infection, and to provide appropriate nutritional support.
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