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Background: Clinical events occurring during hospital stay are independent predictors of prolonged hospitaliza-
tion, in-hospital mortality and readmission among elderly patients admitted to medical wards.
Purpose: To identify predictors of intercurrent clinical events (ICE) during hospital stay among the main demo-
graphic, functional and clinical characteristics assessed at hospital admission in a multicenter sample of elderly
inpatients in Italy.
Methods: This observational prospective cohort study was conducted in 66 internal and geriatric medicine
hospital wards in 2010. It enrolled 1267 inpatients aged 65 years or older living at home before hospitalization.
Multivariable Poisson regression analyses were employed to identify the most common ICEs as well as their in-
dependent predictors.
Results: During the hospital stay 427 patients (33.7%) experienced at least one ICE. The most common ICEs were
urinary tract infections, pneumonia, anemia, arrhythmias and fluid electrolyte disorders. After correction for age,
sex, comorbidity, cognitive impairment and functional dependence, independent predictors of any ICE were:
being a bladder catheter holder (RR [risk ratio] 1.86, 95%CI 1.52–2.27), being on treatment at homewith a proton
pump inhibitor (PPI) (RR 1.25, 95% CI 1.03–1.53), with immunosuppressant therapy (RR 2.10, 95% CI 1.24–3.56),
and body temperature at admission (RR 1.19, 95% CI 1.06–1.33).
Conclusion: Four clinical characteristics, easily assessable at admission,may beuseful to identify elderly inpatients
at a higher risk for developing ICEs during hospital stay. Furthermore three of these predictors aremodifiable fac-
tors, thus interventions reducing the use of catheter, PPI and immunosuppressants may result in reduction of
ICEs.
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1. Introduction

Theproportion of elderlymedical inpatients is growingdramatically.
Comorbidity, polypharmacy, cognitive decline and intercurrent clinical
events (ICEs) combine to prolong hospitalization [1], with an important
increase in the consumption of resources [2]. ICEs are defined as any
acute clinical problem newly occurring during hospitalization and not
present at admission. They include: adverse events (AEs) related to
medicalmanagement [3], and disease complications, which are unrelat-
ed to medical care and occur during hospitalization as consequences of
illnesses [4]. Many ICEswould be preventable and avoidable if at risk in-
dividuals were detected early [5]. Comorbidity and polypharmacy in-
crease the risk of developing AEs [6]: in acute units incidence varies
between 3 and 16%, according to studies differing in setting and design
hts reserved.
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[7–13]; inmedicalwards, drug-related events are themost frequentAEs
(19%) [14–15].

Although numerous, AEs are underestimated because under-
recognized or unreported on clinical records; this often results in a pre-
scribing cascade [16] which further increases the risk of new AEs.

The incidence of at least one ICE, regardless of age and comorbidity,
is an important predictor of prolonged hospital stay, leading to an in-
creased risk of decline in the patient functional and cognitive status
[17–19], increased health care spending [20] and higher mortality. In
order to facilitate ICE prevention it would be important to detect pa-
tients at higher risk at the time of hospital admission, especially those
with modifiable risk factors. With this background, the aim of this
study was to identify the demographic, functional and clinical charac-
teristics as assessed at hospital admission and to relate them to the oc-
currence of ICEs in a the cohort of hospitalized elderly patients enrolled
in the REPOSI registry in 2010.

2. Methods

2.1. Design, setting and participants

We enrolled patients recruited during 2010 in the frame of the
REgistro POliterapie SIMI (REPOSI), an independent, collaborative pro-
ject designed by the Italian Society of Internal Medicine (SIMI) and the
IRCCS Mario Negri Institute for Pharmacological Research, Milan. The
purpose of REPOSI was to set up a network of internal and geriatric
medicine wards in order to investigate the prevalence and correlates
of multimorbidity and polypharmacy in hospitalized elderly patients.
It is an ongoing, observational and prospective cohort study that enrols
patients admitted to 66 participating internal or geriatric medicine
wards during the 4 indexweeks chosen for recruitment (one per season
during 2010). The design of REPOSI is described in details elsewhere
[17]. A standardized web-based case report form was filled by the at-
tending physicians. All data were checked by a central monitoring insti-
tution at the IRCCS Mario Negri Institute for Pharmacological Research,
Milan. The study was approved by the Ethical Committee of the
Fondazione IRCCS Ca′ Granda Ospedale Maggiore Policlinico, Milan. All
patients gave written informed consent for participation. Patients had
to be 65 years old or older and living at home before hospital admission
in order to be included in this study.

2.2. Outcome and covariates

Primary outcome of this analysis was the occurrence of any ICE dur-
ing hospital stay. The diagnoses of ICEs were grouped according to the
Aggregate Clinical Codes (ACC), which aggregate the ICD-9-CM codes
(International Classification of Diseases, Ninth Revision) [21] into a set
of 259 small classes of homogeneous diagnoses. Covariates considered
for this study included themain socio-demographic (i.e. age, sex, educa-
tion, marital status, living arrangement, lifestyle habits) and other clin-
ical and functional patient characteristics as recorded at hospital entry.
Comorbidity was assessed by means of the Cumulative Illness Rating
Scale (CIRS) [22], that allows evaluating both the number (comorbidity)
and the severity of chronic illnesses. The part of the score regarding co-
morbidity represents the number of categories inwhich the disease gets
a severity score greater than or equal to 3 (excluding the category psy-
chiatric/behavioural pathologies). Functional dependence in personal
activities of daily living was evaluated with the Barthel Index Scale
[23], cognitive status with the Short Blessed Test [24], mood disorders
with the Geriatric Depression Scale [25]. Number and classes of medica-
tions taken at home before hospital admission, as identified by their
Anatomical Therapeutical Classification (ATC) code [26], were also con-
sidered. The number of previous hospital admissions in the past three
months was considered a proxy for clinical frailty [27,28]. Among the
clinical variables evaluated by the attending physicians at hospital
entry, we also considered body mass index (BMI), body temperature,
blood pressure, heart rate, being a bladder catheter holder (either
chronic or positioned in the Emergency Department— ED) and a num-
ber of blood tests (haemoglobin, white blood cells, glucose, total choles-
terol, creatinine, International Normalised Ratio) performedwithin 24h
from hospital admission.

2.3. Statistical analysis

We compared the distribution of the covariates of interest between
patients who developed at least one ICE (i.e. the “any ICE” group) and
those who did not, using the Student's t test for quantitative variables
and the chi squared test for categorical variables. Then, we fit multivar-
iable Poisson regression models with robust variance [29] in order to
calculate adjusted risk ratios (RR) and their 95% confidence intervals
(CI) of developing ICEs during hospital stay associated with each covar-
iate of interest (putative predictor). In the multivariable model were
also included variables of a priori interest, such as age and gender, be-
sides all the variables found to be associated with the ‘any ICE’ group
at univariable analysis. However, the following variables were not in-
cluded in the multivariable analysis even if associated with the risk of
developing at least one ICE at univariable analysis: i) CIRS severity
scores (considered a proxy for acute clinical problems), because the
multivariable model was adjusted for cases admitted from the emer-
gency department, ii) any hospital admission in the previous 3 months,
because of its collinearity with the number of hospital admissions in the
last 3 months, and iii) marital status, because themultivariable analysis
was adjusted for the presence of a caregiver.

Finally, we explored the association between the covariates found to
be independent predictors of ICE and each of thefivemost common ICEs
by means of robust Poisson multivariable analyses. Statistical analyses
were performed using Stata 13 (StataCorp. 2013. Stata: Release 13.
Statistical Software. College Station, TX: StataCorp LP).

3. Results

Of the 1380 patients aged 65 or more admitted to hospital wards
during the four weeks of recruitment, 1267 were living at home before
hospitalization and thus were included in this study. Of these 1267 pa-
tients, 1013 were referred from the emergency department, 1161 were
admitted to an internal medicine ward and about half were women
(n= 631, 49.8%). Themean age of the sample was 78.8 years (standard
deviation [SD] 7.3). According to themedical history recorded at admis-
sion, patients had a mean CIRS comorbidity score of 2.9 (SD 1.7) and
were on home treatment with 5.4 (SD 2.7) medications; 388 of them
(30.6%) had experienced at least another hospital admission in the pre-
vious threemonths. Median duration of hospital staywas 9 days (inter-
quartile range 6–14 days).

During their hospital stay 427 patients (33.7%) experienced at least
one ICE: 279 one, 84 two and 64 three or more ICEs. The most frequent
ICEswere urinary tract infections, pneumonia, anemia, arrhythmias and
fluid electrolyte disorders (Table 1). Nineteen patients (1.4%) died in
hospital as a consequence of an ICE. The mean length of stay in those
who experienced at least one ICE and those who did not was
14.6 days (SD 0.8) versus 9.7 days (SD 0.38) (p b 0.001).

The relationship between the main characteristics of the patient
sample and the occurrence of at least one ICE during hospitalization at
univariate analyses is illustrated in Table 2.

Table 3 shows the classes of drugs taken at home before hospital ad-
mission which were associated with the development of at least one
ICE.

Among the putative predictors, only four variables were indepen-
dently associated with the occurrence of ICEs at multivariable Poisson
analysis: being a bladder catheter holder (RR 1.91, 95% CI 1.57–2.32),
being on treatment at home with a proton pump inhibitor (PPI) (RR
1.23, 95% CI 1.01–1.50), being on treatment at home with an immuno-
suppressant drug (RR 1.96, 95% CI 1.17–3.29) and body temperature



Table 1
Frequency of the 5 most common ICEs.

ICE (ACC classification) N (%)

Urinary tract infection (159) 77 (18)
Pneumonia (122) 48 (11)
Anemia (59) 27 (6.3)
Arrhythmia (106) 26 (6)
Fluid electrolyte disorder (55) 20 (4.6)

ICE: intercurrent clinical event; and ACC = aggregate clinical codes.

Table 3
Association between classes of drugs taken at home before hospital admission and devel-
opment of at least one ICE.

Classes of drugs (ATC code) At least one ICE p

N N (%)

Proton-pump inhibitors (A02BC) Yes 532
735

204 (38.35)
223 (30.34)

b0.003
No

Antianemic integrators (B03) Yes 97
1123

43 (44.33)
358 (31.88)

b0.001
No

Blood components/perfusion solutions (B05) Yes 9
1211

6 (66.67)
395 (32.62)

0.001
No

Cardiac drugs (C01) Yes 330
890

127 (38.48)
274 (30.79)

b0.001
No

Diuretics (C03)) Yes 543
677

199 (36.65)
202 (29.84)

b0.001
No

Immunosuppressants (L04) Yes 11
1209

7 (63.64)
394 (32.59)

0.001
No

Anti-gout preparations (M04) Yes 140 61 (43.57) b0.001
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at admission (RR 1.19, 95% CI 1.06–1.33) (Table 4). A trend was also
found between age and ICEs (p= 0.08, RR 1.01, 95% CI 1–1.03) and be-
tween being on treatment with perfusion solutions or blood compo-
nents and ICEs (p = 0.06, RR 1.78, 95% CI 0.99–3.19).

Table 5 shows the results of themultivariable Poisson analysis to ex-
plore the relationship between the variables recorded at admission and
Table 2
Characteristics of the study population at hospital admission: comparison between the
‘any ICE’ and ‘no ICE’ groups.

Variables at admission Any ICE No ICE p

N Mean (SD)
or N (%)

N Mean (SD)
or N (%)

Transferred from ED 425 361 (84.9%) 838 652 (77.8%) 0.009
Internal medicine ward 427 390 (91.3%) 840 771 (91.8%) 0.784
Age, yrs 427 79.8 (7.4 SD) 840 78.2 (7.2 SD) b0.001
Sex: male 427 220 (51.5%) 840 416 (49.5%) 0.501
Education, yrs 422 7.2 (4.1 SD) 824 7.1 (4.0 SD) 0.546
Marital status 424 836 0.013

Single 44 (10.4%) 60 (7.2%)
Married 217 (51.2%) 479 (57.3%)
Widowed 163 (38.4%) 297 (35.5%)

Living arrangement 423 818 0.117
Alone 119 (28.1%) 178 (21.8%)
With spouse 177 (41.8%) 364 (44.5%)
With son(s) 65 (15.4%) 134 (16.4%)
With spouse and son(s) 33 (7.8%) 84 (10.3%)
With others 29 (6.9%) 58 (7.1%)

Cigarette smokers 427 838 0.727
Never smokers 210 (49.2%) 432 (51.6%)
Actual smokers 177 (41.5%) 331 (39.5%)
Ex smokers 40 (9.4%) 75 (8.9%)

Being an alcohol drinker 427 191 (44.7%) 836 348 (41.6%) 0.290
Having a caregiver 427 258 (60.4%) 830 439 (52.9%) 0.012
Admissions in the previous
3 mo, n

427 0.5 (0.8 SD) 840 0.4 (0.7 SD) 0.002

Any admission in the
previous 3 mo.

427 154 (36.0%) 840 234 (27.8%) 0.002

Bladder catheter holder 420 158 (37.6%) 807 116 (14.4%) b0.001
Body Mass Index, kg/m2 416 25.8 (5.4 SD) 820 26.3 (5.3 SD) 0.149
Systolic blood pressure,
mm Hg

424 132.5 (22.0 SD) 837 134.5 (22.6 SD) 0.136

Diastolic blood pressure,
mm Hg

426 74.3 (12.0 SD) 837 76.1 (11.9 SD) 0.011

Heart rate, beats per min 424 81.7 (16.4 SD) 836 79.9 (16.5 SD) 0.074
CIRS comorbidity 427 3.1 (1.7 SD) 836 2.8 (1.7 SD) 0.005
CIRS severity 427 1.7 (0.3 SD) 836 1.6 (0.3 SD) 0.002
Drugs, n 417 5.6 (2.7 SD) 819 5.3 (2.6 SD) 0.037
Barthel index 427 72.8 (32.1 SD) 824 81.6 (27 SD) b0.001
Short Blessed Scale 418 10.6 (8.2 SD) 812 9.0 (7.8 SD) 0.001
4-item Geriatric Depression
Scale

401 1.5 (1.2 SD) 799 1.3 (1.2 SD) 0.030

Body temperature, Celsius
degrees

421 36.6 (0.8 SD) 829 36.5 (0.6 SD) b0.001

Hemoglobin, g/dl 423 11.6 (2.5 SD) 836 12.2 (2.2 SD) b0.001
White blood cells, n/ml 423 10 (10.8 SD) 836 8.6 (5.4 SD) 0.002
Creatinine, mg/dl 422 1.4 (1.2 SD) 833 1.2 (0.8 SD) b0.001
Glucose, mg/dl 419 131.0 (82.9 SD) 831 125.7 (59.5 SD) 0.191
Total cholesterol, mg/dl 355 158.9 (48.3 SD) 721 165.8 (44.0 SD) 0.019
International Normalised
Ratio

401 1.3 (0.6 SD) 791 1.4 (0.9 SD) 0.073

ICE = intercurrent clinical event; ED = emergency department; and CIRS = cumulative
illness rating scale.

1080 340 (31.48)No

ICE = intercurrent clinical event; and ATC = anatomical therapeutic chemical classifica-
tion system.
the occurrence of each of the five most common ICEs. Being a bladder
catheter holder was associated with urinary tract infections and fluid
electrolyte disorders; being on therapy with immunosuppressants was
associatedwith urinary tract infections, body temperaturewas associat-
ed with the risk of developing pneumonia during hospital stay.
4. Discussion

About one third of the elderly medical inpatients included in this
study experienced at least one ICE during their hospital stay. The most
frequent ICEs were urinary tract infections, pneumonia, anemia, ar-
rhythmias and fluid electrolyte disorders. Bearing a bladder catheter,
being on treatment with PPIs, being on immunosuppressant therapy
and body temperature at hospital admission were independent predic-
tors for the development of ICEs.

The occurrence of an ICEwas associatedwith a significant increase in
the average length of hospital stay (14.6 vs. 9.7 days for hospital stays
without ICEs, p b 0.001). This finding can be explained not only by the
fact that the development of an ICE may prolong hospitalization but
Table 4
Predictors of ICEs during hospital stay at multivariable analysis (N = 951).

Variables at hospital admission Risk ratio 95% CI p

Transferred from ED 1.10 0.85–1.43 0.47
Age 1.01 1.00–1.03 0.08
Sex: male 0.97 0.81–1.16 0.74
Having a caregiver 0.99 0.82–1.21 0.95
Admissions in the previous 3 mo, n 1.10 0.99–1.23 0.07
White blood cells, n/ml 1.00 1.00–1.01 0.43
Body temperature, Celsius degrees 1.19 1.06–1.33 0.004
Bladder catheter holder 1.91 1.57–2.32 b0.001
Diastolic blood pressure, mm Hg 0.99 0.99–1.00 0.12
CIRS comorbidity 1.02 0.96–1.07 0.50
Drugs, n 1.00 0.96–1.05 0.97
Barthel index 1.00 0.99–1.00 0.85
Short Blessed Scale 1.00 0.98–1.01 0.54
Creatinine, mg/dl 1.04 0.96–1.13 0.30
Total cholesterol, mg/dl 1.00 0.99–1.00 0.49
Proton pump inhibitors (A02BC) 1.23 1.01–1.50 0.04
Antianemic preparations (B03) 0.96 0.71–1.30 0.81
Blood components/perfusion sol. (B05) 1.78 0.99–3.19 0.06
Cardiac therapy (C01) 1.08 0.89–1.32 0.43
Diuretics (C03) 1.00 0.81–1.22 0.97
Immunosuppressants (L04) 1.96 1.17–3.29 0.01
Anti-gout preparations (M04) 1.04 0.82–1.33 0.73

ICE= intercurrent clinical event; CI= confidence interval; ED= emergency department;
and CIRS = cumulative illness rating scale.



Table 5
Predictors of the five most common ICEs at multivariable analyses.

Variables at hospital admission UTIs (ACC 159) Pneumonia (ACC 122) Anemia (ACC 59) Arrhythmias (ACC 106) FED (ACC 55)

Risk ratio Risk ratio Risk ratio Risk ratio Risk ratio

Transferred from ED 2.48 6.23 1.9 3.69 1.10
Age 1.02 0.99 1.02 1.08 1.10 ⁎

Sex: male 0.58 ⁎ 1.51 1.78 0.89 2.42
Having a caregiver 1.98 ⁎ 0.77 0.26 ⁎ 0.88 0.46
Admissions in the previous 3 mo, n 1.08 1.07 1.58 1.00 1.83 ⁎

White blood cells, n/ml 0.98 0.99 0.10 0.97 0.88
Body temperature, Celsius degrees 1.02 1.54⁎ 0.65 0.71 0.88
Bladder catheter holder 2.38 ⁎ 1.71 1.13 1.66 7.61 ⁎

Diastolic blood pressure, mm Hg 0.99 0.99 1.01 0.99 1.04 ⁎

CIRS comorbidity 1.02 1.00 0.92 1.26 0.85
Drugs, n 1.02 0.98 0.97 0.71 1.23
Barthel index 0.99 1.00 0.98 1.00 1.01
Short Blessed Scale 0.98 1.03 0.95 0.94 1.07 ⁎

Creatinine, mg/dl 0.95 0.99 1.27 ⁎ 0.90 0.44
Total cholesterol, mg/dl 0.99 1.00 0.99 1.00 0.99
Proton pump inhibitors (A02BC) 1.45 1.04 2.49 2.40 0.57
Antianemic preparations (B03) 1.05 0.84 1.86 NC NC
Blood components/perfusion sol. (B05) NC NC NC NC NC
Cardiac therapy (C01) 1.11 1.37 1.62 1.24 1.59
Diuretics (C03) 1.43 0.94 1.13 1.89 0.52
Immunosuppressants (L04) 3.47 ⁎ NC NC NC NC
Anti-gout preparations (M04) 1.08 0.70 1.77 0.70 0.38

ICE = intercurrent clinical event; UTIs = urinary tract infection; ACC= aggregate clinical codes; FED= fluid electrolyte disorder; ED= emergency department; and ATC = anatomical
therapeutic chemical classification system.
NC: not calculated.
⁎ p b 0.05.
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also because a long hospitalization could be a risk factor for ICEs
development. These findings confirm that the occurrence of ICEs is
associated with greater morbidity and costs, so their prevention may
have an important positive impact on patient outcome and resource
consumption.

Being a bearer of bladder catheter (BC) was associated with infec-
tious (urinary tract infections) and non-infectious complications
(changes in water and electrolytic balance) (Table 5). There is some ev-
idence suggesting that the earlier removal of bladder catheters, both in
surgical and medical wards, leads to a reduction of the incidence of uri-
nary tract infections (UTIs) [30,31]. Bladder catheters are often over-
used in elderly patients, frequently due to organizational reasons, such
as the shortage of nurses, rather than to effective clinical needs.

The association between the use of PPIs and at least one ICE during
hospital stay (Table 4) may have several interpretations. For example
the correlation between PPIs and intra-hospital infections such as Clos-
tridium difficile infection and pneumonia is widely debated [32,33].
There is a biological rationale underlying the association between PPIs
use and infections: since gastric acid is a key host defence mechanism
against infections, and PPIs cause its suppression, use of PPIs facilitates
the entry and survival of pathogenic bacteria; these bacteria, after colo-
nizing the gut, may migrate to other sites (i.e. oropharynx) causing in-
fections [33]. However, in a recent publication on the confounding
association between PPIs use and community acquired pneumonia,
which used the falsification approach to test the casual validity of
estimated associations in observational studies, the use of PPIs was as-
sociated with additional common medical conditions, such as osteoar-
thritis, chest pain, skin infections, rheumatoid arthritis and UTIs [34].
The association of PPIs with some biologically and medically implausi-
ble diseases may reflect selection bias: on the one hand individuals
treated with PPIs have more frequently unobserved health characteris-
tics that predispose them to somemedical conditions, on the other hand
the widespread and inappropriate use of PPIs could be a further con-
founding factor [35].

It is well known that immunosuppressant therapy is associatedwith
various adverse events: multiorgan toxicities (cardiac, gastrointestinal,
hepatobiliary, etc.), hematologic and electrolyte abnormalities, and
many others [36,37]. For example glucocorticoids can induce iatrogenic
Cushing's syndrome, ulcer formation with consequent gastrointestinal
bleeding and opportunistic infections. In our study the use of immuno-
suppressant therapy at home was independently associated with UTIs
at multivariate analysis, confirming that this group of elderly patients
is particularly frail and susceptible to infections [38].

With respect to the five most common ICEs discovered in our study,
body temperature was related to an increased risk of pneumonia; this
could be explained with the fact that patients admitted for an infective
process are at increased risk of nosocomial superinfections. However, at
univariate analysis the difference of the body temperature between the
ICEs and no-ICEs group was minimal; therefore this inference need fur-
ther confirmations.

Early detection of patients at risk of ICEs would allow their preven-
tion [5]. Several interventions have been proposed to prevent adverse
drug reactions (ADRs) and can generally be categorized as provider-
based intervention (educational programs, medication review, use of
check list of potential AEs risk drugs, etc), or system-based interven-
tions (e.g. interactive software designed to assist health professionals
in medical choice, medication safety, drug allergies alert, QT prolonga-
tionmonitoring). Unfortunately there are fewer articles in the literature
concerning prevention of nonpharmacological AEs. Moreover it is im-
portant to distinguish between AEs related to medical management
and disease complications that occur during hospitalization as natural
consequences of illnesses. Preventing complications of diseases is only
partially possible, but we can improve patients' outcomes by treating
these intercurrent events promptly. On the other hand, it would be ad-
visable to implement systematic approaches to detect patients at risk of
potentially preventable AEs (UTI, falls, nosocomial pneumonias, fluid
electrolyte disorders, delirium, etc) as it happens for ADR prevention.

Our study has some limitations. First, because of the study design (a
registry), the occurrence of ICEs may have been under-reported. In par-
ticular, the frequency of adverse drug events, i.e. 1.6% (7 events), seems
to be particularly low compared to previous studies reporting rates be-
tween 5 and 19% [14,15]. Second, althoughwe adjusted for relevant co-
variates, the risk of residual confounders remains. In particular, it is
difficult to interpret the association between PPIs use and ICEs as a
real cause–effect relationship, given the high proportion of our patients
receiving this therapy.
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5. Conclusions

In conclusion, this study allowed identifying four clinical characteris-
tics, easily assessable at hospital admission that may be useful to detect
elderly patients who have an increased risk of developing ICEs during
their hospital stay. Moreover three of these predictors of ICEs are
modifiable factors, so that interventions aimed at reducing the use
of catheter, PPI and immunosuppressants might result to be effective
in reducing the risk of ICEs. These findings support the need for
further studies aimed at demonstrating whether avoiding the over-
prescription of PPI beyond the accepted indications [35] and limiting
the permanent use of bladder catheter may reduce the occurrence of
ICEs, and thus the length of stay hospital, healthcare costs and risk of
functional decline and mortality, among elderly medical inpatients.

Learning points

• ICEs are any acute clinical problem newly occurring during hospitali-
zation and not present at admission, including adverse events and dis-
ease complications.

• ICEs are one of the main causes of prolonged hospitalization and con-
sequently of increase in the consumption of resources.

• Many ICEsmight be preventable if at-risk individualswere detected at
admission.

• We found four independent predictors for the development of ICEs:
bearing a bladder catheter, being on treatment with PPIs or with im-
munosuppressants, body temperature. People having one of these
conditions should be monitored strictly to prevent the development
of ICEs during hospital stay.
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