CLINICAL GROUP

vv

Case Report

Long term outcomes of
Hospital-Identified Clostridium
Difficile Infection (HICDI): A

ISSN:

2455-5282

DOI: https://dx.doi.org/10.17352/gjmccr

Received: 27 January, 2021
Accepted: 25 February, 2021
Published: 27 February, 2021
*Corresponding author: Samarasimha R Pandhem,
MD, EDIC(UK), CICM(Aus) Dip. in Perioperative
Medicine (Monash), Fellow infectious diseases
(UNSW), Ex senior resident The Canberra Hospital,
Australia, E-mail:
ORCID: https://orcid.org/0000-0003-3380-9183
https://www.peertechzpublications.com

retrospective cohort analysis
of adult patients in a teaching
hospital
Samarasimha R Pandhem1*, David Michael2 and Manoj Y
Singh3
Consultant Intensivist, Hunter New England Health and Newcastle University, NSW, Australia

1

Statistician, New castle university, NSW, Australia

2

Consultant Senior Intensivist, Australian Capital Territory Health and Australian National University,

3

Canberra, Australia

Abstract
Objectives: To study long term outcomes of HICDI.
Design, settings and participants: Retrospective cohort study of adult patients diagnosed with HICDI during their admission to a tertiary teaching hospital between
January 1st 2012 and December 31st 2016.
Main outcomes: Primary aim was to study two-year mortality outcome and it’s predictors in HICDI patients. Secondary outcomes were to identify characteristics of
HICDI and predictors of time to resolution of infection.
Results: A total of 819 adult HICDI episodes were identified. 544 episodes occurring in 466 patients were included in final analysis. Single CDI episodes occurred in
409 patients, 45 patients had 2 episodes and 12 patients had greater than 2 episodes.
Two-year all-cause mortality was 33% (152/409) in single CDI episodes and 61.4% (35/57) for those with more than one CDI episode. Of the 466 patients, the inhospital all-cause mortality directly attributed to CDI was 14 patients (3%).
Risk factors predicting long-term mortality were, chemotherapy (AHR(adjusted hazard ratio)2.7; 95% CI 1.90-3.81;p=0.01), low albumin(AHR 2.44; 95% CI 1.83-3.47;
p=0.01), ICU admission(AHR 2.09, 95% CI 1.44-3.03; p=0.01) high WBC count (AHR 1.78,CI 1.28-2.30; p=0.01), multiple CDIs (AHR 1.24,95% CI 1.09-1.39; p=0.01) and age
(AHR:1.04;95%CI:1.03–1.05;p=0.01).
Most common type of HICDI was Hospital –Acquired CDI (HA-CDI) (55.8 %; n=260). Antibiotic usage before developing CDI significantly delayed the time to resolution
of infection (AIRR: 1.35; 95% CI 1.06-1.71; p=0.01). In 1/3rd (n=180) of HICDI episodes, patients were discharged before resolution of diarrhoea. Majority of HICDI episodes
(n=371) were treated with metronidazole.
Conclusion: HICDI was associated with significant long term mortality and morbidity. Mortality increased with more than one CDI infection. Antibiotic usage before
developing CDI significantly delayed the time to resolution of infection.
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Background
Clostridium
Difficile
(currently
clostridioides)
Infection (CDI) is a common cause of diarrhoea, particularly in
patients who seek hospital treatment [1]. It is the commonest
cause of nosocomial diarrhoea accounting for 15-25% of cases
[2]. In the USA, it results in 500 000 infections and 29000
deaths annually [2,3]. It is also recognised as a major and
increasing cause of diarrhoea in community settings [1,4].
Following a 2008 recommendation by Australian
Commission on Safety and Quality in Health care (ACSQHC),
public hospitals in Australia carried out surveillance in 2011
to identify the burden of CDI and help guide infection control
measures and treatment [5]. This surveillance initiative
reported an incidence of Hospital-Identified CDI (HICDI)
in Australia of 3.25 per 10000 patient-days in 2011, which
increased to 4.03 per 10000 patient-days in 2012. It was also
found that Hospital-Acquired CDI (HA-CDI) was the most
common cause of CDI infections contributing to 67% of all CDI
diagnoses, with community-acquired CDI (CA- CDI) occurring
at a rate of 26% [5]. Similar surveillance findings have been
documented in other countries [3,6,7].
There is increased 30-day mortality in patients with CDI
compared to patients without CDI [8]. Increased mortality
was associated with patients who were elderly, had multiple
comorbidities or was admitted to the Intensive Care Unit
[1,8,9]. There is also an increase in morbidity and health care
costs with CDIs [10,11].
CDI can present acutely as a single episode or as a chronic
illness with recurrences and relapses [12]. Short term outcomes
have been extensively studied but little is known about long
term outcomes [1,8,11-13]. Two international single centre
studies reported mortality outcomes of CDI at 6 months as 38%
[14] and 34% [15]. Another international single centre study
reported 2-year mortality as 32.5% [16]. No long term CDI
outcomes have been studied in Australia. The present study
primarily aims to review two- year term mortality of HICDI
patients and its predictors.

system and noted whether patients were dead or alive as at 31st
December 2018. The total number of HICDI patients and the
total number of patients admitted per year were also checked
on ACTPAS.
Following HICDI episodes were excluded from the study:

•

Age <17years

•

HICDI episodes that occurred in 198 non-ACT resident
patients (mainly from New South Wales) due to
difficulties in accessing interstate mortality registries.

•

Recurrences of HICDI episode/s defined as CDI occurring
within 8 weeks of the previous CDI episode and are not
considered as new infections [17] (Appendix).

•

HICDI episodes with inadequate information (i.e. more
than four missing variables for each episode).

•

HICDI episodes detected in an outpatient or emergency
department or short stay (not stayed overnight) in the
hospital.

Data collection
Reviewed data sources included the TCH CDI infectious
surveillance data, laboratory (pathology and microbiology)
and radiology results, medical documentation, medication
charts, stool charts, and ACTPAS. Data relating to hospitalised
patients without CDI was not collected because their baseline
characteristics were very different to those who had CDI.

Data collected included
•

Patient demographics,

•

Date of CDI confirmation

•

Type of CDI (HA-CDI or CA-CDI or indeterminate/
unknown) [17] (Appendix).

•

Time of resolution of infection (defined as 48 hours
post-cessation of diarrhoea or time when contact

Methods

precautions were removed) [17].

Design and Study population

•

Length of hospital stay

The study was conducted at The Canberra Hospital (TCH),
a university-affiliated metropolitan tertiary teaching and
referral hospital in the Australian Capital Territory (ACT). The
study was approved by the ACT Health Human Research Ethics
committee (ETHLR.16.175). The department of Infectious
disease at TCH prospectively collects data on patients who
are confirmed to have CDI using various methods including
detection of toxin or glutamate dehydrogenase enzyme and
PCR or culture or both.

•

Risk factors for CDI: Antibiotics (to a maximum of three)

We included all patients who were diagnosed with HICDI
during their hospital stay between 1st January 2012 and 31st
December 2016. To assess long-term mortality, we looked up
the ACT Patient Administration system (ACTPAS) health record

received before developing CDI, proton pump inhibitors,
H2-receptor antagonists, admission to intensive care
in the past six months, presence of diabetes mellitus,
active cancer of any type, gastrointestinal disorder (any
previous gastrointestinal disease), immunosuppression
and chemotherapy [18,19].

•

CDI severity factors: temperature (>38.5°C), white
cell count (>15000 per cu mm), hypoalbuminaemia
(<25g/L), lactate (>2.0 mmol/L), creatinine increase by
50% from baseline, Toxic megacolon (based on CT scan
or clinical peritonism), colectomy and admission to ICU
[9,17,19].
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•

Antibiotics received during CDI and

•

Medications (including duration) used for treating CDI:
metronidazole, vancomycin, concurrent metronidazole
and vancomycin or sequential metronidazole and
vancomycin.

Four hundred and sixty-six ACT-resident patients accounting

The type of CDI was identified by the hospital surveillance
data. Patient stool charts and accompanying notes were
evaluated to identify the time to resolution of infection.
Patients with end-stage COPD, end-stage renal failure,
receiving dialysis, decompensated heart failure, chronic liver
disease, metastatic cancer, had received chemotherapy in last
6 months or were on long term steroids (>10mg prednisolone
or its equivalent) were considered as immunosuppressed. If
HICDI patients died in the hospital, their death certificates
were reviewed to identify whether CDI was the primary cause
of death.

Study outcomes
•

•

highlighting the patients included and excluded in the study.

Primary outcome: Two-year mortality and predictors
of mortality. Two-year mortality was defined as death
taking place within two years of the date of original
diagnosis for patients with a single episode of CDI and
within two years following the last CDI diagnosis in
patients with more than one episode.
Secondary outcomes: Incidence of types of HICDI, time
to CDI diagnosis from admission, length of hospital
stay, time to resolution of infection and its predictors,
treatment choices for CDI.

Statistical methods
Data were described as frequencies (%) or means (standard
deviation) and medians (interquartile range). For the primary
outcome, a Cox proportional hazard regression model with
time-varying covariates was used to identify and assess the
significant predictors. The effect measures were expressed
as Hazard Ratios (HR) with 95% confidence Intervals (CIs).
For the time to resolution of infection, a Negative Binomial
model was used to identify and assess the significant factors.
The effect measures were expressed as Incidence Rate Ratios
(IRRs) with 95% CIs. A multivariable model was built for
each outcome after univariate analysis to identify significant
factors. The Link test was used to test if the model specification
for both outcomes was valid or not. Incidence and mortality
analyses were performed with STATA/SE 15.0 (Stata Corp LP,
College Station, Texas, USA). A p-value < 0.05 was considered
statistically significant and all tests were two-sided.

Results
As per ACTPAS, the total incidence of adult HICDI in TCH
(includes both ACT and non-ACT residents) per year per 1000
patients was: 3.95(2012), 2.65(2013), 2.99(2014), 2.77 (2015)
and 1.61(2016).
A total of 864 HICDI episodes were identified during
the 5- year study period. Figure 1 is the study consort chart

for 544 episodes of CDIs were included in the study. Of these,
forty episodes of CDI were diagnosed in ICU/ HDU and the
remaining episodes (n=504) were diagnosed in general wards.
In total, 409 patients had a single episode of CDI, 45 patients
had two episodes of CDI diarrhoea and 12 patients had more
than two episodes of CDIs.
The baseline demographic characteristics of the patients
and their HICDI episodes are shown in Table 1. We noted a
decrease in the number of HICDI episodes during years 20122016 as highlighted in Figure 2.
Table 2 summarises the antecedent risk factors for CDI.
Three hundred and sixty-six patients (78.5%) received
antibiotics before developing CDI. Approximately 21% of
patients (n=100) had no antibiotics before developing CDI. A
majority of the patients had multiple risk factors.
Table 3 describes the markers of severity of CDI. One-eighth
of HICDI patients were admitted to the ICU and colectomy
was rarely performed. In several CDI episodes, serum lactate
(n=307) and imaging (n=260) was not performed.

Primary outcome
Of the 466 HICDI patients, the in-hospital mortality directly
attributed to CDI (identified on the death certificate) was 14
patients (3%). Patients who died at the end of two years since
their last CDI are presented in Table 4. Two-year all-cause
mortality for patients who suffered a single episode of CDI was
33% (152/409) and for patients with two or more CDI episodes
was 61.4% (35/57). More than half (n= 247/466) of the cohort

Total 864 episodes idenƟĮed in TCH
for years 2012-2016

Excluded episodes

45 episodes occurring in
ƉĂƟĞnts less than 17 years of
Total 819 adult episodes

214 episodes in non-ACT
resident popƵůĂƟŽŶΎ
Total 605 episodes in ACT resident
ƉĂƟĞnts
-21 recurrent episodes
-9 episodes with inadequate
infoƌŵĂƟŽŶё
-31 episodes in op or ED or
short stay visits
544 episodes in ACT resident paƟĞŶƚƐ
included in the study

544 episodes occurred in 466 ACT
residing ƉĂƟents ɴ

Figure 1: Screening of HICDI episodes in the study.
*Excluded due to diﬃculties in accessing the interstate mortality registry
Ω
Inadequate information is missing more than 3 variables
β
Few patients had more than one HICDI episodes
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died due to various causes (including CDI as a primary cause)
by the end of the data collection period (i.e. Dec 31st 2018). In
patients who suffered single HICDI (n=409), 56.72% (n=232)
were HA-CDI and 39.11% (n=160) were CA-CDI. The mortality
rate of these single episodes of HA-CDI and CA-CDI by the end
of the study period was 54.31% (n=126) and 46.25% (n=74)
respectively.

Table 2: Risk factors in HICDI patients (n=466).
Risk Factor

n (%)

Antecedent exposure to antibiotics
One

Multivariate long term survival modelling (Table 5) found

157 (33.69)

Two

89 (19.10)

Three

120 (25.75)

Proton pump inhibitor (PPI)

258 (55.36)

H2 Receptor antagonists

19 (4.08)

ICU admission in last 6 months

55(11.80)

Diabetes Mellitus

Table 1: Patient baseline characteristics (n=466).
Characteristic
Age in (years) (SD)

68.8(19.9)

Age of CDI affected(years) Median (IQR)

73(57-84)

103(22.10)

Gastrointestinal disease

146(31.33)

Chemotherapy

66(14.16)

Immunosuppressed

236(50.64)

Gender n (%)
Table 3: Clostridium diﬃcile severity factors (n=466).

Females

260(55.8)

Males

206(44.2)

Severity Marker

n (%)

Indigenous n (%)

10 (2.15)

Temperature >38.5° C

65 (13.9)

Non-indigenous n (%)

456 (97.15)

White blood cell count ≥15000/mm3

117(25.1)

Lactate >2mmol/l

30(6.4)

HICDI episodes n (%)
504(92.64)

Serum albumin <25g/L

70(15)

Identified in ICU

40(7.36)

Creatinine raise by 1.5 fold baseline

77(16.5)

Medical

418(76.83)

Toxic megacolon or peritonism

34(7.1)

Surgical

113(20.77)

Colectomy

1(0.2)

Unclassified

13(2.4)

Intensive care unit admission

63(13.5)

Identified in general-wards

Type of CDI at baseline n (%)
HA-CDI

260(55.8)

CA-CDI

186(40.2)

Indeterminate/Unknown- CDI

20 (4)

Table 4: HICDI patients’ all-cause mortality at 2 years.
Year
2012

160
140
H
I
120
C
D
I 100
E
P
I
S
O
D
E
S

% Mortality in
% Mortality in patients % Total Mortality
Total
patients with single with more than one
in patients with all
patients(n)
CDI episode
CDI episode
CDI episodes.
125

35.7% (41/115)

50%

(5/10)

36.8% (46/125)

2013

93

39%

(32/82)

72.7% (8/11)

2014

103

34.8% (31/89)

64.3% (9/14)

38.8% (40/103)

43%

2015

83

37%

(27/73)

60%

39.7% (33/83)

2016

62

42%

(21/50)

58.3% (7/12)

Total

466

33% (152/409)

61.4% ( 35/57)

(6/10)

45%

(40/93)

(28/62)

40.1% (187/466)

that the most significant predictors of long term mortality
were age (HR 1.04 per year), chemotherapy (HR 2.7), and low
albumin (HR 2.44), and ICU admission (HR 2.09).

80

Various secondary outcomes are presented in Table 6 and

60

the incidence of different types of HICDI per year in Figure 3.

40

of infection are reported in Table 7. Antibiotics usage prior to

Time to resolution: Factors predicting time to resolution
developing CDI significantly delayed the time to resolution.
Compared

20

to

patients

without

antibiotic

usage

before

developing CDI, patient with antibiotic usage took 70% longer
time for resolution of infection.

0
2012

2013

2014
year

Figure 2: Number of HICDI episodes during 2012-2016.

2015

2016

Medications used for treating HICDI are given in Figure 4.
Usage of single-agent was common and no antibiotics were
given in few HICDI episodes.
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Table 5: Crude and adjusted HRs for predictors of All-cause mortality using Cox-Proportional Hazards regression modelling (n=466 patients).
Predictor

Crude HRa

95% CIb

P-value

Adjusted HR

95% CI

P-value

Age

1.02

1.01 – 1.03

<0.01

1.04

1.03-1.05

<0.01

Gender

1.22

0.95 – 1.56

0.12

1.17

0.90-1.52

0.23

Multiple CDIs

2.26

1.68 – 3.06

<0.01

1.24

1.09-1.39

<0.01

Chemotherapy

1.95

1.34 – 2.84

<0.01

2.70

1.90-3.81

<0.01

Albumin

2.45

1.75 – 3.41

<0.01

2.44

1.83-3.47

<0.01

WCCc

1.31

0.98 – 1.73

0.06

1.78

1.28-2.30

<0.01

ICU admission

1.55

1.06 – 2.26

0.02

2.09

1.44-3.03

<0.01

d

a

HR=Hazard ratio; b CI=Confidence interval; c WCC= White cell count; d ICU=Intensive care unit

Table 6: Secondary outcomes.

80

Time taken for developing CDI after hospital admission
Median(IQR) (days)

5(1-17)

Duration of diarrhoea once infected Median(IQR)(days)

6(3-10)

Length of hospital stay Median(IQR)(days)

17(6-44)

Most common Type of CDI was HA-CDI n (%)

260(55.8)

HICDI episodes discharged before resolution of diarrhoea
n (%)

180 (33)

Most common drug used for treating CDI was
metronidazole n (%)

371(68.2)

90
H
80
I
C 70
D
60
I
50
e
p
i
s
o
d
e
s

70

60

%
H
I
C
D
I

50

40

30

20

10

HA-CDI
CA-CDI

40

Indeterminate

30

0
metro n=(371)

sequ. metro &
vanc (n=56)

vanc ( n=39)

conc. metro &
vanc (n=30)

none (n=48)

Drugs

20

Figure 4: Treatment of choice for HICDI.
(Metro=metronidazole, sequ=sequential, vanc=vancomycin, conc=concurrent).

10
0
Total 2012 Total 2013 Total 2014 Total 2015 Total 2016
= 142
= 115
= 117
= 97
= 73

Discussion

Figure 3: Type of clostridium diﬃcile infections.

Table 7: Secondary outcome: Factors affecting time to resolution (days) in HICDI
using Negative Binomial regression modelling (n=466 patients).
Crude
IRRa

Predictor

95% CIb

P-value

Adjusted
95% CI P-value
IRR(aIRR)

Age

1.00 1.00 – 1.01

0.35

1.00

1.00 1.01

0.28

Gender (female)

1.10 0.88 – 1.37

0.39

1.08

0.88 1.33

0.45

More than one episode
of CDI

1.08 0.99 – 1.18

0.07

1.06

0.98 1.16

0.16
0.01

1.30 1.04 – 1.64

0.02

1.35

1.06 1.71

• Ongoing during CDI

0.90 0.70 – 1.15

0.40

0.89

0.68 –
1.16

0.39

• Ceased at time of CDI

1.24 0.60 – 2.55

0.56

1.28

0.63 –
2.60

0.50

0.59

0.42 –
0.82

<0.01

Antibiotics prior to CDI
NCDABX :
c

development

• Ceased prior to CDI

0.58 0.42 – 0.81

development

<0.01

IRR: Incident Rate Ratio; CI: Confidence Interval; NCDABX: Non-C. Diff Associated
Antibiotic
a

e
p
i
s
o
d
e
s

b

c

Our cohort of HICDI patients was elderly, ward-based,
mostly female, had a primary medical diagnosis, and was nonindigenous. The incidence of HICDI in TCH (total identified
HICDI episodes/1000 patient admissions per year) was 3.95 per
1000 patients in 2012 and 1.61 per 1000 patients in 2016. The
potential source/s of this decrease is likely due to improved
infection control measures and implementation of antibiotic
stewardship programs during this period, but our study was
not designed to address this question.

Primary outcome
This descriptive study documented the 2-year all-cause
mortality of patients diagnosed with CDI in a tertiary hospital.
Similar to previous studies it has found that CDI commonly
affects the elderly and immunosuppressed [1-4,14].
The in-hospital mortality of patients directly attributed
to CDI was 3%.Unfortunately ,comparison of mortality in
hospitalised patients without CDI was difficult given the
baseline characteristics of these patients were very different to
012
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those who had HICDI. In future, we suggest researchers to focus
on subset of patients with similar baseline characteristics for
example, haematological patients undergoing chemotherapy
and compare patients who had HICDI infections to those who
did not. This allows better comparison of long-term mortality
outcomes.

by CT scan in patients with underlying malignancy, usually

By the end of the data collection, 53% of our cohort died
due to multiple causes. The total two-year mortality was
33% for patients who had single episodes of CDI and 61.4%
for patients with two or more CDIs. Previously, international
single centre CDI studies have shown total 6-month mortality
of 38% [14] and 34% [15] and 2-year mortality of 32.5% [16].
Our study adds to the information of these previously reported
international studies [14-16].

infection was associated with increased length of hospital stay

Unlike our study, Young, et al. [16] included early CDI
recurrences (within 8 weeks of first CDI episode) in their
cohort and showed a mortality of 24.6% and 32.5% at 12
months and 24 months respectively. Recurrences are not
new CDI infections epidemiologically [18] and our study did
not include them. In the literature confusion exists between
“recurrences” and “relapses”. Very frequently, these terms are
used interchangeably with no clear cut epidemiological time
limits or reference to whether it is the same (inadequately
treated) old infection or a new C.difficle infection. Our research
was based on clear definitions provided by the Australian
commission on safety and Quality in Health care [17]. There
is also no clear demarcation of what constitutes short term
and long term mortality (& morbidity). All this commands
an attention to formulate uniform world-wide definitions, so
that confusion is avoided in interpretation of the results. The
current study gives information regarding two year (long term)
mortality of HICDI patients in the Australian health system.
In our study, we noted that multiple factors were associated
with long term mortality with the most significant being the
administration of chemotherapy, the presence of low albumin
and admission to ICU. The predictors of mortality we studied
have been found to be associated with short term mortality in
several CDI studies [9,16,18-20]. However, to validate their
influence on long term mortality, large prospective studies are
needed to better determine association and causation and to
stratify HICDI patients.
The risk factors included in our study were also associated
with a higher risk of mortality in several other CDI studies
[1,18,21-23]. In our cohort more than half of the patients were
immunosuppressed or used PPI and a third had a gastrointestinal
disease. Patients in this cohort also had additional recent
or concurrent infective diagnoses necessitating antibiotic
use (i.e. respiratory infection, neutropenic sepsis). All of
these conditions themselves carry an inherent mortality and
morbidity risk making the total mortality attributable to CDI
difficult to determine in these populations.
In our observations, we found that CT scan was usually
done to identify complications such as perforation, abdominal
collections or to rule out other causes of abdominal pain.
Incidence of toxic megacolon was low and when confirmed

resulted in a change of direction of care to palliation.

Secondary outcomes
Patients developed CDI within a few days of their hospital
admission and diarrhoea usually lasted for almost a week. CDI
[2,13,14,24].
HICDI was predominantly hospital-acquired (55.8%) in our
cohort [1-7]. The type of small proportion of HICDI could not
be assessed (indeterminate/unknown).
Time to resolution of infection (diarrhoea) was significantly
delayed if patients used antibiotics prior to the development
of CDI. This is postulated due to a change in gut microbiota
promoting CDI and antibiotic stewardship is recommended
[1,24,25]. The most common reasons noted in our study for
starting antibiotics were infective exacerbations of COPD,
neutropenic sepsis and pneumonia. In some patients (especially
haematological and oncological patients) the time when contact
precautions were removed for CDI could not be identified due
to the presence of other MROs that needed isolation [26]. Onethird of the time (in 33% of HICDI episodes) patients were
discharged without resolution of diarrhoea. Some of those were
discharged to nursing homes as noted in other studies [14,27].
Strict isolation and contact precautions are taken during the
care of C. difficle infected patients in the hospital. This may
not be possible once patients (with unresolved diarrhoea) are
discharged. If there is a susceptible population (viz. children,
immunosuppressed or elderly) at the discharged destination
they are at high risk of contracting CDI [1,23,25,27]. This
calls the researchers and ID specialists to study and plan for
safer ways of hospital discharge to minimise community
transmission.
Drug choices for treating CDI in our cohort were according
to CDI treatment guidelines now considered outdated [28].
The most common drug used was oral metronidazole for 10
days. Vancomycin was chosen if symptoms were severe or
diarrhoea did not resolve with metronidazole. However, as per
new guidelines, the treatment of choice is oral vancomycin
irrespective of disease severity [25] Current Australian
therapeutic guidelines still recommend metronidazole as a
suitable agent for mild to moderate CDI [29]. Similar to Bond,
et al. [24] we noted that no treatment was administered in some
HICDI episodes. The reasons for this were unclear but issues
such as enterotoxin test being negative, inadequate follow
up of investigations, resolution of diarrhoea, and transfer to
a different ward are possible explanations raising concern of
nosocomial transmission.

Strengths
The major strength of our study was that it allowed
investigation

of

questions

relating

to

surveillance

and

monitoring of CDI. Our data was collected according to the
ACSQHC protocol and recommendations. Diagnosis of CDI
was done by using standardised methods. Simple, reliable and
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easily accessible information in hospital records was collected.
Mortality data was collected from a reliable source.

Limitations
There are several limitations in our study. It is a
retrospective observational study and limited only to the ACT
population. Because the non–ACT resident population that had
CDI detected in the hospital was excluded, the results may be
an underestimation for the whole hospital. Similarly, details
of patients who died outside ACT (interstate or overseas)
may not have been entered in the ACTPAS thus potentially
leading to underestimation of HICDI long term mortality.
The current study did not compare mortality with an age and
comorbidity matched control. We were unable to calculate the
severity (Horn’s index) [19] of CDI because tests required for
calculation were not performed in every patient/episode. There
is a possibility of measurement error, estimation bias and
inaccurate data affecting our results. Some patients were sent
home with symptoms of diarrhoea, so their length of hospital
stay and time to resolution may also be subject to error.
Our findings in single tertiary Australian hospital need to
be confirmed in a well-conducted prospective study involving
multiple sites.

Conclusions
Our study found that patients diagnosed with HICDI had
significant long term mortality and morbidity. The two-year
mortality increased with multiple CDI episodes. The most
common cause of HICDI was HA-CDI. Usage of antibiotics
before developing CDI increased the time to resolution. A
large percentage of CDI patients were discharged before the
resolution of diarrhoea and a small percentage of CDI patients
were not treated. These findings raise issues regarding infection
control procedures and discharge process for CDI patients in
hospital settings.
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