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ABSTRACT
In the last 15 years Clostridium difficile infection became a typical new emergent threat worldwide. 

Our aim was to describe the risk factors associated with fatal outcome of Clostridium difficile as-
sociated disease (CDAD) cases treated in 2012 in “Dr Victor Babes” Infectious and Tropical Diseases 
Hospital, a 450 beds teaching clinic from Bucharest, Romania.
Methods: Retrospective cohort study - the case records of hospitalized patients in the year 2012, 

presenting with diarrhea and that tested positive for C difficile through toxin A and B assays were 
reviewed. Data collected through chart review of CDAD were demographic and clinical.

A Charlson comorbidities index score was allocated to each case.
An EpiInfo data base was fed with demo and clinical data – software’s facilities were used for univari-

ate analysis (Chi square) and also for logistic regression.
Results: In study were included all 326 hospitalization episodes with a discharge diagnosis of CDAD 

in 2012. Overall, 30 of the 326 CDAD patients (9.2%) versus 289 of the 18636 non-CDAD patients 
(1.55%) died during their hospital stay, resulting in a relative risk of pre-discharge death of 5.93 (4.14-
8.50) for CDAD patients, a CDAD attributable risk of death of 7.65 per 100 patients and a CDAD at-
tributable fraction of 83.15 % (70.1-86%).

Unconditional logistic regression retained as fatal outcome predictors the following: (a) a Charlson 
comorbidity index score >3: (OR: 3.03; CI 95%: 1.21-7.54), (b) ICU stay: (OR: 15.81; CI 95%: 4.47-
55.89) and (c) age >64 years: (OR: 2.95; CI 95%: 1.15-7.69). 
Conclusions: Our findings add to the understanding of Clostridium difficile fatal outcome and 

they have implications for prevention and therapy - the case fatality of 9.2% underlines the importance 
of the increased efforts in CDAD prevention.
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INTRODUCTION 

In the last 15 years Clostridium difficile in-
fection became a typical new emergent 
threat worldwide – for instance number of 
cases of Clostridium difficile infection that 
were reported in 2005 in acute care hos-

pitals in the United States (84 per 100,000) 
were nearly three times the 1996 rate (31 per 
100,000) (1). Of even greater concern are in-
creases in severe or fatal infection (2-4). Mor-
tality rates from Clostridium difficile disease in 
the United States increased from 5.7 per mil-
lion populations in 1999 to 23.7 per million in 
2004 (5). In England, Clostridium difficile infec-
tion was listed as the primary cause of death for 
499 patients in 1999, a number that rose to 
1998 in 2005 and to 3393 in 2006 (6).

However specific data on the effect of Clos-
tridium difficile associated disease (CDAD) on 
the patient’s risk of death or overall hospital 
mortality are scarce and predictors of outcome 
are inadequately understood. 

AIM

To describe the burden of and risk factors as-
sociated with fatal outcome of CDAD cases 

treated in 2012 in “Dr Victor Babes” infectious 
and tropical hospital, a 450 beds teaching cli-
nic from Bucharest, Romania. 

METHODS

A retrospective cohort study was carried out. 
The case records of hospitalized patients in 

the year 2012, cases presenting with diarrhea 
and that tested positive for Clostridium difficile 
through toxin A and B assays were reviewed. 
Data collected through chart review of CDAD 
were demographic: (age, gender, place of resi-

dence) and clinical (comorbidities, lengths of 
hospitalization, ICU stay, recurrence status and 
outcome)).

A Charlson comorbidities index score (7,8) 
was allocated to each case.

Continuous variable (length of stay and 
Charlson score) have been converted in cate-
gorical ones based on the cut-off represented 
by the value calculated for 75% percentiles of 
respective series. Seniors were empirically de-
fined as patients aged over 64 years.

An EpiInfo (EpiInfo, version 3.4.2 CDC At-
lanta, GA, USA) data base was fed with demo-
graphic and clinical data – software’s facilities 
were used for performing univariate analysis 
(Chi square test) and also for binary logistic re-
gression.

The burden of CDAD associated deaths 
(relative risk, attributable risk and attributable 
fraction) was estimated by comparing with pre 
discharge lethality in non-CDAD cases. 

RESULTS

In study were included all 326 hospitalization 
episodes with a discharge diagnosis of CDAD 

in 2012. Overall, 30 of the 326 CDAD patients 
(9.2%) versus 289 of the 18636 non-CDAD pa-
tients (1.55%) died during their hospital stay, 
resulting in a relative risk of pre-discharge risk 
of death of 5.93 (4.14-8.50) for CDAD pa-
tients, a CDAD attributable risk of death of 
7.65 per 100 patients and a CDAD attributable 
fraction of 83.15 % (70.1-86%).

Univariate analysis (Table 1) identified as 
risk factors significantly associated (p<0.05) 
with the fatal outcome the following: (a) a 
Charlson comorbidity index score >3 [Relative 
Risk (RR): 2.68; 95% Confidence Interval (CI 
95%): 1.35-5.31], (b) age >64 years (RR: 2.77; 

TABLE 1. CDAD associated fatal outcome - risk factors’ assessment through univariate analysis 
performed in “Dr. Victor Babes” Infectious and Tropical Diseases Hospital, Bucharest, 2012.
* ICU = Intensive Care Unit

Risk Factors
Death prevalence Univariate analysis’ results

Risk factor 
Present

Risk factor 
Absent

Relative Risk 
(CI95%)

p value

Charlson score > 3 19.1 % 7.1 % 2.68 (1.35-5.31) 0.0045
Residence in Bucharest 10.4 % 7.2 % 1.45 (0.69-3.07) 0.3239
Aged > 64 years 13.0 % 4.7 % 2.77 (1.22-6.26) 0.0098
Male gender 10.3 % 8.4 % 1.26 (0.64-2.51) 0.5063
Stay in ICU* 43.3 % 5.7 % 7.55 (4.07-13.98) 0.0000
Hospitalization > 15 days 13.8 % 7.7 % 1.78 (0.89-3.58) 0.1052
Nosocomial case 19.7 % 6.8 % 2.90 (1.47-5.69) 0.0017
Recurrent case 8.0 % 9.4 % 0.85 (0.31-2.33) 0.7492
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CI 95%: 1.22-6.26), (c) ICU stay (RR:7.55; CI 
95%: 4.07-13.98), and (d) nosocomial CDAD 
(RR: 2.90; CI 95%: 1.147-5.69)

Unconditional logistic regression (Table 2) 
retained as risk factors independently associat-
ed (p<0.05) with fatal outcome (i.e. predic-
tors) the following characteristics: (a) a Charl-
son comorbidity index score >3 (OR: 3.03;CI 
95%: 1.21-7.54], (b) ICU stay (OR: 15.81; CI 
95%: 4.47-55.89), and (c) age >64 years (OR: 
2.95; CI 95%: 1.15-7.69). 

DISCUSSIONS

6%-38% mortality in patients with CDAD has 
been described (9). Mortality rates similar 

with our data (9.2%) were reported recently 
world round (10,11).

We found that the higher age is a predictor 
of pre-discharge CDAD associated death (see 
Table nr 2); our data are externally validated by 
many authors who recently explored the rela-
tionship between age and fatal outcome in 
CDAD patients (9, 12-15).

Also we found that comorbidities represent 
an independent risk factors for CDAD pre-dis-
charge fatal outcome (see Table nr 2) – other 
authors, including those who used Charlson 
score index as an metric for comorbidities in-
fluence, confirmed this finding giving to our 
data a higher reproducibility profile (3,12,15-
18).

Finally we calculated a higher CDAD fatality 
odd (see Table 2: 15.81) for patients with an 
ICU stay history; the same association was re-
ported by Ramirez-Rosales et al in Mexico (9). 

The significance of this finding is special; for 
prevention purpose the ICU stay seems to be a 
key issue being the unique potentially modifi-
able variable from the three CDAD mortality 
predictors documented in this study. Logically 
and practically prevention of Clostridium diffi-
cile spores transmission in the health facilities 
and mainly in ICU appears to be the key stra-
tegy to alter the CDAD morbidity and conse-
quently the mortality. On this end the pu-
blished guidelines (19, 20) must be integrated 
in facility’s current practices, compliance with 
these practices (i.e. hand hygiene, contact pre-
cautions, antimicrobial stewardship, etc.) care-
fully monitorized and in time feedback pro-
vided to clinicians. 

CONCLUSIONS

Our findings add to the understanding of 
Clostridium difficile fatal outcome and 

have implications for prevention and therapy 
– the case fatality of 9.2% underscore the im-
portance of increased efforts in CDAD preven-
tion, in particular for patients with underlying 
di seases, old and/or treated in ICU. 

LIMITS

Our findings are limited to hospitalized pa-
tients and may not be applicable to pa-

tients with community-associated Clostridium 
difficile infections (21).

Conflict of interests: none declared.
Financial support: none declared.

TABLE 2. Predictors of CDAD associated fatal outcome found by unconditional logistic regression 
performed in “Dr. Victor Babes” Infectious and Tropical Diseases Hospital – Bucharest, 2012.
* Invalidated as independent predictor of CDAD pre-discharge fatal outcome.

Risk factors assessed as 
predictors of CDAD death

Unconditional Logistic Regression Results

Odds Ratios (CI95%) Z statistic p value

Charlson score >3 (Yes/No) 3.03 (1.21-7.54) 2.3768 0.0175
Stay in ICU (Yes/No) 15.81 (4.47-55.89) 4.2856 0.0000
Aged >64 years (Yes/No) 2.95 (1.15-7.69) 2.2488 0.0245
Nosocomial case (Yes/No) 0.67 (0.19-2.34) -0.6300 0.5887*
CONSTANT * * * -7.9477 0.0000
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