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ABSTRACT
Objectives. The paper aims epidemiological characteristics of the nosocomial infection with Clostridium dif-
ficile (CDIn) based on surveillance data reported by medical facilities in Dolj County (Romania).
Methods. We performed a retrospective study (January 2015 – December 2016) of 506 files with declaration 
of cases of C. difficile infections (CDI) recorded in adults.
Results. CDIn represented 83.7% of the cases of CDI, an increase from 13.8 cases/month in 2015 to 21.5 
cases/month in 2016. The symptoms began after discharge in 46.6% of cases and during hospitalization for 
53.4% of the reported cases. The illness origin was in 47.8% of cases in a medical unit different from the 
reporting one. The number of CDIn was higher in the infectious disease wards (0.73 cases/bed/year) and 
intensive care (0.3 cases/bed/year). The main risk factors were the antibiotics administration (87.1%) and 
the age over 60 (69.3% of cases). The lethality by CDIn was 2.1% and in 5.7% of the cases, death being 
produced by aggravation of the associated pathology.
Conclusions. The implementation of the CDI surveillance contributed to Dolj County to improve monitoring 
and identification of the risk factors associated to this disorder.
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Abbreviations
CDI: Clostridium difficile infection; 
CDIn: Clostridium difficile nosocomial infection;
CDIc: Infection with Clostridium difficile Community;
CDIi: Infection with Clostridium difficile indefinite; 
RR: relative risk; 95% CI: 95% confidence interval

INRODUCTION

The emergence of Clostridium difficile infec-
tion (CDI) has become a worldwide important 
cause for nosocomial and postantibiotics diar-
rhea. The rise in CDI cases has been observed 
since 2002 in North America and Canada later 
the spread of this disease being reported in most 
of the European countries (1). In Romania there 
were registered cases of CDI beginning with 

2011 (2), but the raising incidence was difficult 
to estimate in the absence of a national surveil-
lance system.

Since July 2014, the CDI surveillance in the 
health facilities with beds, was introduced in Ro-
mania, carried out under the coordination of the 
National Institute of Public Health (3), with 2970 
CDI cases being reported between July and De-
cember 2014 (72.2% of nosocomial origin) (4).
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In this context, we considered important to 
study some epidemiological characteristics of 
CDI based on the surveillance data reported to 
administrative territorial unit of Romania (Dolj 
County). The paper aims CDI cases, determining 
their share of the total CDI, the profile of the re-
porting medical departments, the infection ori-
gin, the onset of the clinical manifestations in 
relation to hospitalization, the cases evolution 
and the assessment of the risk factors identified 
in the illness occurrence.

MATERIAL AND METHOD

Definitions

According to the place of the infection, CDI is 
classified into 3 types: nosocomial CDI (CDIn) 
Community CDI (CDIc) and indefinite CDI (CDIi). 
CDIn may have the debut inside the hospital 
(less than 48 hours after admission) or in the 
community (within 28 days after discharge) 
(3,5).

Material

The material is composed by the 2-year ret-
rospective study (January 2015 – December 
2016) of the declaration files of the CDI cases 
reported by medical facilities in Dolj County. The 
CDI cases have originated in 7 medical sections, 
totaling 447 beds, 7 surgical sections, totaling 
528 beds, an intensive care unit with 55 beds 
and 2 sections with infectious diseases with 130 
beds. The case definition for CDI was applied to 
all the reported cases, including in the trial only 
adults over 18 years old.

There were analyzed 506 non-repetitive cas-
es with primary CDI confirmed by lab (465 cas-
es, by immunoenzymatic test for toxin A and/or B 
and 41 cases by PCR gene identification for C. 

difficile toxins in the stool). 
The data obtained from the CDI declaration 

files were: the type of CDI (CDIn, CDIc, CDIi), de-
mographic data, the profile of the department 
that reported the disease, the origin of the CDI in 

the reporting polling section or in other medical 
reporting section, the time of onset of symptoms 
during hospitalization or after discharge, the 
evolution, the risk factors (medication adminis-
tration antacids, chemotherapy treatment, re-
cent gastrointestinal surgery, immunosuppres-
sion, contact with a known case of CDI, an-
tibiotic treatment).

Data analysis

For the statistical analysis it was used the de-
termination of the relative risk (RR) with the in-
terval of confidence (IC) 95%. RR with greater 
value than indicated a causal correlation be-
tween some risk factors and the disease. For the 
situation when RR was ≥1 we applied the square 
Chi test, considering that there is a statistically 
significant correlation for the value p <0.05. To 
determine the average annual number of cases 
of CDIn/hospital bed, according to the profile of 
the medical departments we divided the annual 
average of CDIn cases registered to the number 
of beds in those sections.

RESULTS

The number of cases reported CDIn

In the studied period there were recorded 
506 cases of CDI, of which 424 (83.7%) had no-
socomial cause, 57 (11.2%) were from the com-
munity and 22 (4.9%) were undetermined (Ta-
ble 1).

TABLE 1. Annual distribution of cases by type of CDI 
Type 
of CDI

Year (number 
of cases)

Total
Number of 
cases (%)

RR (95% CI)  p
2015 2016

CDIc
CDIi

14
 8

43
17

57 (11.2)
25 (4.9)  5.17 

(4.22 to 6.32) < 0.0001CDIn 166 258 424 (83.7)
Total 188 318 506 (100)

CDIn held a statistically significant weight in 
the total recorded number of CDI (RR = 5.17, 
95% CI = 4.22 to 6.32, p <0.0001). The number 
of CDI cases increased from a monthly average 
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of 15.6 cases/month in 2015 to 26.5 cases/ 
month in 2016.

The cases growth was carried out mainly by 
CDIn, their monthly average increased from 13.8 
cases/month in 2015 to 21.5 cases/month in 
2016.

The CDIn distribution after the medical sections 
profile

The number of CDIn/hospital bed/year re-
corded the highest value in the sections with in-
fectious diseases profile (0.73 cases/bed/year) 
and in the intensive care units (0.3 cases/bed/
year). In the sections for infectious diseases the 
cases from other reporting units were CDIn 0.64 
cases/bed/year (Table 2).

CDIn originated in the reporting unit did not 
differ between the sections with medical profile, 
surgical and infectious diseases (0.08 to 0.09 
CDIn/bed/year). The intensive care unit record-
ed the highest number of cases from the same 
CDIn with the origin in the same reporting unit 
(0.24 ICDn/bed/year).

The onset of the CDIn symptoms in relation with 
hospitalization

The CDIn symptoms appeared 48 hours after 
hospitalization in 226 cases (53.4%) and less 
than 4 weeks after discharge in 198 cases 
(46.6%), with no statistically significant differ-
ence between hospital or community-onset 
forms of ICDn (RR = 1.14, 95% CI = 1.30 to 1.91, 
p = 0.05) in Table 3.

In CDIn with hospital-onset the symptoms 
occurred within the first 14 days after admis-
sion 178 cases (78.8%) and 15 days after hospi-
talization in 48 cases (21.2%) (RR = 3.70, 95% 
CI = 2.85 to 4.80, p <0.0001). In CDIn with com-
munitary onset the symptoms appeared in the 
first 14 days after discharge in 72.7% of cases 
and 15 - 28 days after discharge for 27.3% of the 
cases (RR = 2.66, 95% CI = 2.09 to 3.39, p 
<0.0001) (Table 3).

Risk factors for developing CDIn

The demographic data (age, area of   origin, 
sex) and the factors known as favoring the emer-

TABLE 2. Distribution following the CDIn origin and number of cases of CDIn / hospital bed / year
Profi le secti on Intensive care Surgical care Medical care  Infec� ous Diseases Total
Origin of CDIn
Number of cases in 2 years
– the repor� ng sec� on
– in other sec� ons
– total

27
6

33

92
3

95

87
19

106

25
165
190

221
203
424

Number of beds 55 528 447 130 1160
Number CDIn/bed/year
– the repor� ng sec� on
– in other sec� ons
– total

0.25
0.05
0.3

0.08
0.01
0.09

0.09
0.02
0.11

0.09
0.64
0.73

0.09
0.08
0.17

TABLE 3. The interval of CDIn symptoms onset in relation to hospitalization (n = 424 cases)
Debut CDIn Number of 

days 
Number of cases 

(%)
Total

Number of cases
p RR (95% CI)

DURING ADMISSION
(in hospital)

2-7 85 (37.6)

226

=0.05

1.14
(1.30 to 1.91)

8-14 93 (41.2)
15-30 33 (14.6)
31-68 15 (6.6)

AFTER DISCHARGE
(communitary)

0-7 85 (42.9)
1988-14 59 (29.8)

15-28 54 (27.3)
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gence of CDIn were ranked according to the sig-
nificant risk they had in the occurrence of the 
illness (Table 4).

In 294 cases (69.3% of total) the patients age 
was 60, this result having a statistical significance 
(RR = 2.26, 95% CI = 1.93 to 2.64, p <0.0001) for 
CDIn appearance.

Of all the CDIn cases, 51.1% (217 cases) were 
female and 48.9% (207 cases) were men, the 
gender difference being not statistically signifi-
cant (RR= 1.04, 95% CI = 0.91 to 1.19, p = 0.49).

From the percentage point of view it was ob-
served a slight predominance of the cases from 
the urban areas than from the rural (53.7% ver-

sus 46.3%), with no statistically significant dif-
ference (RR = 1.16, 95% CI = 1.01 to 1.33, p = 
0.02) after the patients area of   origin.

The contact with a case of CDI during the hos-
pitalization was confirmed in 25 cases (5.8%) 
and found to be possible in 166 cases (39.1%). 
In 233 cases (54.9%) the contact with a CDI case 
remained unknown.

The antibiotic treatment was administered to 
87.1% of the studied CDIn cases (RR = 6.70, 95% 
CI = 5. 22 to 8. 60), and the antacid medication to 
31.8% of the cases (RR = 0.46, 95% CI = 0.40 to 
0.54). The digestive surgery performed less than 
14 days prior to CDIn onset (RR = 0.29, 95% CI = 
0.24 to 0.35) accounted for 47.3% of the total 
surgeries.

The severe immunocompromised disease 
(13.1% of cases) in patients receiving chemo-
therapy (4.4% of cases) or immunosuppressive 

therapy (1.6% of cases) accounted for 19.1% of 
the cases with CDIn (RR = 0.23, 95% CI = 0.19 to 
0.28). 

The cases evolution

 Out of the 424 cases of CDIn, 105 patients 
(24.8%) were discharged healed, 286 (67.4%) 
discharged with improved clinical status and 33 
patients (7.8%) died. The deaths were due di-
rectly to CDIn in 9 cases (2.1%) and in 24 cases 
(5.7%) to the aggravation of the associated pa-
thology.

DISCUSSIONS

CDIn held a significant share (83.7%) of the 
reported CDI in Dolj County. Gastmeier (2009) 
found using data from the German system moni-
toring of the CDI that 73% of the cases were no-
socomial ones with differences of incidence be-
tween hospitals based on the diagnostic pro-
cedures and participation in the surveillance 
system (6).

A particular aspect detached by our study 
(Table 2) was linked to the fact that 47.8% of 
CDIn (203 of 424 cases) originated in a medical 
facility different from the reporting one. The 
profile of the infectious diseases recorded the 
highest number of CDIn, the origin of the infec-
tion being in 165 of 190 cases (86.8%) in other 
sections from where the patient was transferred 
or discharged. This situation is explained by the 
fact that in Romania there is a national network 

TABLE 4. Evaluation of favoring factors CDIn for the the studied cases (n = 424)
Characteristi cs of pati ents Number 

of cases
% of 
total

p * RR (95% CI)

Age over 60 years 294 69.3 < 0.0001 2.26 (1.93 to 2.64)
Provenance urban environment 228 53.7 0.02 1.16 (1.01 to 1.33)
Female 217 51.1 0.49 1.04 (0.91 to 1.19)
Contact with a case of CDI 191 45.1 0.81 (0.71 to 0.93)
An� bio� c treatment 369 87.1 <0.0001 6.70 (5.22 to 8.60)
Antacid medica� on 135 31.8 0.46 (0.40 to 0.54)
Immunocompromised 81 19.1 0.23 (0.19 to 0.28)
Surgery 95 22.4 0.28 (0.24 to 0.34)
Diges� ve surgery in 14 days 45 10.6 0.29 (0.24 to 0.35)

* applied for the situations when RR ≥1
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of Infectious Diseases regional hospitals where 
they are treating patients with CDI from the 
community or acquired in other general hospi-
tals (2). CDIn with the origin in the reporting 
unit recorded a total of 2.6 times greater (0.24 
versus 0.09) in the intensive care unit than in the 
medical, surgical or infectious diseases special-
ized units. The increased risk for the CDIn oc-
currence is correlated with favoring specific fac-
tors for intensive care unit (7).

CDI with communitary-onset accounted for 
46.6% of CDIn, challenging an epidemiologically 
important aspect related to C. difficile infection 
which becomes manifest clinically in patients af-
ter being discharged. In CDIn with hospital on-
set we found that in 78.8% of the cases the ill-
ness occurred within 14 days after admission. 
The onset of the symptoms was recorded in 
37.6% of cases even after a short period of hos-
pitalization (2-7 days). According Clabots CR (8) 
the CDIn risk increases with the length of the 
hospitalization, the infection rate for C. difficile 
being estimated at 13% of the patients with ad-
mission up to 2 weeks and 50% of the patients 
with prolonged hospitalization over four weeks.

The contact with a case of CDI was mentioned 
only in 45.1% of patients of our study, the source 
is unknown in 54.9% of the cases that acquired 
the infection by a nosocomial way.

The sources of infection can be asymptomatic 
carriers of C. difficile in chair (9) which transmit 
the pathogen to other patients in the same hos-
pital.

The main contributing factors in the appear-
ance of the CDIn were the age over 60 (69.3% of 
cases) and the antibiotics intake (87.1% of the 
cases). The risk of developing ICD is dominated 
by the exposure to the antibiotic, it is increased 
in the first month following the discontinuation 
of the treatment and decreasing in the next 1-3 
months (10). Correlating this aspect with the in-
terval of the communitary-onset of the CDIn oc-
currence, in our study, the highest risk of CDIn 
appearance after the antibiotic treatment dis-

continuation was recorded in the first 14 days 
after the hospital discharge. The age of 65 years 
is confirmed as a factor for CDI appearance and 
for the unfavorable evolution of the disease (11, 
12).

The antacid medication administration 
(31.8%), immunosuppression (19.1%) and ab-
dominal surgery (10.6%) held in our study less 
weight in predisposing factors for CDIn. The ant-
acid medication was associated with increased 
CDI risk, but Kwok (13) considers that actually 
the association with the antibiotics determines 
this outcome. Immunosuppressed patients are 
susceptible to infection with C. difficile, both by 
the action of chemotherapeutic agents and im-
munosuppressive ones and by repeated expo-
sure to antibiotic treatments due to frequent in-
fections (14).

The direct lethality by CDIn in the studied 
cases was 2% and with aggravating potential to 
death in 6% of CDIn cases. The data provided by 
D. Gravel (15) mention similar results, indicat-
ing a direct lethality of 2.2% related to CDI and
an indirect one of 3.6%, with an overall mortali-
ty rate of 5.7%. Zilberberg MD (16) conducted
an analysis on several studies on global lethality
by CDI in the day 30 of hospitalization and found
variations in the results between 8 and 37.2%.

CONCLUSIONS

1. Applying the surveillance program in Dolj
County since 2014 was an important step to 
monitor the CDI that occurred both during hos-
pitalization and after discharge.

2. CDI had mainly a nosocomial cause, regis-
tering an increase of the cases. CDIn greater risk 
was associated with the antibiotic treatment, 
with the age over 60 years and with the hospi-
talization in intensive care.

3. The high percentage CDIn occurred after
discharge or originating in one medical unit dif-
ferent from the medical reporting one highlight-
ed important epidemiological issue related to C. 
difficile circuit between the medical depart-
ments and the community.
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The CDI epidemiology continues to present 
changes requiring to maintain an increased at-

tention for the prevention of this disease with 
aggravating potential for the patient evolution.
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