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CLOSTRIDIUM DIFFICILE INFECTION - ANALYSIS OF RISK FACTORS IN 
CONSTANTA

 Hangan Aurelia1,2 , Dumitru Eugen1,2, Rugina Sorin2,3,4, Dumitru Irina Magdalena1,2 

ABSTRACT

It has been estimated that the human gut contains about 1,000 species of bacteria and 100 times more 
genes than are found in the human genome. Over 2 Kg - as weight. It is the human microbiom that form a 
true "forgotten organ" of our body.

Due to the abuse of antibiotics, the Clostridium difficile infection became one of the top nosocomial 
infections due to complications and financial pressure on the medical system.

We conducted a prospective study of the characteristics of risk factors and epidemiological aspects in 
patients with Clostridium difficile infection admitted to the Clinical Hospital for Infectious Diseases from 
Constanta for a period of 3 years. Demographics (age), risk factors (surgery, history of antibiotics or proton 
pump inhibitors, comorbidities) were noted. The classes of antibiotics used, other than the basic treatment 
of the condition were analyzed. Also the source of the infection including the ward were the patient was 
previously hospitalized.

47% (104) of the patients were in the 60-80 interval of age. Nearly half of the patients had a history of 
surgery. Only 52 patients out of a total of 221 had no history of antibiotic therapy. More than half had PPI 
therapy prior to the onset of CD infection. In terms of comorbidities, they are multiple, at different systems, 
the most common being cardiovascular, nutritional and renal diseases. The source of infection was found as 
nosocomial in 65% of patients. Regarding the origin of the hospital wards, the surgical departments were 
the main ones in which CD infections appeared: General Surgery (46), Orthopedics (33) and Urology (13). 

Our study results confirm that reported risk factors are advanced age, antibiotics use, proton pump 
inhibitors administration, comorbidities and exposure to health care sistem.
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Introduction

The main protection against CDI is the 
normal integrity of the intestinal microflora (1).

Age over 65 years old, prolonged 
hospitalization and antibiotic treatments are the 
main risk factors for CDI (2).

After the age of 65, the risk of CDI increases 
5 to 10 times (3).

Clostridium difficile is the leading cause of 
infectious diarrhoea in hospitalized patients (4).

These infections lead to prolonged 
hospitalizations, increased morbidity and 
mortality, and high health care costs. 
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Materials and Methods

The current study concerns the 
epidemiological aspects on a group of 221 
patients with enterocolitis with Clostridium 
Difficile hospitalized in the Clinical Hospital of 
Infectious Diseases Constanta. 

The study is prospective, lasting 3 years, 
using inclusion and exclusion criteria and a 
form for collecting the information considered 
necessary.

Inclusion criteria:
- adult patients over 18 years of age
- with diagnosis at discharge of diarrhea 

with Clostridium Difficile
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ABSTRACT

Neonatal diabetes (ND) appears during the first 
months of life and is caused by a single gene mutation. 
It is heterogenous and very different compared to other 
forms of multi-factorial or polygenic diabetes. Clinically, 
this form is extremely severe, however, early genetic di-
agnosis is pivotal for successful therapy. A large palette of 
genes is demonstrated to be a cause of ND, however, the 
mechanisms of permanent hyperglycemia are different. 
This review will give an overview of more frequent genetic 
mutations causing ND, including the function of the mu-
tated genes and the specific therapy for certain sub-forms.

Keywords: Classification; Mutations; Neonatal dia-
betes (ND); Syndromes.

INTRODUCTION

Most of the patients with diabetes mellitus (DM) in 
childhood suffer from DM type 1 (DMT1) that is of auto-
immune etiology [1,2]. This form of diabetes appears after 
the first 6 months of life, and reaches the highest incidence 
in the 9-14 years age group, with the rising incidence in 
the age group before 4 years of age [3]. The persisting 
hyper-glycemia is due to autoimmune destruction of in-
sulin producing β-cells in the endocrine pancreas leading 
to insulin deficiency. It is considered a polygenic disease 
involving mostly DQ and DR human leukocyte antigen 
(HLA) genes conferring susceptibility or resistance toward 
the disease [4-8]. Diabetes mellitus type 1 accounts for 
more than 95.0% of cases in childhood [7,9,10]. During the 
last few decades, obesity in childhood has caused increase 
of DM type 2 (DMT2) in children, which is induced by 

an interplay of genetic and environmental factors. Genetic 
factors involved in DMT2 are still not precisely elucidated. 
A number of different gene polymorphisms affecting β-cell 
function causes impaired insulin secretion or insulin resist-
ance [11,12]. The prevalence of DMT2 in childhood and 
adolescence varies in different countries, reaching up to 
30.0% of all cases with DM in regions with the highest 
childhood obesity rates [1].

Monogenic diabetes (MD) caused by mutations of 
a single gene is a separate form of DM with a distinct 
etiology, clinical presentation, therapy and outcome. Mo-
nogenic diabetes is a heterogenous group of sub-forms of 
diabetes caused by mutations in different, highly penetrant 
genes that are pivotal for pancreas development, sensing 
of the level of glucose for insulin secretion, cellular me-
tabolism, cell membrane depolarization control, or insulin 
synthesis/excretion [13-19]. Monogenic diabetes is not 
common, but it does account for 1.0-6.0% of pediatric 
diabetes cases [20].

Generally, based upon the detected mutation, timing 
of presentation, and affected genes, MD can be classified 
as follows [19]: 1) neonatal diabetes (ND) (occurring be-
fore 6 months), 2) syndromic ND associated with extra 
pancreatic features, and 3) autosomal dominant familial 
hyperglycemia or diabetes or maturity onset diabetes of 
the young (MODY). This review will give an overview 
of mutations causing diabetes in the neonatal period that 
includes ND and syndromic diabetes.

Genes Involved in Monogenic Diabetes. Mutations 
in about 40 different genes are recognized as a cause of 
MD. These encompass genes involved in different pro-
cesses that could compromise insulin secretion and action 
such as: reduction of β-cell number or pancreatic aplasia, 
impaired β-cell development, glucose sensing or metabo-
lism, failure to depolarize cellular membrane and expul-
sion of insulin in circulation, failure of insulin synthesis, 
increased destruction of β-cells including immune-based 
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- with bacteriological tests positive for CD 
(toxins, cultures) or negative but in the presence 
of a high clinical suspicion.

Exclusion criteria:
-patients under 18 years of age
-with a diagnosis of diarrhea of   unspecifi ed 

or specifi ed etiology other than Clostridium 
diffi  cile.

Data were collected (analytical fi le) on risk 
factors: age> 60 years, contact with the health 
system, surgery, previous antibiotic therapy, 
comorbidities, the infection origin, the ward of 
the previous hospitalization.

Results: 

Most patients were in the 60-80 age group 
(47%). Age over 60 is considered a risk factor for 
Clostridium diffi  cile infection.

In 106 patients we fi nd a recent surgery 
(less than 3 months).

The most common antibiotics incriminated 
were cephalosporins (52), fl uoroquinolones (48), 
other betalactams (35).

The most common comorbidities were 
cardiovascular (67), nutritional (47) and renal 
(44) diseases.

The source of infection was found to be 
nosocomial in 145 of the patients (65%), 73 
(33%) in the community.

The wards origin in most cases were 
General Surgery (46), Orthopedics (33), Urology 
(13) followed by the medical departments of 
Internal Medicine (10), Pulmonology (10) and 
Infectious Diseases (8).
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Figure 1 The distribution of patients analyzed according 
to age at diagnosis

 
 

 
 
Figure 2 Distribution of patients according to surgery as a risk factor 
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Figure 2 Distribution of patients according to surgery as 
a risk factor
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Figure 3 Distribution of patients according to use of 
antibiotics as a risk factor

Figure 4 Distribution of patients according to use of 
diff erent classes of antibiotics as a risk factor
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Figure 5 Distribution of patients according to use of 
proton pump inhibitors as a risk factor

Figure 6 The distribution of patients analyzed according 
to comorbidities at diagnosis
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Figure 7 Repartition by the source of the infection

 
  

8

3

1

3

10

3

10

1

0 2 4 6 8 10 12

Infectious Diseases

Neurology

Intensive Care

Nephrology

Pulmonology

Gastroenterology

Internal diseases

Hematology

Medical departments 

Figure 8 Repartition by wards origin of the infection 
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Figure 9 Repartition by wards origin of the infection 

Discussions: 

The primary requirement for the expression 
of the pathogenicity of toxigenic strains of C. 
diffi  cile is a change in the normal relations 
of the bacteria colonizing the digestive tract, 
which constitute a barrier to the proliferation 
of pathogenic microorganisms. More than 90% 
of infections caused by C. diffi  cile occur upon 
the administration of antibiotics. The eff ects 
of antibiotics disrupt the normal fl ora of the 
colon, allowing endogenous and exogenous 
microorganisms (C. diffi  cile) to proliferate and 
colonize the colon (5,6).

According to data from previous studies, 
70-90% of diseases caused by C. diffi  cile develop 
after the administration of antibiotics (4,7).

Most studies that evaluated CDI showed 
that older patients (especially those over 60) had 
the highest risk of developing CDI   In a study by 
Al-Eidan et al (8) 87 of their hospitalized patients 
with CDI had severe underlying diseases and the 
presence of two or more simultaneous diseases 
was found in 21 patients (24.1%). Also in their 
study, Kyne et al. (9) found that CDAD was 
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associated with severe comorbidities (OR = 17.6; 
95% C.I. = 8.8-53.5).

Conclusions

Our study highlighted that several risk 
factors for the development of CDI were 
identified (old age, applied antibiotic therapy and 
proton pump inhibitors, surgery, comorbidities, 
recent stay at a hospital).

Because CDI outbreaks are often 
multifactorial in terms of cause, the prevention 
and control of outbreaks must involve multiple 
interventions aimed at improving antimicrobial 
use across the health care system and in individual 
patients (10).
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