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ABSTRACT

Purpose: To determine the frequency and etiological distribution of genital infections among children and
adolescents with T1D in the Pleven region.

Material: The study was performed at the Department of Pediatrics, University Hospital -Pleven. It in-
volved 78 patients (33 boys and 45 girls) with T1D at the age of 11.9+0.8 years, admitted from March 2013 to
March 2014. They were on an intensive insulin therapy with recombinant human insulin or analog insulins.

Methods:
+ An inspection of the external genitalia for signs of inflammation.
+ Microbiological testing of genital discharge.
+ Glycosylated hemoglobin (Hb, , ) for assessment of metabolic control.

Results: Out of the 78 studied children, 34 (43.5%) had clinical signs of genital infection (GI). The meanlev-
el of their Hb,, _was 11.25+0.65%. Positive cultures were found in 28/78 (36%). Most GI were caused by fungi
- in 15/28 cases, followed by bacteria - 9/28 and mixed fungal-bacterial flora in 4/28 cases. The main fungal
pathogens cultured was Candida albicans in 10/15 cases, followed by Candida tropicalis - in 3/15.

Bacteria were presented by Streptococcus agalactiae in 3/9 cases, Enterococcus faecalis - 3/9, Staphylococ-
cus aureus - 2/9 and Escherichia coli in only 1 child.

Conclusions: Our data confirm badly controlled T1D as a predisposing factor for genital infections in chil-
dren, predominantly with Candida albicans, which can sometimes be associated with bacterial pathogens.
This requires external genitalia inspection and microbiological testing for early diagnosis, and adequate
treatment to prevent further complications.

Keywords: children, Type 1 diabetes, genital infections, frequency, etiology

Address f q INTRODUCTION

ress 1or correspondaence:

Stanimira Elkina, AgD Type 1 diabetes (T1D) is a chronic metabolic
Department of Pediatrics, disease characterized by deficiency of insulin secre-
UMHAT ” Georgi Stranski”- Pleven, tion, lack of insulin action or both (6). The disease
Medical University - Pleven frequency is constantly increasing in all ages. More-

8A G i Kochev Str. . .
€or8r ROCHEV OIT: over, T1D is a risk factor for severe long term vascular
5800 Pleven, Bulgaria

e-mail: st_elkina_bg@abv.bg complications. In addition, T1D increases the risk of
phone: 064/ 886 506 common infections. This is associated with impaired
immune response due to reduced neutrophil func-

Received: May 14, 2014 tion, decreased response of T-cells and low levels of

Accepted: September 10, 2014

Scripta Scientifica Medica, vol. 46, No 3, 2014, pp. 29-32

Copyright © Medical University of Varna 29



Frequency and etiological distribution of genital infections in children with type 1 diabetes

some leukotrienes and prostaglandin E. The immu-
nological defects in combination with hyperglycemia
and persistent glucosuria are considered as risk fac-
tors for genital infections (GI) in patients with T1D
(1,4,5,11).

Some clinical studies have shown that genital
infections in diabetic patients are more severe, often
have unusual manifestation and last longer. They are
also more difficult to treat (9). There is limited data
on this problem for the Bulgarian population.

The aim of this study is to determine the fre-
quency and etiological distribution of genital infec-
tions among children and adolescents with T1D in
the Pleven region.

MATERIAL AND METHODS

The study was performed at the Diabetes Unit,
Department of Pediatrics at University Hospital
Pleven and involved patients admitted for a period of
one year, from March 2013 to March 2014. It was ap-
proved by the Ethical Committee of Medical Univer-
sity — Pleven.

We studied 78 children (33 boys — 42.3% and 45
girls - 57.7%) with T1D at the age of 11.9+0.8 years
and mean diabetes duration of 3.6+0.9 years, who
were on an intensive insulin therapy with recombi-
nant human or analog insulins. The diabetes was di-
agnosed according to the ISPAD’s 2009 criteria.

An inspection of the external genitalia was con-
ducted for signs of inflammation.

Microbiological testing of genital discharge was
performed. Sterile cotton-tipped swabs were used
to collect samples of discharge from the genitalia.
The swabs were immediately sent to the Microbiol-
ogy laboratory at University Hospital — Pleven for di-
rect microscopical examination and cultures. Cul-
tures were made onto blood agar, Sabouraud’s agar
and on chromogenic BBL"™MCHROMagar"™Candida
Medium (Becton Dickinson). The cultures were in-
cubated at 37°C for 24-48 hours. The isolated bacte-
rial pathogens were identified by conventional meth-
ods and by the automated system VITEK 2 compact
(bioMerieux).

Fungal identification was based on microscopi-
cal examination, growth characteristics and the VI-
TEK 2 compact system. Candida albicans was differ-

entiated by its ability to form germ tubes, pseudohy-
phe and chlamydospores.

Blood samples were taken for assessment of
metabolic control of T1D. Glycosylated hemoglobin
(Hb,,) > 7.5% was considered as a sign of poor met-
abolic control.

Statistical analysis was performed using STAT-
GRAPHICS; SPSS and EXCEL for Windows.

RESULTS

The frequency of GI in the children from the
study group was evaluated. Out of the 78 studied di-
abetic children, 34 (43.5%) had clinical signs of GI.
They had medical history of burning and itching,
and inspection of their external genitalia revealed
pathological discharge, edema and hyperemia. The
mean level of their Hb e Was 11.25 +/- 0.65%, signif-
icant higher than in children without GI - 9.10+/-
0,69% (p<0.05).

Symptoms of GI were found as well in children
with long term diabetes as in newly diagnosed pa-
tients. The mean diabetes duration of children with
GI (3.9+4/-1.2 years) was longer than of children with-
out GI (3.4+/-0.8) (p<0.05).

Out of the all 78 patients with T1D, 50 (64%)
had negative cultures. Symptomatic GI, but negative
cultures was observed in 6/78 patients. No signs of
GI and negative cultures were found in 44/78 diabet-
ic children.

Positive cultures were found in 28/78 (36%) of
the cases all symptomatic. Fungal pathogens were
isolated in 15/78 (19%) of the patients, bacteria in
9/78 (12%), and mixed flora (fungal and bacterial
pathogens) was established in 4/78 (5%) of the dia-
betic children with GI (Fig. 1).

Among the children studied, genital infec-
tions were found to be more frequent in girls - 20/34

® Negative cultures
n=30.
® Fungal etiology n=15

Bacterial etiology /n=9

® Mixed etiology /n=4

Fig. 1. Genital infections in children with type 1 diabetes
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(58.8%). In 16/20 positive cultures were found, pre- DISCUSSION
dominantly yeast infections — 10/16. The distribution The results of the study revealed that almost
of GI by gender and etiology is shown on Table 1. one half of the researched children with T1D had

Table.1. Prevalence of genital infections by gender and etiology (N=28)

Fungal ‘ Bacterial Mixed
Gender YV I T

n % n % n %
Female 10 35,7 5 17,9 1 3,6
Male 5 17,9 4 14,2 3 10,7
Total 15 53,6 9 32,1 4 14,3

clinical signs of GI. In most of the cases the infection

All fungal pathogens cultured in the patients  was caused by yeast pathogens.
from the study group belonged to the Candida spe- Females were infected slightly more often than
cies. Candida albicans was the most frequently iso-  males. The results confirmed the data from other
lated type, found in 10/15 of the cases, followed by  similar studies, which suggest that genital candidi-
Candida tropicalis in 3/15, and the remaining 2/15  gasis is more prevalent in girls and women with dia-
cases were caused by both species: C. albicansand C.  betes (1,2,3,7). One of the reasons for this is the ana-

tropicalis. tomical position of the female external genitalia and
The bacterial pathogens isolated in the patients  the anal region. Additionally, poor hygiene habits

with GI were predominantly Gram positive micro-  and tight underwear can facilitate the spread of in-

organisms: Streptococcus agalactiae occurred in 3/9  fections (11).

cases, Enterococcus faecalis was also found in 3/9, The results of the study also confirm that T1D

and Staphylococcus aureus in 2 of the patients. Gram  increases the risk of GI. Research suggests that long
negatiVe bacteria (ESCheriChia COli) were isolated in term hyperglycemia decreases the functions of neu-

only 1 child. trophils, monocytes and macrophages. It can also

Mixed flora was found in 4/28 of the GI. C. al-  impair the phagocytosis, chemotaxis and the T-cells’
bicans was isolated in association with Staphylococ-  response. Some local factors are also considered as
cus aureus in 2, Staphylococcus epidermidisin 1and  predisposition for GI in diabetic patients. For in-
Streptococcus agalactiae in 1 of the cases. stance, high glucose level in genital tissues, caused

The etiological structure of the microorgan- by glucosuria, decreased blood flow and damaged
isms encountered in GI among the children in the  nerves facilitate pathogens’ invasion (1,7,10).

study group is shown on Fig. 2. The current study is also consistent with past
research, suggesting that GI in patients with T1D are

u Candida albicans /=10 predominantly caused by Candida species. Howev-

b er, there are controversial data in the literature on

g i Bt the distribution of different Candida types. Many re-

B i AR searchers indicate that Candida albicans is the most

T frequently isolated fungal pathogen among the dia-

R—— betic children with GI. Nevertheless, a growing fre-

Escherichia coli 1 quency of non-albicans infections has been observed

5 n Gindesibicanedih Grante) in the last decades (1,2,3,7). One our previous re-

bacretia n=4

search (Petrova Ch. et al., 2004) confirmed preva-
lence of non-albicans genital candidiasis among chil-
dren with TID (11). In the current study group, GI

Fig.2. Etiological distribution of the microorganisms
encountered in genital infections
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are most often due to C. albicans, and in a few cases
to C. tropicalis.

Literature also suggests that C. albicans colo-
nizes the skin and mucosa of 30-70% of healthy peo-
ple and does not lead to diseases. But in cases of im-
paired immune response (diabetes, HIV, tumors) it
can cause an infection. Past research suggests that
long term hyperglycemia catalyzes the expression of
proteins on Candida albicans surface, which are ho-
mologous to complement (C3) receptors. C3 recep-
tors cannot recognize the Candida as a pathogen.
This process of mimicry facilitates the initiation of
infection (7,8).

Some studies indicate that GI in patients with
T1D can be caused by Gram positive bacteria or by
mixed flora (fungal and bacterial pathogens) (11). In
one third of our patients the genital infection is due
to Gram positive microorganisms, which confirms
data from the literature. In a few of the children from
the current study, Gram positive bacteria are found
in association with C. albicans.

Poor long-term metabolic control was observed
among children with T1D who developed GI, as
shown by their high mean level of Hb, . Our study
considers both — poor metabolic control and diabe-
tes duration as risk factors for infection’s developing.
There are inconclusive data in the literature on the
association between the level of Hb, and frequen-
cy of GI (1,7). Further research in this field could ex-
plore this relationship.

CONCLUSION

The study shows that genital infections are a se-
rious health problem in children with T1D who have
poor metabolic control.

T1D is shown as a predisposing factor for geni-
tal infections in children, predominantly with Can-
dida albicans, which can sometimes be associated
with bacterial pathogens.

We recommend that external genitalia inspec-
tion and microbiological cultures of genital dis-
charge become an obligatory part of the examination
of children with T1D. This way, an early diagnosis
and adequate treatment of GI can be provided. Se-
vere complications could be reduced and long-term
metabolic control could be improved.
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