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Frequency of Yersinia species
infection in paediatric acute diarrhoea
inTehran

MM Softan-Daliall and K. MoezardalarF
O gl 3 U s 3 Jigatit 3 S gl gt i g
;3‘)}"‘ ,"lﬂl. .5:* ‘.'a.,u-,_?_Lé_ﬂJm_é

I)ﬂ_,gi ')'_..Lg a00 \;‘.L. ‘},‘},LJ \;.uu_ A..e_lao_l L_.'......J ._-Iu _54.&_1' Al w‘J-L.l PV -w__vp._, L)

I S P TN A 1 3N RRAY iR gl ot e 12 o 4y Lag! AFSICIER PP

' B -t SaE . Ao [ - Lot ! 2
v,u]}:..'l - U%J-:a,'; S by Cles FuF e )..‘“.-l s &3 V(2002 pei gt bl ﬁus )le o . i

i P i \ f . .
3o lan Tl s g s ,_.(‘." - S A LI | D) ISV, Rt el e W et el e s'-'\.—"f-la-‘
= 3 : = = = i

o -_"’f.._"i o -:“-_w‘“-!' E’_'jﬁ: T EN 4

SN AEVL AR e U SN .‘S\J}_qy: (/2.7) Y- 8

iy 5
. - Ll e, P . L . . L . ot .
NP wored! gl b e B b RLSS P N Lo PRI PUPICA JES

i3 s G e s F e 30130 019 ki o g o

S ._JL.....JI ._J-ja....._- pa i A (u.,,,...\ i \.'-‘I-.-..wf.'l eyt LTy o
i N WL c‘.l..: e _JL..M:.,J' f_'}.‘n. RS o ;,JL.}L\.L‘ Soolll naal L e Ll

ABSTRACT This study determined the frequency of Yersimia enferocolitica infection in 300 children with
acute diarshoea aged 0—12 years who were attending a paediatvic hospital in Tetwan, Gver the 5-morth study
{May-September 2002}, Yersinia species and other organisms were cultured and serotyped from stool
samplag or ewahe Yarsinia app ware inund in R rases (2 79) Fntaropathogenin Escharichia nnffwas
isolated in 5.7% of cases, Shigetta spp. in 3.0% and Sa/monefia spp. in 2.0%. None of the ¥ enferocolitica
belonged to the common serotypes of 0:3 and O:9. Atypical Yersiniaspp. (Y. intermedia and Y. freqeriks-
enif) were isolated. All ¥ entarccoiiticaisclates had a similar pattern of antimicrobial resistance. Yersinia spp.
infections are not common in the summer months in Tehran.

Fréquence de linfection par les espéces de Yersinia dans la diarrhée aigué de Penfant aTéhéran
RESUME Cette étude a déterming la fréquence de l'infection & ¥ entgrocofitica chez 300 enfants gés de O
a12 ans souffrant de diarrhée aigué qui consultalent dans un hopital pédiatrique de Téhéran. Pendant I'étude
gui d duré cing mgis (mai-septembre 2002), les espéces de Yersiua etd'autres organismes ont éteé mis en
culture et sérotypés & partir d'échantillons fécaux ou de prélévements effectués a l'aide d'un écouvillon. On
atrouve Yersiniaspp dans 8 cas (2,7 %), Escherichia colientéropathogéne a &étéisolé dans 5,7 % des cas,
Shigefiaspp dans 3,0 %, et Saimoneiia spp dans 2,0 %. Aucune des Y enferocolifica spp nappartenait aux
sérotynes conrants O3 et 0:0. Des espéces atypiquas du genre Yersinig (Y. intermediaet Y, fredsrifsenih ont
été isolées. Tous les isolats de Y enterocolitica avaient un profil de résistance antimicrobienne similaire. Les
infections A Yersinia spp ne sont pas fréquentes durant les mois d'éte & Téhéran.
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Introduction

Diarrhocal diseases are a major cause of
childhood morbidity und mortality werld-
wide, especially in developing countries [ ).
They acceunt [or an estimated annual 5
million deaths among infants aged under 5
years around the world {77,

Yersinia enterocolifica 1s a pathogen
that causes scli-limiting gastrocnteritis or
enterocolitis (J,4]. The organism is partic-
ularly common among children, causing
outbreaks in day-care centres and schools.
Symptoms runge trom mild (diarrhoca, ab-
dominal pain) 1o severe (fever, severe ab-
dominal pain often mistaken for appen-
dicitis). Oceasionally ¥ entarocoliticy gas-
trointestinal infection s followed by arthri-
tis of the peripheral joints [5,6]. In different
parts of the world, such as southern and
western Europe (Scandinavia, Belgium,
Holland, France, Germany, Denmark, ete),
the United States of America, Canada, Aus-
tralia, Japan and many other countries, ¥,
enterocaliticg has been shown to be a pri-
mary human pathogen (4. 7-9).

Although Yersinia species {spp.) have
been reported in tropical arcas [10], infec-
tions ar¢ more prevalent m cold European
countries and North America [//.72].
Sinee the first isolation of ¥. enrerocolitica
in the Tslamic Republic of Iran in 1977
[{3], there have been only a few studics on
the epidemiology of this pathogen in our
country and only one study has reported its
isolation from drinking-water in Tehran
[14,15). ¥ enrerocolitica has been isolated
from humans in many countries with vary-
ing rates {6, /6]. Infrequent isolation in
some arcas has led some investigators to
conclude that routine culturing of stool
specimens for Yersinia spp. 18 not cost-
effective [/7]. The current study aimed 1o
record the frequency and serotypes of
Yersinia spp. and other enteropathogens in
children with acute diarrheea attending a

pacdiatric hospital in Tehran. We focused
our study on children as they are two to
three times more susceptible to infection
with Yersinia spp. than adults.

Methods

Subjects

The subjects were 300 children hetween
the ages of 0 and 12 years who were suf-
fering trom acute diarrhoca (3 or more
lease or watery stools per day for a peried
of less than 2 weeks). We included all pa-
tients with a diagnosis of acute diarrhoea
visiting the Chiddren’s Treatment Centre at
Markaz Tebbi Koodakan during a S-month
period from May ito September 2007.
Markay tebbt Koodakan s the largest pae-
diatric hospital in Tehran, the capital city of
the Islamic Republic of Iran

Data collection

All the patients’ demographic and clinical
data werc coliected by the primary care
physicians al the centre using a question-
naite. 3toul sampies weie collected from
the children or, when this was not possible,
rectal swabs were taken. For the detection
of Yersinia spp., the samples were trans-
ported to the laboratery in phosphate-
buftered saline transport medium (pH 7.0),
according to World Health Organization
recommendations [/8] (0.5-1 ¢ stool in §
mL of buffer}. Te 1solate Escherichia coli,
Safmonella spp. and Shigella spp.. an ad-
ditional swab was obtained from the stool
sample or directly from the patient and was
placed in Cary -Blair transport medium.

Laboratory analysis

For the detection of Yersinia spp. the cold
enrichment method was used. Samples
were incubated at 4 °C for 4 weeks. At the
end of the first, secand, third and fourth
week of incubation, samples were then cul-
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tured on Yersinig-selective agar (CIN,
1.16434.0500, Merck, Darmstadt, Germa-
ny) with Yersinia-sclective supplement
{CIN, 1.16466.0001, Merck) and on Mac-
Conkey agar (CIN, 1,05465.0500/5000,
Merck, Darmstadt, Germany) and incubat
ed at 22 °C for 24 and 48 hours. After 24-
hour incubation on Yersinia-selective agar,
the samples were inspected carefully for
suspicious ¢olonies: pinpoint, round pink to
red colonies, with a clear colourless sur-
rounding halo which was clearly visible af-
ter 48 hours. After 24 hours on Mac
Conkey agar, tiny, round and colaurless
(lactose-negative) colonies werc consid-
cred suspicious for ¥. enteracolitica. Be-
cause of the lack of necessary anti-sera at
the lahoratory, the isolates were sent to the
Pasteur Institute of Paris for scrotyping.
To identify other organisms, the sam-
ples were transferred immediately te cul-
ture media. E. coli were cultured on Endo
agar medivm {(CIN, 1.04044.0500/5000,
Merck, Darmstadt, Germany) and suspi-
cious colonies (red, sometimes metallic
colonies} were transferred to differentlal
media (Kligler iron agar, SIM medinm, urca
agar and Simmons citrate agar) and incu-
batcd for 18-24 hours at 37 °C. ldentifica-
tion of enteropathogenic £, coflf was done
by slide agglutination with commercial
polyvalent antiscra (BioMericux, Lyon,
France). For isolation of Salmonelly spp.
and Shigella spp. samples were transicrred
to Salmonclla Shigclla (SS} agar (CIN,
1.07667.0500, Merck, Dammstadt, Germa-
ny). Selenite-F broth (CIN, BO0354, Ox-
oid, UK) was used to augment the isolation
of Salmonella spp. Suspicious colonies for
Shigellua sp. (colourless colonies) and for
Saimonelia spp. (colourless sometimes
wilh a black precipitate) were rransferred
to differential media and incubated as be-
forc. Saimonella and Shigella spp. were
identified through standard techniques [ 19)
and werc seroptyped using commertctally

available antisera (Difco, Detroit, Michi-
gan, USA). Stool were examined for ova
and parasites using the formalin ethyl ace-
tate concentration method.

The in vitro susceptibilities to a range of
antibiotics were determined for all izolates
by the disk diffusion method [20]. The an-
tihiotics tested were: tetracycline, chlo-
ramphenicol, gentamicin, kanamycin, stre-
ptomyein, amikacin, colistin, polymyxin R,
co-trimoxazoele, nitrofurantoin, nalidixic
acid, lincomycin, pentcillin G, ampi- cillin,
cephalothin and rifampicin.

Results

A total of 300 children were studied: 122
females (40.77%), 178 meales (59.3%4). The
mean age £ standard deviation was 3.34 +
3.21 years. Table 1 shows the age and sex
distribution of the children. Most of the pa-
tients wete younger than 1 year old, fol-
lowed by those aged 1-3 years.
Enteropathogenic £, cofi was the most
common pathogen isolated (17 out of 300
cases, 5.7%). Shigefla spp. were isolated
from 9 cases {3.0%), Yersinia spp. from 8
(2.7%) and Saimonelia spp. from 6 (2.0%)
(Table 2}, More than one pathogen was tso-
lated from 2 children, who were positive

Table 1 Ags and sex distribution of 300
chlidren with acute diarrhoea

Age Male Female Total
{years) No. No. No. %
<1 83 47 110 387
1-3 46 33 79 26.3
4-5 3 s 53 1727
7-8 A 14 4z 140
1012 10 6 16 5.3
100.0

Total 178 122 300
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for both enteropathogenic %. coli and Shi-
gella spp.

The most common serotypes of the iso-
lated E. coli were O26:B6 (8 cases, 47.1%)
and 0119:B14 (3 cases, 17.7%). Among
the Shigella spp., Sh. flexneri type 2 (4
cases, 44.4%) and Sh. sonnei (2 cases,
22.2%) were most common, In cascs of
Salmonella spp., the two serotypes isolat-
ed were S typhimurium (5 cases, 83.3%)
and 8. hgvana (1 case, 16.7%).

Among the 8 Yersinia spp. isolates, 5
cases (62.5%) were Y. enterocolitica. The
resulis of the serotyping for isolated Y. en-
terocolitica showed that none of them be-
longed to the common serotypes of O:3
and 0:9, and they were all environmental
serotypes. Furthermore, the atypical Yers-
inia species Y. intermedia or Y. frederikse-
nii were isolated from the other 3 cases
{Table 3}.

All of our ¥, enteracolitica isolates had a
similar pattern of antimicrobial resistance
(Table 4). The E. coli were all werc sensi-
tive to nalidixic acid and colistin, whilc the
pattern of resistance for the rest of the anti-
biotics ditfered for each strain. Among the
Salmonella and Shigeila spp., all were sen-
sitive to nalidixic acid, colistin and amika-
cin and were resistant to the other
antibiotics.

Among the cases with ¥ enterocolitica,
60% (3 out of 5) lived in rural areas in Te-

Table 2 Distribution of isolated pathogens by
sex from 300 children with acute diarrhoea

Speaciaes Male Female Tatal
No. No. No. %
Enteropathogenic
E.coli 10 7 17 57
Shigelfa spp. 5 4 9 3.0
Yersinia spp. 5 3 8 27
Salmonella spp. 3 3 6 20

Table 3 Biotypes and serotypes of Yersinia
specles isolated from 8 cases of acute
diarrhoea

Case Species Biotype Serotypes
no.
Y enterocolitica 1 0:7,0:8,0:19
Y enterocofitica 1 0:7,0:8, 019
¥ enterocofitica 1B Autoagglutinable

Y emierovofiica 1 Non autooggiutinable

—_

1
2

3

4

5 Y enterocolitica Non-autoagglutinable
5]

7

8

Y frederiksenii - 39
Y intermedia P Q:17
Y intermedia 1 o7

hran province where the drinking-water
supply is from wells; the rest were hving n
urban areas. Diarrhoca and abdominal pain
and fever (38-39 °C) were the most com-
mon clinical manifestations of infection
with Yersinia sp. and were observed in all
cases. Vomiting, headache and anorexia
were seen less frequently. Diarrhoea was
sometimes accompanied by mucous but no
blood was found in stools.

All of the 17 patients with enteropatho-
genic E. coli had a negative direct smear
for parasites, except 1 patient who was
positive for Hymenolepis nana and had a
past medical history of long-term weak-
ness, malaise and chronic diarrhoea. Eight
(47.1%) of the enteropathogenic £. colt
cases were less than | year old.

Discuasion

The main objective of our study was to iso-
late Yersinia spp. to find out whether this
organism and its common serotypes exist
in the Islamic Republic of Iran or not. We
were able to isolate Yersinia spp. from 8 of
our patients in whom the other enteric bac-
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Table 4 Antimicrobial susceptibllity of
Yersinia species isolated from 8 cases of
acute diarrhoea

Antiblotle Sensitive Resistant

No. % No. %
Tetracycline 8 10 0 0
Chloramphenicol B 100 0 0
Gentamicin g 100 0 0
Kanamygin 8 100 0 n
Streptomycin 8 100 0 0
Amikacin 8 100 0 0
Calistin 8 100 0 0
Folymyxin B 8 100 0 0
Co-trimoxazole® B 100 0 o
Nitrofurantoin g 100 0 0
Nalidixic acid 8 100 0 0
Lincomycin 0 0 8 100
Penicillin G 0 0 8 100
Ampicillin 0 0 8 100
Cephalothin 0 ¢ 8§ 100
Rifampicin 0 0 8 100

*Sulfamethoxazole/trimethoprim,

terial pathogens mentioned were excluded.
Our findings clearly show that ¥ entero-
cobivica is present as a pathogen of diar-
rhoea in this country and can be isolated
from the stool samples of children suffer-
ing from acute diarrhoea. We found a fre-
quency of 2.7% for this organism, which is
near the frequency of about 1% reported
by other studics in this country [/4] but is
lower than some parts of the world espe-
cially northern Curopcan cuuntries with a
frequency up to 13% [7,71]. This might be
partly due to the warmer climate in our
country, especially as the study was carried
out during summgr, and partly due (o dil-
ferent dietary patterns in the Islamic Re-
public of Iran where potk is not consumed.

We would cxpect a higher frequency dur-
ing autumn and winter, bascd on the fact
that this organism increascs greatly in com-
parison with other species in cold seasons
[4.76].

We used CIN medium and the cold en-
richment mcthed, which has been shown
by many researchers to be an effective
method for the isolation of Yersinia spp.
from stool samples [27-23]. The ¥ entero-
colfivica isolated were considered to be the
cause of the presentation of acute diar-
rhoea, despite the fact that none of them
belonged 1o the group of serotypes that are
dominant in Europe, Asia, and Canada (U3
and 0:9) [5,6].

Accerding to previous studies, the high-
est frequency of Y enterocolitica is in
cool-wcather rural arcas, bused on the
presence of the mosl important sources of
contamination: pigs, cows, rabbits, and
dogs and the surfaces and drinking-water
sources centuminated with then facces
(24-27]. Our findings arc in harmony with
the previous studies since 3 out of 5 of our
Y. enteracolitica cases lived in rural arcas
with a cooler climate and probably uscd
contaminated drinking-water. This might
also be the reason why all the isolated spe-
cies belonged to the groups whosc patho-
genicity has been reported (25,28 30). The
main risk factors for the morbidity and
mortality of diarrhoea are well known and
relate to a poor quality of life, lack of sani-
tation and clean water supply for most of
the population living in poor areas of devel-
oping countries [29,30].

The clinical manifestations of ¥ entero-
colitica infection in our children were mild,
in accordance with stndies from northem
Europe [3] and in contrast with the study
of Naqvi et al. {4]. Six of them had fever
but we did not find any patients with
bloedy stools. The results of the antimicro-
bial sensitivity tests for Yersiniu spp. iso-
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lates showed a similar pattern to other stud-
ies [4,5].

Overall, enteropathogenic £. coli was
the most common isolaied pathogen in our
study (5.7%), and this is consistent with
other studies in the Islamic Republic of lran
[14] and in other developing countrics [3/].
The findings for Salmonella and Shigella
spp. isolates werc also consistent with
these studies [{4,37].

In spite of the fact that ¥. enterocolilica
is an important cause of diarrhoca in some
European and Scandinavian countries with
a colder climate, this study has shown that
this organism is rarely isolaled from stoul

cultures of children with diarrhoca secn in a
hospita! setting in the summer months in
‘lehran.
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