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In January,2004 an explosive epidemic of pharyngitis occured among the staff working
atIntensive Care Units and Operation Rooms of Tiirkiye Yiiksek ihtisas Teaching Hospital, The
symptoms were indistinguishable from those of group A streptococcal pharyngitis. Sore throat
and weakness were the prominent symptoms in (91% and 87%, of patients respectively). In a
two-day period, throat cultures were taken from 377 personnel and 121 (32%) of them were
found to be positive for group-G beta-hemolytic streptococci. The configuration of the
epidemic curve suggested a common source of exposure. Respiratory spread of streptococci in
such a rapid fashion would be unlikely. Sixteen of the 121 positive throat cultures were
obtained from the staff of the catering firm which provided the food services for the hospital
staff. Most of these catering firm personnel were serving the departments where the epidemic
occured. With these data, the outbreak was considered to be foodborne. PFGE analysis of
randomly selected 40 (including the 16 strains isolated from the catering firm personnel)
strains showed only one digestion pattern. Prompt treatment with penicillin was given to all
the sick personnel and a 9-day religious holiday approaching consequently terminated the
outbreak. Control cultures were negative for all the subjects.
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Ankara Turkiye Yiiksek Ihtisas Egitim ve Arastirma Hastanesi Yogun Bakim Kliniklerinde ve Ame-
liyathanelerinde calisan personel arasinda Ocak 2004'de bir farenijit salgini gelismistir. Hastala-
rin semptomlari A grubu streptokok farenjiti bulgulariyla 6rtiismekte olup, hastalarin %91’inde
bogaz agrisi, %87'sinde ise genel halsizlik izlenmistir. iki giin icerisinde 377 personelden bogaz
kiltard alinmis, bu hastalarin 121'inin (%32) kiiltiriinde G-grubu beta hemolitik streptokok
tremistir. Salgin egrisi incelendiginde, streptokoklarin solunum yolu ile bu sekilde hizla yayil-
masi mumkuin olmadigi, bu hastalarin ayni enfeksiyon kaynagina maruz kaldiklari dustintimus-
tr. 121 pozitif kultir 6rnegdinin 16'sinin, salginin ortaya ciktigi kliniklere hastane personeli ye-
meklerini dagitan yemek firmasi elemanlarina ait oldugunun anlasilmasi tGzerine, salginin gida
kaynakli oldugu dustintlmustur. Yemek firmasi personelinden izole edilen 16 6rnek dahil ol-
mak Uzere, rastgele secilen 40 6rnegin PFGE analizi sonuclari, tek bir kesim paternini ortaya
koymustur. Tim hastalanan personele penisilin tedavisi baslanmis, salgini takiben baslayan
dokuz guinliik bayram tatili esnasinda salgin sona ermis, kontrol kiilttirlerinde tGreme gozlen-
memistir.

Anahtar Sozclkler: G grubu streptokok, salgin, PFGE

Foodborne outbreak of streptococcal ~METHODS
pharyngitis  is  relatively  rarely

reported. While group-A streptococci The first day of the outbreak:

(GAS) are the main causative agents On 20 2004 111 hossial
of such outbreaks (1-6), a few " January ’ ospita

epidemics caused by group-G
streptococci  (GGS)  have  been
published (7-9). Here we describe a
foodborne outbreak of group-G
streptococcal  pharyngitis  occured
among the staff of a teaching hospital
in Ankara.

personnel attended to the
microbiology laboratory with
complaints of pharyngitis and had
their throat culture obtained. The
most  striking  symptoms  were
intensive weakness and sore throat
with difficulty in swallowing. Most of
these personel were working in the
cardiovascular surgery intensive cate
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unit  (CVS-ICU),  gastrointestinal
surgery intensive care unit (GIS-ICU)
and their operation theatres, catheter
laboratory and  anesthesia  and
reanimation clinic.

The second day of the outbreak:
On 30t January 2004, beta-hemolytic

streptococci  (BHS) were isolated
from 65 of 111 (59%) personnel
whose throat cultures were obtained
on the first day. Except for one
isolate obtained from a personel
working for the catering firm, all of
the isolates, except one, were L-
pytrolidonyl-B-naphtylamide (PYR)-

negative.

Isolation of BHS in such a high rate in

one day suggested that there might
be an outbreak. After realizing that
three of the 65 throat culture-positive
personnel were among the waiters
serving at the departments where the
outbreak occured and the fact that
those staff were from the catering
firm which provided all the food
services for the hospital, we thought
that the outbreak might have been
foodborne.

On the same day, an additional 219

health care wortkers (i.e. doctors,
nurses, and technicians) attended to
the microbiology laboratory for
throat culture. At the same time, 47
staff (waiters, cooks etc.) working for
the catering firm were screened for
any lesions on their hands, and their
throat  cultures were obtained.
Prompt treatment with penicillin was
given to all the symptomatic
personnel (both working at the
hospital and the catering firm). As
the incubation period for this type of
outbreak was generally considered to
be about two days (1, 2, 6), the menu
of January 27 was examined and seen
that roast, pureé (mashed potatoes)
and cream chocolate were served for
hospital staff that day. Considering
that some previous streptococcal
pharyngitis outbreaks had occured by
milk consumption (1), we attempted
to learn where the catering firm
supplied their milk and milk products
from. We interviewed with the
manager of the dairy product plant

In

the catering firm was dealing with
and planned to obtain screening
throat cultures from their staff.

order to prepare a case definition
chart, a questionnaire form was
prepared and all the personnel

affected from the outbreak were
asked to fill it out.

The third day of the outbreak:

On 31¢ January 2004, BHS were isolated

from 45 of 219 (21%) health care
personnel and from 14 of 47 (30%)
catering firm personel whose cultures
were obtained the day before. Two of
the health care personnel isolates
were PYR-positive, the rest were
again PYR-negative.

All of the 124 BHS strains isolated in

these two days were tested for
bacitracin (BA) and
trimethoptim/sulfamethoxazole
(TMP/SMZ) susceptibilities. Group
antisera  for  streptococci  were
ordered in order to define the groups
of the isolates.

All the strains were subcultured and

cryopreserved for definite group
typing,  antibiotic  susceptibility
testing, and future genotyping due to
a 9-day religious holiday approaching
the day aftet.

Follow up cultures were obtained one

after the end of antibiotic
treatment.

week

PFGE genotyping

PFGE typing of the outbreak strains was

performed at the Microbiology and
Clinical Microbiology Department of
Ankara  University  Faculty of
Medicine in January, 2006. DNA was
extracted from the subcultures made
from the stock cultures of 41
randomly selected strains of GGS.
Special attention was given for
including at least one representative
isolate obtained from each division
participating in the outbreak. Swal
digestion of the DNA samples was
performed according to the method
decribed by Bert e al. (10). Fragments
were seperated at 200 V (6 V/ cm)
with CHEF DR 1II apparatus (Bio-

Rad Laboratories, Hercules, USA)
with pulse times 5 to 15 s for 12
hours and 1 to 45 s for 12 hours at
14°C. Lambda ladder N0340OS (New
England Biolabs — Hertfordshire,
UK) was used as molecular size mar-
ker. After electrophoresis, the gel was
stained with ethidium bromide for 20
minutes and was washed with
distilled water and photographed
under UV light. Interpretation of the
grouped PFGE  patterns  was
performed  according to  the
guidelines of Tenover ¢# al. (11).

RESULTS

A total of 377 throat cultures were

evaluated in a two-day period and
124 BHS strains were isolated.
Presumptive identification with the
PYR test, and Dbacitracin and
trimethoprim/sulfametoxazole  disk
diffusion tests showed that 3 strains
were GAS, while 121 strains were
non group-A. In definite grouping by
Streptococcus Grouping Kit
(Avipath-Strep, OMEGA), these 121
strains were found to be GGS and 3
strains were GAS. One of the GAS
strains was isolated from a catering
personnel on the first day while the
other two were isolated from health
care personnel on the second day.
During the outbreak, 16 of the GGS
were isolated from 50 catering firm
personnel (32 %y). Throat cultures
obtained from dairy product plant
personnel were all negative for GAS
or GGS. All the BHS were found to
be sensitive to penicilin G and
erythromycin by agar disc diffusion
method. Culture positive hospital
staff and their departments are
shown in table 1.

Smal digestion and PFGE analysis of

randomly selected 41 strains yielded
10 bands ranging from 30-750 kb
(Figure 1). All of the 41 isolates
grouped in one major pulsotype
according to the criteria of Tenover e
al. (11). Clonal analysis of the strains
was performed by using Gene
Directory software, and a similarity
coefficient of >80 was found among
the strains. All the isolates showed an
epidemiological link which was the

Foodborne Group-G Streptococcal Pharyngitis Outbreak Among Hospital Personnel
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representative of an outbreak with
minimal genetic diversity.

The questions in the questionnaire form

Fifty eight personnel hadn’t had their
throat culture done. The frequency of
symptoms according to the answers
given by 64 GGS positive people are

symptoms, with 91 % and 87 % in
frequencies, respectively.

During the outbreak, 121 GGS were
isolated from 377 throat cultures in
two days (32 %). Before this
outbreak, GGS hadn’t been isolated
from anyone working at the hospital.

Prompt treatment with penicillin to all

culture-positive personnel and the 9-
day religious holiday approaching
consequently terminated the
outbreak. All the follow-up throat
cultures of the affected personnel
were negative for GGS.

were answered by 141 affected shown in table 2. Sore throat and
people. Of these 141, 64 were GGS weakness were the prominent
positive, 19 had normal throat flora.
Table 1. Departments of GGS positive personel
Department The first day The second day
n % n %
CVS ICU* 39 60 19(2) 32
GIS ICU** 19 29 7 12
Catering Firm 3(1) 5 14 24
Cardiology ICU 0 0 6 10
Catheter Laboratory 2 3 5 8
Other 2 3 8 14
Total 65 100 59 100

DISCUSSION

The outbreak reported here is the first

*Catdiovascular Surgery Intensive Care Unit
**Gastrointestinal Surgery Intensive Care Unit

from Turkey caused by GGS. No

(Numbers in bracelets belong to GAS isolates)

%

Fig 1. PFGE patterns of Swal digests of group G isolates.
M: Lambda ladder. Lanes 2-9: PEGE patterns of selected isolates

Table 2. The frequency of symptoms according to answers given to the questionnaite of 64

GGS positive personel

Symptoms n Yo
Sore throat 58 91
Weakness 56 87
Difficulty in swallowing 51 80
Fever 42 66
Chilling 39 61
Nauseae 19 30
Cough 16 25
Abdominal pain 9 14
Vomiting 7 11
Joint pain 2 3
Muscle pain 1 1.5

food could be incriminated for
transmission but 16 culture positive
catering firm personnel and the
explosive beginning suggested that it
might have been foodborne.

In this hospital, a catering firm provides
all the food services. There is a main
dining room in which 900 hospital
personnel have their lunch. In other
smaller dining rooms belonging to
the departments of CVS ICU, GIS

1CU, Catheter Laboratory,
Cardiology ICU, Radiology and
Dialysis; 150, 120, 55, 35, 35 and 20
personnel  have their ~ meal,
respectively. The outbreak begun
explosively among the hospital

personnel who had their meal at the
dining rooms in the CVS ICU and
GIS ICU (58 and 26 personnel,
respectively) departments.

The fact that 30% of the catering firm
personnel were positive for GGS on
their throats and that the most health
care personnel affected from the
outbreak had their meal at the dining
rooms where those firm staff were
working and the high attack rate in a

short time suggested that this
outbreak ~ might  have  been
foodborne.

Strayker et al. (9) reported a group-G
straeptococcal pharyngitis outbreak
occured among the people who
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In

attended a convention held in a
Florida hotel in June 21-24, 1979.
Seventy-two (31 %) of 231
interviewed conventioneers were ill.
GGS were isolated from the throats
of 10 (63 %) of 16 people with
pharyngitis. All people who attended
the louncheon and got sick had had a
chicken salad served at the
louncheon. In this outbreak, five
helped prepare  the
luncheon foods, one of whom who
had prepared the main portion of the
chicken salad served at the June 22
luncheon, had an onset of
pharyngitis on June 23 and her throat
culture yielded GGS. Streptococci
were not isolated from the culture of
the chicken the
culture plates were overgrown vith a
variety of organisms. How the
chicken salad might have become
contaminated with GGS was uncleat.
The authors concluded that a
respiratory  carrier could  have
inoculated the food by sneezing and
expelling streptococci in droplets or
by touching the food with hands

cooks to

salad; however

contaminated by respiratory
secretions (9).
another  group-G  streptococcal

pharyngitis outbreak occured in a
college in the USA egg salad was the
incriminated food, and the same
organism had been isolated from a
food handler’s pharynx at the peak of
the epidemic. This food handler
assisted shelling the eggs and mixing
the salad. In both foodborne
outbreaks, the agent
couldn’t have been isolated from the
food, but had been supported by
epidemiological data (8).

causative

Cohen ¢ al. (7) had reported another

group-G  streptococcal  foodborne
outbreak in an Israeli Military Base.
Thirty-two (84 %) of the throat
cultures taken from 37 patients
yielded GGS and 6 of the 28
foodhandlers had positive cultures of
the same group. The organism was
also isolated from one food sample

(-

The common properties of foodborne

streptococcal pharyngitis
explosive beginning, abrupt onset of
clinical ~symptoms, a  two-day
incubation  period and the
configuration of the epidemiologic
curve (1, 3, 4, 8, 9). In our outbreak it
was impossible to determine the
incubation period because there was

are

no person or no food incriminated
definitely. However, it was similar
with the other outbreaks caused by
GGS as of explosive occurence,
course, clinical symptoms and
response to treatment of penicillin (7-

9).

It is well known that patients with acute

In

streptococcal  pharyngitis  harbour
extensive amount of causative agents
in their throats and noses (10). Cooks
and waiters who yielded GGS in

their throat culture during the
outbreak might have contaminated
the foods by their respiratory

secretions or droplets .

The configuration of the epidemic
curve suggested a common source of
exposure. Since respiratory spread of
streptococci in such a rapid fashion
would be highly unlikely and that 16
of 121 positive throat cultures were
from the staff of the catering firm
which provided all the food services
for the hospital, and that most of
them  were working at the
departments in which the outbreak
occured, we considered that the
outbreak ~ might  have been
foodborne. The symptoms of group-
G streptococcal pharyngitis were
indistingnishable from those of GAS
pharyngitis in this outbreak. Sore
throat and weakness the
prominent symptoms.

were

the outbreak presented here many
culture positive cooks and waiters
were ill just before or during the
explosion of the outbreak. There
probably may have been only one ill
person (probably cook) who then
transmitted the infection to other
cooks and waiters. It is possible that

more than one GGS positive person
contaminated the foods.

There was 19 symptomatic personnel

In

whose throat cultures yielded normal
flora during this outbreak, who were
considered to be of viral ethiology.

this outbreak the rate of secondary
transmission ~ could  not  be
determined because of the nine-day
holiday approaching right after the
outbreak. All the culture-positive
patients were given penicillin and all
of them healed completely. No
streptococcal  sequelac  developed
among the personnel affected from
the outbreak, a result also noted in a

description of another group-G
streptococcal  pharyngitis  outbreak
@)

There is only one reported foodborne

As

streptococcal outbreak from Turkey
occured in 1988. In this outbreak,
explosive pharyngitis epidemics due
to GAS occured among the staff of
an institution in Ankara, following a
lunch. Epidemiological investigation
indicated that the outbreak might
been foodborne. Although
organism hasn’t been
isolated from any food, a salad
prepared with bean and boiled egg
was considered as the vehicle of
transmission. GAS were isolated
from the throats of 37 (63.8%) of 58
persons with pharyngitis that
outbreak (6).

have
causative

at

far as we know, this is the only
group-G  streptococcal  pharyngitis
outbreak reported from Turkey.
Although we could not obtain any
food samples, the explosive nature of
the outbreak and identification of
possible sources for infection made
us consider this outbreak to be
foodborne. Our purpose was
evaluate the clinical symptoms and
other characteristics of the outbreak,
and share our experiences of this rare
kind of outbreak with professonal
colleagues.

to
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