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Salmonella Food Poisoning
Outbreak in Riyadh, Saudi
Arabia, 2001

On 21* June, 2001 several patients presented to the Emergency Room of
Prince Salman Hospital, Riyadh, Saudi Arabia with symptoms of gastroenteri-
tis. They all gave the history of having eaten food from a restaurant in Oraija —
Riyadh, the previous night. In response to notification to the health department,
the Field Epidemiology Training Program assigned a team to investigate this
outbreak, identify its source, assess its extent, and to suggest recommendations
to prevent occurrence of similar outbreaks in future.

After initial interviews with the patients and review of hospital records, a case
definition was developed. A case associated with the outbreak was defined as
any individual who had developed diarrhea (more than three loose motions per
24 hours) along with any of the following symptoms: Abdominal pain, fever or
vomiting; within three days of eating at the mentioned restaurant on 20" June,
2001. Hospitals, health centers and private polyclinics geographically related to
the restaurant in Central and South-West of Riyadh were searched for cases
including 4 government hospitals, two private hospitals and 8 private polyclin-
ics. With. the help of this health care record, interview of the cases and the
driver of the restaurant; a list of people exposed to the restaurant’s food on the
stipulated day was prepared. All these patients and unaffected family members
were interviewed about the food eaten from the restaurant using a structured
questionnaire. The restaurant was also inspected for food hygiene. Routine
preparation, source, transport, storage and handling of food was reviewed by
interviewing the staff, who were in prison at the time of study. Stool samples of
restaurant staff and most of the cases were collected for laboratory investiga-
tion.

A total of 147 individuals were interviewed, out of whom 139 (94.5%) were
Saudis. 68 (46.3%) of interviewees developed the food poisoning symptoms.
Among them, in addition to diarrhea (100%), common manifestations were
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Salmonella Food Poisoning Outbreak in Riyadh, Saudi
Arabia 2001, cont ....

fever (86.8%), abdominal pain
(83.8%), vomiting (70.1%), nausea
(61.7%) and chills (58.8%). All the
cases recovered completely without
any serious complication. The mean
age of cases was 18.3 years (+13
years) with a male to female ratio of
1: 0.9. The median incubation period
was & hours and the epidemic curve
suggested a common point source
outbreak. Out of 44 stool samples
collected from cases, 42 (95 %) grew
(Salmonella group D non-typhi). Fur-
ther subtyping was not possible due to
want of technical resources.

Among food and drink items served
on June 21, very high attack rates of
food poisoning symptoms were found
among people who had eaten mayon-
naise (98%), chicken shawarma
(97%) and potatoes (96%). However,
when compared with people who had
not eaten these food items, it was ob-
served that the risk ratio for chicken
shawarma was much higher (RR =
15.9, 95% CI= 6.8 — 37.2), as com-
pared to mayonnaise (RR=5.2, 95%
Cl =3.4-7.9) and potatoes (RR =5,
95% CI1=3.3-7.7).

There was no history of recent diar-
rhea or isolation of salmonella from
the food handlers, all of whom pos-
sessed a valid health certificate de-
spite presence of multiple infected
skin lesions over both hands of the
shawarma cook, reflecting poor level
of hygiene and personal care. How-
ever, the manager, who had also eaten
shawarma that day developed food
poisoning and had stool samples posi-
tive for salmonella. No Salmonella
was isolated from any food item pre-
sent in the restaurant at the time of

important contributing factor leading
to this outbreak.

— Reported by: Dr. Abdullah Al
Azeri, Dr. Abdullah Al Rabea, Dr
Khaled Bajri, Dr. Randa Nooh (Field
Epidemiology Training Program).

Editorial note: Foodborne illnesses
are important public health problems
world wide, affecting both developed
as well as developing countries,' lead-
ing to substantial costs in public
health terms and serious losses in
terms of morbidity and mortality.'
Salmonella species and Staph. aureus
are the most commonly implicated
organisms.” There has been a marked
increase in the overall incidence of
salmonellosis being reported world
wide,' particularly poultry associ-
ated.” In the U.S.A. for instance there
was a 20% increase in incidence of
Salmonellosis during 1999 compared
to 1998, reaching up to 17.7 per
100,000 population.” Salmonellosis is
commonly manifested by an acute
enterocolitis with sudden onset of
headache, abdominal pain, diarrhea,
and fever. There are many different
types of Salmonella, however, most
cases are caused by two sereotypes:
S. enteritidis and S. typhimurium.
Salmonellosis in humans is contracted
mainly through ingestion of contami-
nated food, water, or milk (raw and
dry). Foods of animal origin such as
poultry, eggs, and beef are the main
source. Raw beef, salami and sau-
sages have all been associated with

Salmonella outbreaks in the USA.’

In 1984, a national policy for report-
ing. notifying and recording incidents
of bacterial food poisoning in the
Kingdom of Saudi Arabia was estab-
lished." Most outbreaks of food poi-
soning in Saudi Arabia have been
attributed to Salmonella species,
chicken shawarma sandwiches being
repeatedly implicated as vehicle of
transmission.”® In a study conducted
in the Eastern Province, Salmonella
species were identified in 45 (33.6%)
out of 134 food poisoning outbreaks
occurring between 1991 — 1996. Sal-
monella organisms were isolated from
12% of shawarma samples.’

In this study, the absence of diar-
rheal illness in food handlers and their
negative stool cultures also point to
chicken shawarma as the likely source
of Salmonella. The recovery of Sal-
monella from the manager’s stool
culture was probably due to his eating
shawarma rather than an initial Sal-
monella infection. Clinical as well as
laboratory data point to Salmonella
group D non-typhi as the most likely
causative agent of this outbreak and
chicken shawarma as the most prob-
able implicated food item. This is
supported by the following epidemiol-
ogical and laboratory findings; First,
the median incubation period of 8
hours, and yielding of the organism
from 42 cases out of 44 (95%) are
consistent with salmonellosis; Sec-
ond, a strong significant association
of cases with chicken shawarma was

(Continued on page 7)

Table 1: Attack rate by individual food items served at the restaurant during

outbreak of food poisoning

Rey ATE DID NOT EAT

Review of chicken shawarma prepa-
ration procedure at the restaurant i To- | AR i To- [ AR [/RR 95%CI
showed that chicken was exposed to Food item tal % tal %
above freezing temperature for about Chicken
9 hours during travel and marinating, silawarma 63 65 | 96.6 5 82 6.l [159 6.8-37.2
followed by exposure to low heat dur- : :
ing cooking for up to 10 hours, which Mayonnaise 50 51 98 18 96 18.8 | 5.2 3.4-7.9
support multiplication of salmonella Potato OS2 |E06: 25 P18 1 T OS5 TS9N TS 3.3-7.7
in the meat. Cucumber 41 76 53 27 71 38 1.4 0.9-2.04

This food borne Salmonella out- Tomato 46 790592 | 22 68 | 324 | 1.8 1.2-2. 7
break was most probably caused by | Rice 6 | 79 | 76 | 62 | 68 | 912|008 | 04018
chicken shawarma. Chicken was the Binested
most likely source of infection, while | chicken ! 3 20 | 67 | 142 | 472 | 04 0.07-2.5
time-temperature abuse was the most Cocktail 0 ) 0 68 145 | 469 | o i
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Meningococcal Carriage Among Hajjis in Makkah, 1421 H

Meningococcal meningitis is a ma-
jor health risk both in developed as
well as developing countries, espe-
cially under crowded conditions.'
Every year approximately two million
pilgrims from over 140 countries
gather in Saudi Arabia to perform
Hajj. In recent years, a number of
outbreaks related to Hajj have been
reported. Approximately 400 cases of
meningococcal disease caused by N.
meningitides serogroup WI35 were
identified worldwide related to Hajj
1420 H (2000 G).? The Saudi Arabian
government requires all pilgrims to be
vaccinated against Meningococcal
meningitis, however, vaccination does
not protect against nasopharyngeal
carriage of the bacteria, which is the
primary source of infection.?

This study was conducted to esti-
mate the N. meningitidis carriage rate
among pilgrims in the Pre and Post
Hajj period of 1421 H. It was con-
ducted among Hajjis arriving through
King Abdul Aziz International Air-
port, Jeddah, using a descriptive lon-
gitudinal design.

Based on the endemic pattern of
meningitis, Hajjis were stratified into
three groups: the first group included
Hajjis from endemic countries such as
South Asian and African meningitis
belt countries; the second group in-
cluded Hajjis from non-endemic
countries such as Malaysia, Indonesia,
and Europe; and the third group com-
prised domestic hajjis. The estimated
sample of 740 was allocated equally

among the three groups. In the pre-
Hajj period, for the international Haj-
jis, six incoming flights were selected
randomly. Forty-one Hajjis were se-
lected randomly from each flight at
passport check area. The same
method of selection was applied to
departing flights to recruit the post-
hajj sample. Regarding domestic Haj-
jis, three Hajj missions (Hamla) were
randomly selected at King Khalid
International airport in Riyadh, before
traveling to Makkah. Eighty two Haj-
jis were selected from each mission.
After performing Hajj rituals, a simi-
lar sample was selected from those
three missions at the last day of camp-
ing in Mina. A structured question-
naire containing demographic data
and vaccination status was filled by
personal interview. A pharyngeal
swab was taken from each Hajji for
culture and typing of N. meningitidis
at Jeddah Regional Laboratory.

A total of 1458 Hajjis were included
in the study, 715 pre-Haj and 743
post-Hajj. Males constituted 74.3% of
pre-Hajj and 72.3% of post-Hajj sam-
ple. The study showed that there were
57 (8%) N. meningitidis carriers in
the pre-Hajj group. The carriage rate
according to nationality was 21.3%
among Indians, 20.5% among Bengal-
ese, 11.1% among Sudanese, and only
3.4% among domestic hajjis. In the
post-hajj group there were 77 (10.4%)
carriers; the carriage rate was 53.0%
among Malaysians, 7.7% among In-
donesians, 6.7% among Bengalese,

Table 1: Meningococcal meningitis carriers and nationality among hajji 1421 H

Pre Hajj Post Haijj Per:

Nationality | gample | No. of ) Sample | No. of % for | centage
size | carrier [i?f;_ size | carrier Fi?:: change

Indonesia 77 1 1.3 78 6 17 +6.4
Malaysia 76 2 2.6 76 41 53.9 +51.3
Syria 77 6 7.8 76 6 7.9 +0.1
Sudan 72 8 11.1 74 2 2.7 -8.4
Nigeria 74 5 6.8 79 5 6.3 -0.5
Bangladesh 73 15 20.5 75 5 6.7 -13.8
India 61 13 213 66 3 4.5 -16.8
Saudi Arabia 205 7 3.4 219 9 4.1 +0.7
Total 715 57 8 743 77 10.4 +2.4
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and 6.3% among Nigerians. Malay-
sians had the highest change in car-
riage rate (+51.3%), followed by Indi-
ans (-16.8%), Bengalese (-13.8%),
Sudanese (-8.4%) and Indonesians
(+6.4%) (Table 1). Carriage rate in-
creased with age, from 4% among
those under 30 years old, to 11%
among those aged 60 years and above
pre-Hajj, with a similar pattern in the
post-Hajj sample. There was no sig-
nificant difference in carriage rate
between genders.

Almost half (50.9%) of the pre-hajj
N. meningitidis isolates and 46.8% of
the post-hajj isolates were non-
groupable. Serotype WI135 was
among only 5.3% of pre-Hajj carriers,
compared to 44.2% of post-Hajj iso-
lates. For the B serotype, the percent-
age decreased from 15.8% to 3.9%,
and for serotype X from 14% to 3.9%.
Serotypes A and Y were detected in
5.3% and 7% of pre-Hajj carriers,
respectively, and were absent in post-
hajj sample. In the pre-Hajj sample,
the risk of meningococcal meningitis
carriage was 66% less among those
vaccinated compared to non-
vaccinated. However, in post-hajj, the
risk of meningococcal meningitis car-
riage was 65% higher among those
vaccinated compared to non vacci-
nated. Both the decrease or increase in
risk were not statistically significant.

—Reported by: Dr. Abdullah Al-
Azeri, Dr. Bager Ashoor, Dr. Hassan
AlTuhami, Dr. Abdullah Al-Rabeah,
Dr. Nasser AlHamdan, Dr. Moham-
med AlJefri (Field Epidemiology
Training Program, Department of
preventive medicine), Dr. Ashry Gad
Mohamed (Faculty of Medicine, King
Saud University), Mr. Mohammed
AlJefri, Dr. Hossam Madani (Jeddah
Regional Lab.), Dr. Sahar Makky
(Microbiology Dept., Sulaimania
Children’s Hospital, Riyadh, MOH).

Editorial note: Neisseria meningiti-
dis is a Gram-negative encapsulated
diplococcus, with at least twelve sero-
groups. Annually, it accounts for ap-
proximately 300,000 cases of bacte-
rial meningitis and more than 30,000
deaths.' Although group A and C ac-
count for most epidemics, groups B
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Meningococcal Carriage Among Hajjis in Makkah 1421 H,

cont....

and W-135 have been incriminated in
recent years. Other serogroups are of
little epidemiological significance.
The disease is widespread in the so-
called “meningitis belt” which covers
sub-Saharan Africa, from Ethiopia in
the east to Senegal in the west. In this
area particularly, epidemic waves are
seen every 8-14 years, killing many
thousands of school children and
young adults, often leaving survivors
with serous lasting effects.’ The most
recent Meningococcal meningitis epi-
demic of 1996 has resulted in ap-
proximately 300,000 reported cases,
the most affected countries were Ni-
geria, Niger, Burkina Faso, and Mali.*

Humans are the main reservoir as
cases or carriers and transmission is
by direct contact, including respira-
tory droplets from nose and throat of
infected persons. Transient naso-
pharyngeal carriage rather than dis-
ease is the normal outcome of Menin-
gococcal colonization. Asymptomatic
meningococcal carriers are the pri-
mary source of transmission of infec-
tion under both epidemic and endemic
conditions. The risk of epidemic in-
creases with the percentage of carriers
in the population.'* In countries with
endemic disease, 5%-10% of the
population may be asymptomatic car-
riers."

The incubation period is 2-10 days,
often 3-4 days during epidemics.’
Meningococci usually disappear from
the nasopharynx within 24 hours after
institution of treatment with antim-

— 95%) effective in prevention of dis-
ease, it does not protect against naso-
pharyngeal carriage of the bacteria.’

The present study revealed that the
Meningococcal carriage rate among
pilgrims before and after Hajj was 8%
and 10.4%, respectively. Pilgrims of
India, Bangladesh, and African belt
countries had the highest rate on their
arrival, which corresponds to the en-
demic nature of the disease in these
countries.® Southeast Asian countries
Malaysia and Indonesia had a low
carriage rate (2.6% and 1.3% respec-
tively) on arrival to Makkah, which is
in accordance with the non-endemic
nature of the disease in these regions.’

Comparing pre and post Hajj car-
riage rates, this study showed a de-
crease in carriage rates among Indi-
ans, Bengalese, and African belt
countries pilgrims, which may be the
result of administration of chemopro-
phylactic drugs to pilgrims from en-
demic areas by the Saudi government.
An increase of the carriage rate was
seen among Malaysian and Indone-
sian pilgrims which indicate their
exposure to meningococcal organism,
especially W135 serotype, during Hajj
rituals. As compared to the other stud-
ies, W135 strain was one of the com--
mon serotypes found, especially after
Hajj. W135 was not isolated from any
of the domestic Hajjis in the pre and
post Hajj periods, indicating that
Saudi Hajjis are at equal risk of con-
tracting W135 infection and are not
its source.

cine containing (A, C, Y, W135) should
be given to all pilgrims in their home
countries at least two weeks before their
departure for Hajj. Chemoprophylactic
drugs should be continued to all pil-
grims from endemic countries on arrival
and to all hajjis from non-endemic areas
on departure, so as to prevent the global
hajj related transmission of meningitis.
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Outbreak of Adenovirus Acute Respiratory Disease in

Aseer, Southern Saudi Arabia, April 2001

In April 2001, in a school com-
pound at Al Ergeen center, Sarat
Abeedah, Aseer region, southern
Saudi Arabia, a large number of male
students reported headache, fever,
cough, sore throat, rhinitis and gastro-
intestinal disturbance. The same
symptoms appeared a few days later
among students in a female school
compound. A team from the Field
Epidemiology Training Program
(FETP), in collaboration with the lo-
cal health authorities investigated this
outbreak.

A descriptive cross sectional study
was conducted, where all students and
staff in both school compounds were
interviewed. On the next day, resi-
dences of the cases were visited and
the patients admitted into the hospital
were also interviewed.. A case was
defined as any person in Al Ergeen
area who had fever, headache, cough,
myalgia, rhinitis in the outbreak area,
with or without gastrointestinal symp-
toms (nausea. vomiting, diarrhea),
within the period from 15/4/2001 to
7/5/2001. Since most cases had oc-
curred after a recent change in water
supply of the boys school, a water-
borne cause of the outbreak was sus-
pected. Water supply to each school
and to houses in the district was thor-
oughly investigated.

A total of 622 individuals were in-
cluded in the study; 312 males
(50.2%) and 310 females (49.8%).
The major constituent of the sample
was students i.e. 576 (92.6%), in addi-
tion to 33 (5.3%) teachers, and 13
(2%) administrative and other person-
nel. Among males the median age was
16 years (range 2-55 years), and
Saudis represented 97.8%. The me-
dian age for females was 13 years
(range 4-43 years), and Saudis repre-
sented 99.4% of the total females.

The number of individuals who met
the case definition was 156, represent-
ing 25.1% of the total population
studied, among those 71.8% were
males and 28.2% were females. The
age group most affected was 16-20
years. The common symptoms were
headache (54.2%), cough (50.5%),
fever (49.2%), and rhinitis (40.8%).
Males were 3.39 times at higher risk

Saudi Epidemiology Bulletin, Vol 9, No, 1, 2002

of acquiring the disease than females.
No serious cases or complications
were reported. Only 19 cases were
admitted to the hospital and were dis-
charged within a couple of days with-
out any serious complications.

The epidemic curve (Figure 1) indi-
cates a person-to-person transmission
of infection with a sequential gender
spread, males followed by females.
The spread of infection from male to
female school compounds could have
happened as a result of disease trans-
mission among family members in the
household environment. Laboratory
investigations confirmed that the
causative organism of the infection
was Adenovirus (Adenovirus IgM
ELISA).

— Reported by: Dr. Saleh Al Tam-
mami, Dr. Khaled Bajri, Dr. Abdullah
Al Rabeah, Dr. Randa Nooh (Field
Epidemiology Training Program).

Editorial note: On the basis of
available local information, the initial
impression of the community and
investigators was a common source
outbreak, and recently changed water
source was suggested to be the cause
of outbreak. The water source for the
male school had been a nearby well,
which had been switched to Al-
mashrou for reconstruction purposes.
Suspicion was directed towards Le-
gionnaires disease, which has similar
clinical features and is known to af-
fect populations with the same water
supply.

Legionnaire’s disease is caused by a
gram-negative bacilli, that grows in
water over 25°C in temperature, and

spreads by an aerosol route.' Males
are affected twice as commonly as
females, and the incubation period is
2 — 10 days. The characteristic picture
of the disease is malaise, myalgia,
headache, and fever. Half of the pa-
tients usually have gastrointestinal
symptoms. A recognized epidemiol-
ogical pattern of the disease has been
observed in outbreaks among previ-
ously fit individuals staying in hotels,
institutions or hospitals where shower
facilities or cooling systems had been
contaminated with the organism."
Laboratory investigations, however,
confirmed that the causative organism
was Adenovirus, which are human
pathogens that commonly infect the
respiratory and gastrointestinal tracts.’
Adenovirus infections are endemic,
particularly among children, but may
also cause epidemics of pharyngo-
conjunctival fever, keratoconjunctivi-
tis, gastroenteritis, and acute respira-
tory disease. About 4 to 5% of clini-
cally recognized respiratory illnesses
in civilian populations are caused by
adenoviruses.” Person-to-person trans-
mission is presumably the principal
mechanism of spread of infection,
along with fecal-oral, and occasion-
ally waterborne transmission." The
incubation period is between 3 to 10
days, with illness lasting 1 week or
over. Diarrhea is more prominent than
vomiting or fever, and respiratory
symptoms are often present.’
Although the epidemiological inves-
tigative team were initially influenced
towards the assumption of a water-
related disease, this assumption
changed after investigating the out-
{Continued on page 7)

Figure 1: Epidemic curve for adenovirus cases in Al Ergeen, Asir April 2001
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Salmonella Out-
break, Riyadh,
cont....

(Continued from page 2)

demonstrated; and Third, serious
time-temperature abuse during trans-
portation and preparation of sha-
warma.

We suggest conduction of nationwide
health education, and training programs
that emphasize the importance of proper
food handling practices, personal hy-
giene, and food sanitation.
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Outbreak of Adeno-
virus, cont ....

(Continued from page 3)

break in more detail, putting in con-
sideration that the water sources sup-
plied all the schools and houses in the
region, whereas cases appeared in
certain confined places (school com-
pounds): different water dealers sup-
plied the male and female school
compounds; the onset of symptoms
preceded the change in water supply
in some cases; and the epidemic curve
did not support the common source
pattern of disease occurrence. The
clinical picture of respiratory and gas-

Saudi Epidemiology Bulletin, Vol 9, No. 1, 2002

trointestinal symptoms was suggestive
of a viral infection, which affected the
respiratory and gastrointestinal tracts,
the symptoms of which spread fast in
an overcrowded population in both
schools. This assumption was sup-
ported by the presence of 3 peaks in
the epidemic curve, suggesting person
to person spread of infection. Labora-
tory investigation confirmed the diag-
nosis of adenovirus infection.

This investigation highlights that
during an outbreak investigation, fo-
cus should not be on the most obvious
suspected exposure alone, rather, the
whole epidemiological picture should
be looked into methodically.

References
1. Kumar PJ, Clark M (eds.).
Clinical Medicine. ELBS Second

edition, 1990, pp 39,56,62, 675.
2. Meyer RD. Legionnaires’ Dis-
ease and Related Infections. In:
Infectious Diseases. Hoeprich PD
(editor). Third Edition. Harper &
Row, Philadelphia, 1983, pp. 370-
377.

3. Bear OF, et al. Civilian Out-
break of Adenovirus Acute Respi-
ratory Disease — South Dakota,
1997. MMWR ; July 17; 1998 / 47
(27); 567-570.

4. Beers MH, Berkow R. Infec-
tious disease. In: The Merck Man-
ual of Diagnosis and Therapy.
Merck & Co., Inc., 17th Edi-
tion.1999; 1290-1293.

5. Charles W, et al. Viral Agents
of Gastroenteritis. MMWR. Apr 27,
1990;39 (RR-5);1-24.

Mark your calendar. . .

September 15-17, 2002: RKH Paediatric Symposium.
Host organisation and Location: RKH, Riyadh, Saudi Arabia. Contact: Dr. S. Al-
Mohaimeed, Tel: 00-96-655-150-202, Fax: 00-96-614-025-109.

E-Mail: smohaimeed@hotmail.com

September 16-18, 2002: Clinical Trials: A Scientific Pathway to

Better Patient Care.

Host organisation and Location: King Faisal Specialist Hospital & Research
Centre, Riyadh, Saudi Arabia. Contact: Academic Affairs & Postgraduate Edu-
cation, King Faisal Specialist Hospital & Research Centre, P.O.Box 3354, MBC
36, Riyadh 11211, KSA. Tel: 966 1 4427238. Fax: 966 1 4427237. Conference
information is available at http://www.kfshrc.edu.sa/symposia

E-mail: web_symposia@kfshrc.edu.sa
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Diseases of low frequency, Jan — Mar 2002

Yellow fever, Plague, Diphtheria, Poliomyelitis, Rabies, Hemolytic Uremic Syndrome: No cases

Peurperal Sepsis: one case (Jeddah)

Pertussis: 4 cases (Hail 1, Eastern 1, Jizan 1)

Tetanus neonatal: 7 cases (Makkah 6, Taif 1)

Echinococcosis: 1 case (Hafar Al-Batin)

Guillain-Barre syndrome: 19 cases (Riyadh 3, Easter 3, Madinah 2, Hassa 2, Asir 2, Makkah 1, Jeddah 1, Taif 1, Qassim 1,
Hail 1, Baha 1, Jazan 1nfuda 1, Hail 1, Goriat 1)
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