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A Family Outbreak of Foodborne Botulism Following Consumption of 
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Background: Food-borne botulism is one of the potentially fatal forms of food poisoning, usually caused by ingestion of home-canned 
vegetables, fruits and fish products.
Objectives: The aim of this study was to report an outbreak of botulism due to homemade doogh in Hamadan, Iran.
Patients and Methods: During an outbreak, 10 members of a family referred to the hospital because of food poisoning. All patients had 
a history of consumption of doogh, a traditional drink. After careful physical examination, all of them were hospitalized. Botulism was 
suspected in all patients except for the first patient.
Results: The first patient was a 76-year-old man who died after 12 hours of admission due to respiratory distress. Nine subsequent patients 
were diagnosed as botulism with the following symptoms: diplopia (90%), dizziness (70%), nausea and vomiting (80%), ptosis (60%), 
symmetric weakness of extremities (60%), dysarthria (30%), chest discomfort (30%), mydriasis (20%), dysphasia (20%) and dry mouth (20%). 
All of the nine patients received botulinum antitoxin and improved during 5-15 days of hospitalization.
Conclusions: Immediate diagnosis based on careful history and physical examination are essential for management of botulism. People 
should be notified about proper food handling and preparation of traditional homemade foods.
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1. Background
Botulism results from intoxication with protein neu-

rotoxins elaborated by Clostridium botulinum. The toxins 
predominantly affect peripheral neuromuscular junc-
tion and autonomic synapses, and primarily manifest as 
weakness. Botulinum toxins are designated as types A to 
G based on antigenic differences. Types A, B, E and F pro-
duce human disease (1). The hardy spores survive envi-
ronmental conditions and ordinary cooking procedures. 
Toxin production, however, requires spore germination, 
which occurs only with a rare confluence of circum-
stances; an anaerobic atmosphere, a pH of > 4.5, low salt 
and sugar concentrations and temperatures of 4-120°C 
(2). C. botulinum spores are found throughout the world 
in soil samples and marine sediments. These spores are 
able to tolerate 100°C for several hours, because boiling 
renders solutions more anaerobic, it may actually favor 
the growth of C. botulinum. Proper preparation of food in 
a pressure cooker would kill spores (1). In contrast with 
the spore, botulinum toxins are temperature sensitive, 
and all toxins are inactivated by heating to 85°C for five 
minutes (3). Foodborne botulism is most frequently rec-
ognized in outbreaks. Home-canned vegetables, fruits 

and fish products are the most common sources of tox-
in. In some cultures, such as Alaskan Natives, preferred 
food preparation practices involving fish fermentation 
commonly lead to botulism. In China, homemade fer-
mented beans are the leading cause. Commercial foods 
and restaurants are occasional sources (1, 4, 5) In Iran, 
several outbreaks of botulism have been reported in the 
last decade from northern regions (provinces) near the 
Caspian Sea cost. The most common sources were fish 
products (6, 7).

2. Objectives
The aim of this study was to report the first outbreak 

of botulism due to homemade doogh in Hamadan, west 
of Iran.

3. Patients and Methods
During an outbreak, from 27 to 31 August 2013, all pa-

tients with gastrointestinal symptoms, respiratory dis-
comfort or descending paralysis after consumption of 
homemade doogh in a family dinner referred to Sina Hos-
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pital, Hamadan, Iran, were hospitalized. Doogh is a popu-
lar refreshing drink in Iran and adjacent countries made 
with yogurt, water and salt. It is generally served chilled 
or over ice. Except for the first case, botulism was suspect-
ed as the primary diagnosis for all patients. A probable 
case was defined as a patient who met the clinical criteria 
for botulism (a sign of bilateral cranial nerve neuropathy 
including diplopia, blurred vision, dysphasia, bulbar pa-
ralysis, and/or peripheral symmetrical muscle weakness). 
All probable cases received a trivalent botulism antitox-
in. Specimens of serum, gastric contents and stool were 
obtained from all patients. In addition, samples of all 
consumed foods were obtained and sent to the Reference 
Laboratory, Pasteur Institute, Tehran, for detection of C. 
botulinum toxins. For each patient, required information 
including demographic and clinical characteristics, data 
on length of hospitalization and outcome of disease were 
recorded in a questionnaire.

4. Results
Ten patients including 5 men and 5 women with the 

mean age of 32.3 (range: 5- 76) years were admitted. The 
first case was the grandfather of the family who admit-
ted in ICU because of respiratory discomfort. Acute re-

spiratory distress with unknown cause was diagnosed 
for him. Diagnosis of botulism was not suspected until 
the disease worsened and the patient died after 12 hours 
due to respiratory failure. Other nine patients referred 
to the hospital during 12 to 48 hours after the first case. 
After careful history of consumed food and physical ex-
amination, a clinical diagnosis of food-borne botulism 
was considered in all patients. Table 1 shows demograph-
ic and clinical characteristics of 10 patients involved in 
the outbreak. Onset of symptoms were as follows; dip-
lopia (90%), dizziness (70%), nausea and vomiting (80%), 
ptosis (60%), symmetric muscle weakness of extremi-
ties (60%), dysarthria (30%), chest discomfort (30%), 
mydriasis (20%), nistagmus (20%), dysphasia (20%) and 
dry mouth (20%). All patients except for the first case re-
ceived a trivalent botulism antitoxin. Only a 14-year-old 
female (case 5) needed mechanical ventilation and intu-
bated for eight days. All nine patients recovered during 
5-15 days of hospitalization. The gastric juice samples of 
two patients, stool sample of one patient and samples 
of consumed doogh had positive results for type A botu-
linum toxin. Doogh had been prepared in home by tra-
ditional home-canned yogurt and stored in room tem-
perature for several days.

Table 1.  Demographic and Clinical Characteristics of 10 Patients With Botulism

Variables Patients

1 2 3 4 5 6 7 8 9 10

Age, y 5 7 11 12 14 38 52 53 55 76

Gender M F M F F F M F M M

Incubation Period, d 2 3 2 2 2 2 3 2 2 1

Diplopia + + + + + + + + - +

Dysphagia - - + - + - - - - -

Dry mouth - - + - + - - - - -

Dysarthria - - + - + - - - - +

Ptosis - - + - + - + + + +

Dizziness + + - + + - + + - +

Chest discomfort - - - - + + - - - +

Nistagmus - + - - + - - - - -

Dilated pupils - - + - + - - - - +

Nausea and vomit-
ing

+ + + - + - + + + +

Autonomic 
dysfunction

- - - - - - - - - +

Motor paralysis of 
upper extremities

- - + - + + + + - +

Motor paralysis of 
lower extremities

- - + - + + + + - +

Duration of 
admission, day

5 5 13 5 15 7 8 7 10 1/2

Outcome I a I I I I I I I I D b

a Improvement.
b Death.
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5. Discussion
Food-borne botulism is a relatively rare, but potentially 

fatal disease. Most cases are sporadic or small outbreaks. 
Worldwide, the highest incidence rate is reported from 
the Republic of Georgia and Armenia, where home-can-
ning practices are the most common risk factors of botu-
lism (2). In Iran, several outbreaks have been reported 
during the last two decades. Most outbreaks occurred 
in rural population in northern and western regions. 
Fish products, traditional cheese and whey and home-
canned vegetables were the most common sources (6-8). 
Our report was a rare outbreak of botulism related to the 
consumption of homemade doogh. Doogh is a current 
Persian yogurt-drink made by adding salt and water to 
yogurt. It may be prepared in unsafe conditions in rural 
area. In this outbreak, C. botulinum type A was the respon-
sible organism. Other reports from Iran indicated type E 
toxin as the causative agent and in a lesser proportion, 
type A and B were the responsible toxins (6). In a survey 
of 131 samples of Iranian traditional foods, C. botulinum 
toxins were detected in 6.36% of salted fish and 3.51% of 
cheese samples. Type E botulinum was the most preva-
lent toxin in salted fish and type A in cheese (9). More-
over, in a review of laboratory-confirmed outbreaks of 
foodborne botulism in Iran from 2004 to 2010, C. botu-
linum type E was the most common cause. Seafood was 
the most implicated food for type E and locally made 
cheese for type A botulism. Most of cases were reported 
from Golestan, Gilan, Tehran and Hamadan provinces 
(10). Indeed, a unique outbreak was reported from Teh-
ran, in which, 11 members of a family developed type E 
botulism following ingestion of traditional soup (11). In 
the last two decades, several hundred outbreaks of food-
borne botulism have been reported worldwide. Most 
outbreaks were reported from Poland (12, 13), China (14), 
the United States (15), the United Kingdom (16), France 
(17), Italy (18), Argentina (19), Canada (20), Japan (21) and 
Thailand (22). A close association has been shown be-
tween the frequency and type of botulism outbreaks and 
environmental conditions. C. botulinum type E is a com-
mon cause of botulism in colder regions of the northern 
hemisphere. These outbreaks are mostly associated with 
fish and aquatic animals. Types A and B C. botulinum are 
usually responsible for outbreaks in more temperate 
and tropical climate, with one type often predominating 
over the other (23). Most outbreaks of foodborne botu-
lism in South America have been reported from Argenti-
na, where type A C. botulinum was the most prevalent iso-
late (19). Home-canned fruits and vegetables have caused 
most outbreaks. Moreover, C. botulinum type A was a 
common cause of botulism in China. Most outbreaks 
were due to fermented soybean (23, 24). In the Middle 
East, besides Iran, most outbreaks have been reported 
from Turkey. An outbreak of type A botulism was associ-
ated with eating condensed yoghurt (25). Other sources 
of outbreaks in Turkey were home-canned mushrooms 

(26), green beans and unprocessed black olives (27). De-
spite the paucity of information about the situation of 
botulism in Arab countries, frequent reports of major 
foodborne outbreaks with different microorganisms in-
dicate that food safety in these developing countries re-
mains a public health concern, and foodborne botulism 
may be a potential hazard in these countries (28, 29). 
In this outbreak, all cases presented with symptoms of 
symmetric cranial nerve palsies including diplopia, dys-
arthria and/or dysphasia. All cases were recovered except 
for the first case, who was misdiagnosed as acute respira-
tory distress syndrome. As we know, botulism is a severe 
disease, which can be fatal in 5-10% of cases (3, 16). Death 
is often due to respiratory failure before receiving anti-
toxin as in our first case. Distinctive clinical syndrome of 
botulism consists of the onset of symptoms of symmet-
ric cranial nerve palsies including diplopia, dysarthria, 
ptosis and/or dysphagia followed by symmetric descend-
ing flaccid paralysis, which may progress to respiratory 
arrest. The frequency of presenting manifestations and 
outcome of botulism in our report is in accordance with 
those reported in the literature (1-3, 11). The type of toxin 
may affect the severity of disease. Toxin type A produces 
the most severe syndrome, with the greatest proportion 
of patients requiring mechanical ventilation. Toxin type 
B appears to cause milder disease than type A. Toxin type 
E, most often produces a syndrome of variable severity 
(2). None of these differences is diagnostic for the toxin 
type. Unlike the abovementioned differences, most cases 
in this outbreak of type A botulism presented as milder 
disease. Report of this outbreak gives some lessons to 
us. First, clinicians must be aware about the symptoms 
of botulism. Immediate clinical diagnosis of botulism 
based on careful history and physical examination, and 
immediate administration of botulinum anti-toxin 
based on clinical suspicion are essential for the man-
agement of botulism. Second, because consumption of 
traditional homemade and home- canned foods is com-
mon in rural and suburban community in our country, 
people should be notified about proper food handling 
and preparation.

Acknowledgements
The authors thank Dr. I. Sedighi for his help in collection 

of data and Dr. F. Karbalaei for her help in collection and 
testing clinical samples.

References
1.       Reddy P, Bleck TP. Clostridium botulinum. In: Mandell GL, Ben-

nett JE, Dolin R editors. Principles and Practic of Infectious Diseases. 
7th ed. Philadelphia: Elsevier; 2010. pp. 3097–101.

2.       Sobel J, Maslanka S. Botulism. In: Longo DL, Kasper DL, Hauser SL, 
Jameson JL, Loscalzo J, Fauci. editors. Harrison's Principles of In-
ternal Medicine. 18th ed. New York: McGraw Hill; 2012. pp. 1200–3.

3.       Sobel J. Botulism. Clin Infect Dis. 2005;41(8):1167–73.
4.       Fu SW, Wang CH. An overview of type E botulism in China. Biomed 

Environ Sci. 2008;21(4):353–6.



Hashemi SH et al.

Avicenna J Clin Microb Infec. 2015;2(1):e234764

5.       Fagan RP, McLaughlin JB, Castrodale LJ, Gessner BD, Jenkerson SA, 
Funk EA, et al. Endemic foodborne botulism among Alaska Na-
tive persons--Alaska, 1947-2007. Clin Infect Dis. 2011;52(5):585–92.

6.       Tavakoli HR, Zeynali M, Mehrabi Tavana A. Scrutiny of Food-
Borne Botulism Intoxication in Iran during 2003-2007 with the 
Food Hygiene. Hakim Res J . 2009;11(4):38–46.

7.       Rahbar TM, Badsar AR, Akhoundzadeh N, Oojaghi F, Fallah Kar-
kan M. A survey on the clinical presentations in food-borne botu-
lism for patients referring to Razi Hospital during 2001-2006. 
Iran J Toxicol . 2012;5(15):554–7.

8.       Tavakoli HR, Zeynali M. Epidemiological Survey of Food-Borne 
Botulism in Iran During 2004–2008. Epidemiol. 2009;20(6):S113.

9.       Tavakoli HR, Meshgi MA, Jafari NJ, Izadi M, Ranjbar R, Fooladi 
AA. A survey of traditional Iranian food products for contamina-
tion with toxigenic Clostridium botulinum. J Infect Public Health. 
2009;2(2):91–5.

10.       Shahcheraghi F, Nobari S, Masoumi Asl H, Aslani MM. Identifica-
tion of botulinum toxin type in clinical samples and foods in 
Iran. Arch Iran Med. 2013;16(11):642–6.

11.       Vahdani P, Yadegarinia D, Aminzadeh Z, Dehabadi MZ, Eilami O. 
Outbreak of botulism type E associated with eating traditional 
soup in a family group, Loghman Hakim Hospital, Tehran, Iran. 
Arch Clin Infect Dis. 2006;1(1):43–6.

12.       Galazka A, Przybylska A. Surveillance of foodborne botulism in 
Poland: 1960-1998. Euro Surveill. 1999;4(6):69–72.

13.       Brola W, Fudala M, Gacek S, Gruenpeter P. Food-borne botulism: 
still actual topic. BMJ Case Rep. 2013;2013.

14.       Zhang S, Wang Y, Qiu S, Dong Y, Xu Y, Jiang D, et al. Multilocus out-
break of foodborne botulism linked to contaminated sausage in 
Hebei province, China. Clin Infect Dis. 2010;51(3):322–5.

15.       Date K, Fagan R, Crossland S, Maceachern D, Pyper B, Bokanyi R, 
et al. Three outbreaks of foodborne botulism caused by unsafe 
home canning of vegetables--Ohio and Washington, 2008 and 
2009. J Food Prot. 2011;74(12):2090–6.

16.       Cowden J. Food-borne Clostridium botulinum intoxication 
from mass produced foodstuffs in Europe. Euro Surveill. 2011; 
16(49):20033.

17.       Abgueguen P, Delbos V, Chennebault JM, Fanello S, Brenet 
O, Alquier P, et al. Nine cases of foodborne botulism type B 

in France and literature review. Eur J Clin Microbiol Infect Dis. 
2003;22(12):749–52.

18.       Aureli P, Di Cunto M, Maffei A, De Chiara G, Franciosa G, Ac-
corinti L, et al. An outbreak in Italy of botulism associated with 
a dessert made with mascarpone cream cheese. Eur J Epidemiol. 
2000;16(10):913–8.

19.       Rebagliati V, Philippi R, Tornese M, Paiva A, Rossi L, Tron-
coso A. Food-borne botulism in Argentina. J Infect Dev Ctries. 
2009;3(4):250–4.

20.       Leclair D, Fung J, Isaac-Renton JL, Proulx JF, May-Hadford J, Ellis A, 
et al. Foodborne botulism in Canada, 1985-2005. Emerg Infect Dis. 
2013;19(6):961–8.

21.       Momose Y, Asakura H, Kitamura M, Okada Y, Ueda Y, Hanabara Y, 
et al. Food-borne botulism in Japan in March 2012. Int J Infect Dis. 
2014;24:20–2.

22.       Wangroongsarb P, Jittaprasartsin C, Suthivarakom K, Kamtha-
lang T, Yeesoonsang S, Sangkitporn S. An outbreak of foodborne 
botulism in Surat Thani Province, Thailand, 2012. Jpn J Infect Dis. 
2013;66(4):353–4.

23.       Franciosa G, Aureli P, Scheckter R. Closteridium botulinum. In: 
Miliotis MD, Bier JW editors. International handbook of foodborne 
pathogens.. New York: Marcel Dekker; 2003. pp. 61–90.

24.       Gao QY, Huang YF, Wu JG, Liu HD, Xia HQ. A review of botulism in 
China. Biomed Environ Sci. 1990;3(3):326–36.

25.       Akdeniz H, Buzgan T, Tekin M, Karsen H, Karahocagil MK. An 
outbreak of botulism in a family in Eastern Anatolia associated 
with eating suzme yoghurt buried under soil. Scand J Infect Dis. 
2007;39(2):108–14.

26.       Cengiz M, Yilmaz M, Dosemeci L, Ramazanoglu A. A botulism 
outbreak from roasted canned mushrooms. Hum Exp Toxicol. 
2006;25(5):273–8.

27.       Swaan CM, van Ouwerkerk IM, Roest HJ. Cluster of botulism 
among Dutch tourists in Turkey, June 2008. Euro Surveill. 
2010;15(14).

28.       Kamleh R, Jurdi M, Annous BA. Management of microbial food 
safety in Arab countries. J Food Prot. 2012;75(11):2082–90.

29.       Akhtar S, Sarker MR, Hossain A. Microbiological food safety: 
a dilemma of developing societies. Crit Rev Microbiol. 2014; 
40(4):348–59.


