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Clinical Predictive Values in Botulism: A 10-year Survey
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Ab s t r ac t
Background: Botulism occurs periodically or in outbreaks in Iran. Botulism is lethal and accordingly a considerable issue in environmental 
health, although it is uncommon. This study was performed to evaluate the potential predictive factors in foodborne botulism in a 10-year span.
Materials and methods: All medical records from patients with foodborne botulism admitted to Imam Reza Hospital in 10 years (2005–2015) 
were analyzed retrospectively.
Results: 61 cases were included (38 men, mean age ± SD 28.93 ± 19.14 years). All cases were treated with antitoxin. 6.6% of cases died. Canned 
beans were correlated with the admission to intensive care unit (ICU), and also, it increased the length of ICU stay significantly (P = 0.007 and 
0.023, respectively). The incidence of dizziness and diplopia significantly induced excess demands for higher doses of antitoxin (P = 0.038 
and 0.023, respectively). Risk of dysphagia was remarkably higher in cases with ptosis (P = 0.039, odds ratio: 3). While in this study, time elapsed 
between the onset of clinical manifestations and antitoxin administration was correlated with the occurrence of dysphagia, constipation, and 
blurred vision, and early treatment did not improve the outcomes. Multiple analysis of potential variables by a logistic regression model disclosed 
that the independent significant factors affecting mortality were the need for mechanical ventilation (P = 0.000), dyspnea (P = 0.044), general 
weakness (P = 0.044), and lack of consciousness (P = 0.008) at the time of admission.
Conclusions: Taking clinical signs and symptoms into account upon patient arrival is important and, of course, is a key to further management 
in the emergency setting.
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In t r o d u c t i o n
Botulism is an acute neuroparalytic illness, mainly caused by 
Clostridium botulinum neurotoxins. C. botulinum (CB) is an anaerobic, 
gram-positive bacterium that produces neurotoxins, which are 
classified into seven serotypes (A–G). Humans are mostly affected 
by types A, B, and E and rarely by F.1

Foodborne botulism usually occurs when foods containing 
the botulinum toxins are ingested. Toxins are released only under 
suitable conditions for germination of the CB spores including a 
pH less than 4.5 and anaerobic milieu.2,3

During this condition, neurotoxins accumulate in the nervous 
system and thus affect the neuromuscular junctions by inhibiting 
neural transmission and acetylcholine release, which clinically leads 
to flaccid paralysis.4

Initial symptoms include abdominal cramps, nausea, vomiting, 
and diarrhea although constipation is more common. After a 
few hours (12–24 hours and rarely after several days), neurologic 
signs and symptoms present, including blurred vision, diplopia, 
dysphagia, dysarthria followed by respiratory failure and 
progressive muscle weakness.5,6 If left untreated, botulism is fatal 
with a mortality rate of about 40–50%.7

The only antidotal treatment is infusion of equine antitoxin, 
which has been widely used for botulism; it exerts a neutralizing 
effect in the bloodstream against the toxin’s molecules; hence, it 
is beneficial to be administered on time, ideally less than 24 hours 
within the onset of symptoms, for the maximum effect.8–10 Intensive 
care unit (ICU) admission, especially mechanical ventilation, has 
proven to be effective in improving the disease outcomes.7

The incidence of foodborne botulism is low in Iran. In a study 
during 2004–2010, it was reported that the average number of 
botulism cases per year was 2.7.11,12 The major cause of most 

botulism cases in Iran was found to be the consumption of 
contaminated fish and vegetables.13

In a study by Tavakoli et al.14 between 2004 and 2008 in Iran, 
saline fish and prawn were identified as the most implicated foods 
in 31.08% of botulism outbreaks.

The aim of this study was to identify clinical risk factors and 
prognostic indicators in botulism cases over a 10-year period from 
May 2005 to May 2015.

Mat e r ia  l s a n d Me t h o d s

Study Design
An observational retrospective study was carried out. All medical 
records of admitted patients in the medical toxicology department 
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of Imam Reza Hospital, Mashhad, Iran, with clinical diagnosis of 
foodborne botulism from May 2005 to May 2015 were reviewed. 
Patients who did not receive antitoxin due to hypersensitivity 
reactions were excluded from this study.

Study Endpoints
The primary endpoints of our study were to evaluate in-hospital 
survival and factors affecting prognosis of patients. Length of 
hospital stay and ICU stay, need for tracheal intubation, mechanical 
ventilation requirement and need for ICU admission and antitoxin 
dosages were considered as primary criteria for determining 
prognosis of botulism cases. All signs and symptoms of patients at 
the time of admission and during hospital stay in addition to number 
of infused antitoxin vials were extracted from medical records.

Time elapsed between the onsets of symptoms and receiving 
antitoxin was collected as well, in order to find out if it may be a 
factor affecting outcome and prognosis.

In this study, the contaminated foods are classified into five 
different groups including leftover and suspected foods, yogurt 
and kashk, meat and tuna, canned beans, Olivier and pasta salad. 
Foods are basically divided into homemade and commercially 
produced groups.

Statistical Analysis
For statistical analyses, we used IBM SPSS Statistics 21. In order 
to analyze the relationship between prognostic variables and 
mortality, we used cross tabulation test; univariate comparisons of 
all categorical variables were performed by Pearson’s correlation, 
chi-square analysis, and Fisher’s exact test, and also either 
independent sample t test or Mann–Whitney test was applied for 
continuous variables as appropriate.

All confounding variables were entered into a binary logistic 
regression model for multiple analysis to determine independent 
predictors of outcome. Significance was considered at the 
probability level of 0.05.

Re s u lts
Over the study period, 63 cases of botulism with clinical diagnosis 
were admitted. Two cases did not receive antitoxin due to 
hypersensitivity reactions and therefore were excluded from the 
study. The age of the patients ranged from 1 to 71 years with a mean 
of 28.93 years; 23 (45.9%) of them were male and 38 (54.1%) were 
female. It should be noted that mortality status was not affected 
by age or sex.

Table 1 shows the demographic characteristics of the patients.
All 61 cases were administered the antitoxin of which 17 

(27.9%)  required ICU admission, 7 (11.9%) needed tracheal 
intubation, and 3 (5%) underwent mechanical ventilation. The 
mean time elapsed between the onset of symptoms and antitoxin 
administration was 4.78 days (3.58, <24 hours to 14 days). Leftovers 
with 36.1% (22/61) were the most reported foods followed by 
meat and tuna group with 24.6% (15/61) and canned beans with 
14.8% (9/61). Leftovers were referred to as foods patients usually 
kept in the refrigerator for more than 24 hours. In the present study, 
they were mostly commercial products.

In most (47.5%) of the reported cases, the suspicious 
contaminated foods were commercially produced, while 26.2% 
of cases presented a history of consuming home-canned foods.

Diplopia, dysphagia, ptosis, and weakness were the most 
reported common clinical manifestations in 68.9, 59, 55.7, and 47.5% 

of patients, respectively, of which general weakness significantly 
affected the mortality status (P value = 0.046). The trivalent botulism 
antitoxin was administered to 86.9% of cases while its monovalent 
equivalent was administered to 13.1%. Most of the cases in the 
monovalent administered group were admitted in the first half of 
the study period when the trivalent antitoxin was not available in 
our setting (Table 2).

Of all the cases, 83.6% recovered, 9.8% self-discharged, and 
6.6% died predominantly due to cardiopulmonary arrest secondary 
to respiratory failure. The time period between the manifestation of 
symptoms and receiving antitoxin was correlated with the incidence 
of dysphagia, constipation, and blurred vision (P = 0.007, 0.000, and 
0.042, respectively).

The results showed that ptosis was common among patients 
who had consumed homemade foods than commercially 
produced ones [P = 0.048; odds ratio (OR) = 3.60; 95% confidence 
interval (CI) =  (0.985–13.159)]. Risk of occurrence of dysphagia 
was significantly higher in cases who had ptosis (P  =  0.039, 
odds ratio: 3). Survival rate was negatively correlated to the 
need for mechanical ventilation. Requiring intensive care 
showed a significant relationship with the type of consumed 
food, as ICU admission was also significantly higher in patients 
who consumed canned beans (P = 0.007). Furthermore, mean 
duration of ICU stay was more prolonged in these cases 
(36.25 days and P = 0.023).

Dizziness and diplopia showed a significant correlation with 
dosage of antitoxin as cases who suffered dizziness and diplopia 
required higher antitoxin doses (P = 0.038 and 0.023, respectively). 

Table 1: Clinical and demographic characteristics and associated 
mortality

Characteristics N (%) P value
Age (mean ± SD, Min–Max) 28.93 ± 19.14 (1–71) 0.232
Sex

Male 28 (45.9%) 0.325
Female 33 (54.1%)

Contaminated foods
Leftovers 22 (36.1%) 0.316
Yogurt and kashk 7 (11.5%)
Meat and tuna 15 (24.6%)
Canned beans 9 (14.8%)
Olivier and pasta salad 8 (13.1%)
Homemade foods 16 (26.2%) 0.999
Length of hospital 6.65 ± 8.85 (1–51) 0.412

Stay (day) (mean ± SD, min–max)
Need for ICU admission 17 (27.9%) 0.062
Need for mechanical 
ventilation

3 (5%) 0.010

Length of ICU 2.12 ± 6.66 (0–47) 0.058
Stay (day) (mean ± SD, min–max)

Antitoxin dose 3.35 ± 3.36 (1–17) 0.275
Polyvalent

Antitoxin (n) (mean ± SD, min–max)
Time elapsed between 
onset of symptoms and 
antitoxin (day)

4.78 ± 3.58 (less 
than 24 to 14 h)

0.259

Mortality rate (%) 4(6.6%)
Pearson’s correlation and chi-square test were used
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Di s c u s s i o n
Unlike the infantile form that may occur abruptly, the onset of 
clinical presentations in foodborne botulism is less rapid. The 
sudden onset of clinical manifestations varies by hours to days 
and is correlated to the neurotoxin dosage. Airway obstruction 
due to paralysis of the pharyngeal muscles in addition to paralysis 
of the diaphragm and accessory muscles of respiration leads to 
respiratory failure, which is the most probable cause of death in 
such cases.15

Although botulism is rare and early diagnosis would be difficult 
in sporadic cases and outbreaks, early detection and intervention 
remain crucial.16 ICU care, especially mechanical ventilation, has 
been reported to significantly affect the disease outcome.7

The exact clinical features that can predict the outcome of 
botulism cases have not been clearly identified. Therefore, in large 
outbreaks, identifying clinical predictive factors of respiratory 
failure would be helpful in the management of patients.

In the United States, an average of 145 cases of botulism is 
reported annually of which about 15% are foodborne. Outbreaks 
occur when two or more individuals become affected and they are 
mostly caused by home-canned foods.17

The European Union18 reported an average incidence of 119 
botulism cases per year between 2006 and 2008 (104–132 cases 
annually). The highest numbers of confirmed cases were reported 
in Romania, Italy, Poland, and France with the consumption of 
contaminated home-preserved foods as the major cause.19

In a cross-sectional 4-year study (2003–2007) and based on 
information from the Ministry of Health and Medical Education in 
Iran,20 341 cases were reported to be suspected botulism. Ninety 
of the cases were from Gilan province, while West Azerbaijan 
reported only four incidences. Home-processed foods were the 
most common cause of food poisoning.

In this study, 63 cases of botulism over a 10-year period were 
studied. This is similar to a previous study conducted over a 7-year 
period in this center in which 45 patients were included.21

The time elapsed between the onset of symptoms and antitoxin 
administration was not in correlation with patients’ survival, length 
of hospital stay, and the need for ICU admission. The study also did 
not report any association between antitoxin dosage and length 
of hospital stay, the need for ICU admission, and mortality rate.

Multiple analysis of potential variables associated with 
mortality using a logistic binary regression model revealed that 
the statistically significant factors affecting mortality were the 
need for mechanical ventilation, need for ICU admission, general 
weakness, and lack of consciousness upon admission (Table 3).

Table 2: Clinical manifestations and associated mortality

Clinical manifestation N (%) Mortality rate (%) P value Odds ratio

Confidence interval (95%)

Lower Upper

Diplopia 42 (68.9%) 4.91 0.999 0.722 0.070 7.431

Dysphagia 36 (59%) 3.27 0.999 1.478 0.194 11.257

Ptosis 34 (55.7%) 4.91 0.623 0.397 0.039 4.054

General weakness 29 (47.5%) 6.55 0.046

Blurred vision 23 (37.7%) 1.63 0.999 1.886 0.184 19.287

Dyspnea 16 (26.2%) 3.27 0.279 0.326 0.042 2.531

Decreased muscle tone 15 (24.6%) 3.27 0.251 0.295 0.038 2.307

Dizziness 15 (24.6%) 0 0.564

Mydriasis 13 (21.3%) 3.27 0.196 0.239 0.030 1.890

Nasal speech 10 (16.4%) 3.27 0.122 0.163 0.020 1.330

Nausea vomiting 8 (13.1%) 0 0.999

Lack of consciousness 7 (11.5%) 3.27 0.061 0.096 0.011 0.837

Drooling 6 (9.8%) 1.63 0.346 0.288 0.025 3.317

Constipation 5 (8.2%) 0 0.999

Chi-square test was used

Table 3: Logistic binary regression model (enter mode) of all variables

Variables Sig. Exp (B)
Sex 0.227 0.00
Age 0.233 1.033
Hospital stay 0.783 0.223
Period time between manifestation of 
symptoms and receiving antitoxin

0.548 0.023

ICU admission 0.030 0.061
Need for ventilation 0.000 1.183
Dysphagia 0.704 0.00
Dyspnea 0.264 0.465
General weakness 0.030 1.542
Decreased muscle tone 0.222 0.520
Drooling 0.292 0.00
Diplopia 0.784 0.841
Blurred vision 0.588 0.130
Ptosis 0.422 0.011
Mydriasis 0.147 0.00
Dizziness 0.237 0.068
Nausea vomiting 0.421 0.00
Lack of consciousness 0.012 1.616
Overall statistics 0.008 0.070
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mechanical ventilation were shortened with the administration of 
the antitoxin.28

A smaller cohort study on 18 patients registered in Nan Hospital 
in Thailand in 2006, after a large outbreak of foodborne botulism 
due to the consumption of contaminated bamboo shoots, reported 
that early administration of antitoxin was significantly effective in 
a reduction in length of mechanical ventilation, particularly when 
given in day 4 versus day 6 after exposure.29

Early administration of antitoxin was identified to be associated 
with a more favorable prognosis in the latter study. However, in 
the current study, there was no considerable correlation between 
early administration and mortality rate, length of hospital stay, and 
ICU admission. While there was a correlation between the onset 
of symptoms and antitoxin administration with the occurrence of 
dysphagia, constipation, and blurred vision, it did not influence 
the survival of patients, length of hospital stay, and the need for 
ICU admission.

As retrospective study, this investigation was carried out based 
on data from medical records. Hence, the limitation of the study 
included poorly recorded data. Prospective surveys with more 
precise data recording are therefore recommended.

Co n c lu s i o n
Although botulism is rarely lethal, some clinical parameters might 
be associated with poor outcomes. While time elapsed between 
the onsets of symptoms and receiving antitoxin was correlated with 
the occurrence of dysphagia, constipation, and blurred vision, early 
treatment did not show any benefit in the prognosis. Dizziness and 
diplopia induced excess demand for higher doses of antitoxin. Also, 
some clinical parameters such as general weakness, dyspnea, and 
lack of consciousness at the time of admission were predictors for 
poor outcome; therefore, paying close attention to clinical signs and 
symptoms upon a patient’s arrival is necessarily important and, of 
course, is a key to further management.

Hi g h l i g h ts
•	 Type of contaminated food matters; canned beans may increase 

the duration of intensive care.
•	 Dizziness and diplopia induce excess demands for higher doses 

of antitoxin.
•	 Early treatment may not impact the outcomes.
•	 Factors predicting higher mortality: dyspnea, general weakness, 

and lack of consciousness on admission.
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Aminzadeh et al. in a 10-year study (1996–2006) of 80 cases of 
botulism with confirmed diagnosis of 58.8%, reported cheese and 
seafoods as the most common contaminated foods in foodborne 
botulism.22

In a study on some Iranian traditional foods (kashk, salted 
fish, and cheese) in 2009, C. botulinum was found in 4.58% of 
131 samples with cheese and salted fish having the highest 
contamination rates, respectively, while kashk uncontaminated. 
Furthermore, toxin subgroups A and E were dominant in the 
contaminated food samples.23

In another retrospective study at Razi hospital in Rasht between 
2001 and 2006, the major causes of botulism were reported to be 
preserved foods, caviar, and fish.24

In our study, the most common reported foods were leftovers, 
meat, tuna, and canned beans. The type of contaminated food was 
found to be a significant factor in predicting prognosis. The need 
for intensive care varied among cases who consumed different 
types of contaminated foods, such that it was significantly higher 
in cases who consumed canned beans. Mean duration of ICU stay 
was also significantly more prolonged in these cases (36.25 days).

The results of this study showed that patients mostly suffered 
from improper processing and preservation of foods rather than 
faulty canning. In fact, the most contaminated foods were the 
leftovers kept in the refrigerator for more than 24 hours.

However, in the present investigation, no significant correlation 
was found between homemade or commercially produced foods. 
In addition, mortality and ptosis were found to be correlated with 
the consumption of homemade products.

In another study by Afshari et al.,25 the most frequent signs and 
symptoms reported during admission were diplopia, hoarseness, 
and headache.

The medical records of 706 patients admitted for foodborne 
botulism in Atlanta, Georgia, were studied from 1980 to 2002. 
Eighty-eight percent of the cases received trivalent antitoxin, while 
eight percent died. Mortality rate in patients whose gag reflex was 
impaired and cases with dyspnea were higher than cases without 
these symptoms.26

One hundred and thirty-seven cases of foodborne botulism 
were studied in Thailand. 31.4% of the patients developed 
symptoms and signs of respiratory failure. The major predictors of 
respiratory failure were nausea, vomiting, and cranial neuropathy.27

In this study, diplopia, dysphagia, ptosis, and weakness were 
the most common clinical presentations in 68.9, 59, 55.7, and 47.5% 
of patients, respectively. Among these symptoms, only general 
weakness had a significant correlation with mortality rate.

Among all clinical findings, there was a significant relationship 
between dizziness, diplopia, and antitoxin dosage in this study. 
Therefore, these conditions induced demand for higher antitoxin 
doses.

Antitoxin administration was identif ied as a favorable 
prognostic factor. In this study, antitoxin was administered to 
all cases except for two cases that were not administered due 
to hypersensitivity reactions. There was no correlation between 
administration of antitoxin doses and duration of admission, 
survival rate, and ICU admission.

In another investigation between 1973 and 1980 on 132 patients 
with foodborne botulism, it was reported that early administration 
of antitoxin decreased mortality rate by about 36 and 31% when 
given within and after 24 hours of symptom onset, respectively, 
in comparison with patients who were not administered the 
antitoxin. In survivors, mean hospital stay and number of days of 
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