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Abstract 
 

On 28th July 2014, National Centre for Communicable Disease Surveillance and Control was informed by 
the Public Health Authority of Bucharest municipality and the Matei Bals Institute of Infectious Diseases 
about a possible food poisoning outbreak after a christening party held on 26th July 2014, and started an 
investigation to identify the source, and the vehicle of transmission in order to prevent current and possible 
similar future outbreaks. From 44 participants only 32 responded to the questionnaire. No food items were 
found to be analyzed and the stool cultures from the specimens collected from two cases were negative for 
enteric bacterial pathogens. Environmental samples from the kitchen surfaces and clinical samples from the 
kitchen employees, were positive for enterotoxins producing Staphylococcus aureus. This outbreak 
investigation shows the utility of molecular typing methods for establishing genetic relatedness among 
isolates in hypothesis generation of a staphylococcal food poisoning outbreak, especially when the 
epidemiological analysis may not point to a specific food item related to the onset of illness. 
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1. Introduction 

Staphylococcal food poisoning (SFP) is known as a common cause of foodborne 
outbreaks worldwide. SFP is an intoxication that results from the consumption of foods 
containing sufficient amounts of one (or more) preformed enterotoxin of Staphylococcus 
aureus [1, 2]. The bacteria is a common cause of bacterial skin lesions (including impetigo, 
folliculitis, carbuncles, abscesses and infected lacerations). About 20-30% of the general 
population are nasal carriers [3]. Transmission is through contact with a person who either has 
a purulent lesion or is an asymptomatic carrier of a pathogenic strain. The pathogen can also 
inhabit apparently normal skin. The hands are the most important instruments for transmitting 
infection. Foods involved are particularly those that come in contact with food handlers’ 
hands, either without subsequent cooking or with inadequate heating or refrigeration. When 
these foods remain at room temperature for several hours before being eaten, toxin-producing 
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staphylococci multiply and elaborate the heat stable enterotoxins. S. aureus produces a wide 
variety of toxins including staphylococcal enterotoxins (SEs; SEA to SEE, SEG to SEI, SER 
to SET) with demonstrated emetic activity [4]. The heat stability characteristic of S. aureus 
imposes a significant threat in food industries [5]. SFP outbreak is diagnosed based on the 
isolation of the pre-formed enterotoxin or the isolation of enterotoxigenic staphylococci from 
the suspected food consumed and/or vomitus or faeces of the patient or food-handler [6]. A number of serological methods have been developed for detection of pre-formed enterotoxins in foods. Currently enzyme–linked immunosorbent assay (ELISA)-based methods are the most widely used to identify staphylococcal enterotoxins in foods [7]. 
The European Food Safety Authority and the European Centre for Disease Prevention and 
Control (ECDC) reported a total of 5648 foodborne outbreaks in 2011 in the European Union 
(EU). 345 foodborne outbreaks were caused by staphylococcal toxins, representing 6.1 % of 
all outbreaks reported in the EU [8]. According with the Government Decision no. 589/2007, 
the epidemiological surveillance of foodborne outbreaks in Romania is mandatory in the 
whole country and all year long. In 2013, to National Centre for Communicable Disease 
Surveillance and Control (NCCDSC) were reported a total number of 105 foodborne 
outbreaks. 11 out of 105 outbreaks were confirmed, 42 were classified as probable, and 48 
were infirmed. Among confirmed foodborne outbreaks, enterotoxins producing S. aureus was 
identified as the etiological agent in 5 outbreaks, while Salmonella was responsible for 5 
outbreaks and E. coli for 1 outbreak [9]. Despite the existence of surveillance of foodborne 
outbreaks there are few data published about staphylococcal food poisoning occurred in 
Romania. In one of this study was investigated the enteroxigenicity of S. aureus strains 
recovered from a Romanian autochthonous food-poisoning familial outbreak, and results 
obtained showed that combined phenotypic and genotypic typing methods are necessary to 
explore key features of epidemic strains and for better understanding of the local 
epidemiology of infections due to toxigenic S. aureus strains [10]. Here we describe an 
outbreak of gastroenteritis likely caused by food poisoning which occurred on 26 July 2014 
among the 44 participants of a christening party in a Bucharest restaurant. 

 
2. Materials and methods 

Epidemiological investigations 
Case definition 
We defined a case as any person who attended and ate at the party organized in a 

Bucharest restaurant on 26th July 2014, presenting with vomiting and one or more of the 
following symptoms: diarrhoea, nausea, fever, headache, chills, and abdominal cramps within 
the next 48 hours. Hence anyone from cohort who presented with vomiting and one of the 
listed symptoms from 9pm on July 26th to 8:59pm on July 28th was included as a case.  

Case finding and data sources 
The investigation team obtained the telephone numbers of 34 participants at the party, 

including all members of musical band. A list of all food items served during the christening 
dinner and all beverages, the ice-cubes and the cake were provided to the Public Health 
Authority of Bucharest municipality (PHAB) inspectors and to the outbreak investigation 
team. We conducted two types of interviews. Telephone interviews were applied between 29th 
and 31th of July, 2014 to all of the participants of christening dinner based on a standardized 
questionnaire. Personal interviews were performed on 28th July to those patients admitted to 
the emergency unit from Matei Bals Infectious Diseases Hospital. Information obtained using 
these interviews focused on: demographic data, symptoms of gastrointestinal illness after 
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attending the event, the time of onset and the duration of symptoms, whether the general 
practitioner or other healthcare specialist (from the ambulance) was contacted because of the 
illness, whether hospitalisation was required, length of hospitalisation and the type of food 
consumed during the event. To determine a dose-response effect of foods or beverages we 
included in the questionnaire the questions about the quantity of food/beverage consumed. 
Data were collected in Excel, and data analysis was performed with Stata software (version 
12). Food specific attack rates (AR), relative risks (RR) and 95% confidence intervals (CI) 
were calculated for the consumption of food and drink items.  

 
 

3. Microbiological and environmental investigation 
Specimen collection 
Two out of three hospitalized participants provided faecal samples for stool cultures. 

Biological specimens were collected by PHAB inspectors from all employees of the 
restaurant: three permanent and two provisional personnel, involved in manipulation and 
preparation of food in the kitchen. The specimens included five nasal swabs, five pharyngeal 
swabs, five hand swabs and four stool samples, and their microbiological analyses were 
performed in the laboratory of PHAB. In the restaurant kitchen the PHAB inspectors 
collected sanitation samples from the working surfaces and kitchen equipment and a water 
sample from public water supply, which were microbiological analysed in the laboratory of 
PHAB. Also, they examined the storage and preparation processes for the foods served at the 
christening reception. Food specimens from the day of the christening event were no longer 
available when the investigation was conducted. 

Laboratory Methods 
Stool cultures from two hospitalised cases and from employees of restaurant kitchen were 

performed by laboratories from Matei Bals Institute and PHAB, respectively to detect the 
usually enteric bacterial pathogens (Salmonella spp, Shigella spp, Campylobacter spp, 
Yersinia enterocolitica, and entero-pathogenic patotypes of E. coli). Swabs collected from 
throat, nasal and hands of employees of kitchen restaurant were tested by laboratory of PHAB 
for the presence of S. aureus and other common bacterial pathogens involved in foodborne 
outbreaks. All S. aureus isolates from sanitation samples and biological specimens from the 
personnel of restaurant kitchen were further tested by Cantacuzino NIRDMI in Laboratory for 
Nosocomial Infections and Antibiotic Resistance for their toxigenicity by detection of genes 
encoding for enterotoxins using PCR assays, and typed using Pulsed-field gel electrophoresis 
(PFGE). Total genomic DNA from S. aureus strains used in all simplex-PCR assays was 
obtained by thermal and enzymatic lysis (lysostaphin 1U/µl, proteinase K 2 mg/ml).  
Simplex-PCR assays for detection of sea, seb, sec, sed, and see genes encoding for A, B, C, D 
and E enterotoxins were performed by optimizing a protocol previously described by Blaiotta 
[11] using the primers described by Johnson [12]. PFGE was performed for typing S. aureus 
strains isolated from clinical samples of food handlers. PFGE method was performed as 
previously described by Murchan [13]. The recommended standard S. aureus NCTC 8325 
was used as size marker to allow later normalization of electrophoretic patterns across the 
agarose gel. The digital image was stored electronically and analyzed using BioNumerics 6.6 
(Applied Maths) using the Dice coefficient and UPGMA with 1.5% tolerance and 1.5% 
optimization settings. A similarity cut–off of 80% and the criterion of a difference of no more 
than 6 bands as described by Tenover [14] were used to define a pulsotype. 
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4. Results 
Descriptive analysis  
Of the 44 christening guests and band members, 10 individuals could no longer be 

located. From the remaining 34, only 32 (94%) were interviewed, 2 could not be reached. The 
response rate among all christening participants was 73%. During the interview, 23 guests 
reported that have felt ill after ate at christening dinner, but only 18 individuals matched the 
case definition. The remaining 5 guests have reported different clinical symptoms except 
vomiting. The attack rate was 100% in the group of 0-4 years age, and there was no 
significant difference of attack rate between female and male. 

Among 18 cases the age distribution ranged between 2 and 57 years (median of 28), and 
male/female ratio was 1.57 (Table 1). 

 
Table 1. Demographic details of interviewed participants. N = 32. Christening party, Bucharest, 26 July 2014 

  Total number (%) Cases number (%) Non-cases number (%)
Sex 

female 
male 

 
13 (41) 
19 (59) 

 
 7  (54) 
11 (58) 

 
6 (46) 
8 (42) 

Age groups (years) 
  2-14 
15-35 
36-65 

 
   3 (9) 
20 (63) 
  9 (28) 

 
  3 (17) 
11 (61) 
  4 (22) 

 

Participant groups 
Invited people 
Musical band members 

 
26 (81) 
  6 (19) 

 
14 (54) 
  4 (67) 

 
12 (46) 
   2 (33) 

 
There was an increase in the number of cases, starting in the night of 26 July, peaking 

between 00 a.m. and 06 a.m. hours on 27 July. The rapid increase and decline in the number 
of cases, the single peak, the common exposure to food consumed at the christening reception 
suggested a single point source outbreak among the christening participants (Figure 1). 

The median incubation period (time between the first meal served and onset of illness 
among cases) was 5 hours (range: 2.5-25). 

 
Figure 1. Cases distribution by time of illness onset, Christening party, Bucharest, 26th July, 2014 
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The meal was served on 26th July 2014, starting at 21.00 hours. On 27th July 2014, around 
2.00 a.m., eight persons attending this party requested the ambulance service for the sudden 
onset of gastrointestinal symptoms, and three of them (two children and one adult) were 
hospitalised for 24 hours (range: 12-48). The adult hospitalised for two days was a severe 
case, which had 6 months ago hepatitis C virus infection, and due to numerous vomiting 
episodes (over 15) required administration of intravenous fluids to prevent dehydration and to 
reach the normal value of blood pressure due to transient changes in blood pressure and pulse 
rate occurred. Five kitchen employees (3 permanent and 2 provisional) were interviewed by 
the PHAB team and none of them reported an illness. 

The main symptoms of the cases were: vomiting (100%), general malaise (94%), nausea 
(89%), and abdominal cramps (78%). Diarrhoea and headache were reported less frequently 
(67%), followed by chills (56%) and fever (33%).  

From the beginning of the party peanuts, pretzels and fruits (grapes, peaches, apricots, 
bananas) were served. There was 2 hours between serving first and second dish, and the third 
dish was served at midnight (Table 2). After midnight, the rest of the menu (steak and cake) 
could not be served due to the fact that many guests had already fallen ill. The restaurant staff 
prepared all dishes in the restaurant kitchen. The beverages and ice-cubes were brought into 
the restaurant by the party organizer and consumed throughout the night.  

The food specific attack rates, relative risks and percentage of cases exposed to the food 
items consumed at the christening party are shown in Table 2. However no food item could 
identified as a possible risk factor for gastrointestinal illness.   

 
Table 2. Food specific attack rates (AR), relative risks (RR), 95% confidence intervals (95% CI) and p-value 

obtained by univariable analysis. Christening party, Bucharest, 26 July 2014 
 

Meal             Food eaten        Food not eaten RR 95% CI p-value
Cases  Total AR % Cases Total AR % 

Starter  
Peanuts 
Pretzels 

 
5 7 71 13 25 52 1.37 0.75-2.51 0.360
4 6 67 14 26 54 1.24 0.63-2.42 0.568

The first dish: Appetizer 16 29 55 2 3 67 0.83 0.35-1.97 0.702
Fruits 10 14 71 8 18 44 1.61 0.87-2.97 0.127
Second dish: Cabbage 
rolls with polenta 

8 18 44 10 14 71 0.62 0.34-1.15 0.127

Third dish: Purlins fish 
with boiled potatoes 
Purlins fish 
Boiled potatoes with 
lemon 

 
17 

 
31 

 
55 

 
1 

 
1 

 
100 

 
0.55 

 
0.40-0.75 

 
0.370 

17 31 55 1 1 100 0.55 0.40-0.75 0.370
15 26 58 3 6 50 1.15 0.49-2.74 0.732

Beverages  
Water 12 20 60 6 12 50 1.20 0.61-2.34 0.581
Wine 3 9 33 15 23 65 0.51 0.19-1.35 0.102
Whisky 7 10 70 11 22 50 1.40 0.78-2.51 0.290
Coca-Cola 8 17 47 10 15 66 0.71 0.38-1.31 0.265
Fanta 5 9 55 23 13 56 0.98 0.50-1.95 0.960
Ice cubes 15 26 58 3 6 50 1.15 0.49-2.74 0.732
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Laboratory investigation results 
Cases 
Stool samples obtained from two hospitalised cases remained negative for enteric 

bacterial pathogens (enteropathogenic patotypes of E. coli, Salmonella spp, Shigella spp, 
Yersinia enterocolitica and Campylobacter spp). 

Restaurant personnel 
The four stool samples obtained from personnel were negative for investigated enteric 

bacterial pathogens. The swabs taken from the nose, throat or hands from 3 employees had a 
positive bacterial culture (Table 3).  

 
Table 3 Results of microbiological analyses performed on biological specimens collected from restaurant 

employees 
  

ID 
restaurant 
personnel 

Type of 
personnel 

Results of testing biological specimens from the employees of restaurant’s kitchen 

Throat swab Nasal swab Hands swab Faeces 

1 provisional Positive (S. aureus) Positive (S. aureus) Positive (S. aureus – sed gene) Not provided 
2 provisional Negative Negative Positive (S. aureus – sea gene) Negative
3 permanent Negative Negative Negative Negative
4 permanent Negative Negative Negative Negative
5 permanent Negative Negative Positive (Bacillus cereus) Negative

 
The S. aureus strain harbouring the sea gene encoding enterotoxin A isolated from an 

employee has a different PFGE profile comparative with the PFGE profile of the strain 
enterotoxin D positive from the other employee. The genomic similarity between these 
profiles was 70%. 

 

Environmental investigations 
From the sanitation samples taken from the working table for meat products preparation a 

coagulase-positive Staphylococcus strain was isolated and later confirmed by Cantacuzino 
NIRDMI as S. aureus. The PCR results performed on this strain showed the presence of the sed 
gene, encoding enterotoxin D. The PFGE profiles of two S. aureus strains harbouring the gene 
encoding enterotoxin D (from food handlers and from working table) were indistinguishable.  

The results of sanitation tests performed by PHAB laboratory showed that 
microbiological norms were not respected according with MoH order no. 976/1998, since 
staphylococci were identified on one working table and a refrigerator.  

The water sample complies with the sanitary in place, law 458/2002 on drinking water 
quality, except the value of chlorine indicator, which recorded above the accepted deviation. 

Samples of the ice cubes and bottled water could not be taken, as they were brought by 
the event organizer and could not be found at the time of the investigation. 

The PHAB environmental inspectors noted during the environmental investigation many 
violations of the food hygiene regulations during the kitchen inspections. The most relevant 
findings were: (i) the absence of a proper functional flow in the restaurant and a properly 
arranged space for preliminary processing of vegetables, (ii) some vessels and utensils were 
not properly cleaned, (iii) no food samples were preserved from each dish served at the event 
(iv) three employees of the restaurant performed periodical medical examination according to 
Government decision 355/2007, aptitude sheets were issued in 07/02/2014 with the mention 
able for the food business, but from the statement of the legal representative of the unit in the 
situations of organizing dinners, the unit collaborates with two waiters who did not have 
evidence for regularly medical control.  
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After the inspection, infection control measures were recommended and implemented, 
such as: disinfection, cleaning of surfaces, ustensils and equipment in kitchen restaurant.  

 
5. Discussions 

Although in Romania the epidemiological surveillance of foodborne outbreaks is 
mandatory, in 2013 from 105 foodborne outbreaks reported to NCCDSC only 11 were 
confirmed, 42 were classified as probable, and 48 were infirmed [9]. 5 out of 11 confirmed 
outbreaks were caused by enterotoxins producing S. aureus. 

The real incidence of SFP outbreaks is probably underestimated for a number of reasons, 
including misdiagnosis, unreported minor outbreaks, improper sample collection and improper 
laboratory examination. The control of SFP is of social and economic importance. In fact, it 
represents a considerable burden in terms of loss of working days and productivity, hospital 
expenses, and economical losses in food industries, catering companies and restaurants [1, 5].  

In general the symptoms of SFP have a rapid onset (2–8 h), and include nausea, violent 
vomiting, abdominal cramps, with or without diarrhea [15, 16]. The disease is usually self-
limiting within 24–48 h after onset. Occasionally it can be severe enough to request 
hospitalization, particularly when infants, elderly or debilitated people are concerned [15].  

The clinical manifestation of the illness, the incubation period, and the duration of illness 
among cases from this outbreak fit very well with the characteristics of a staphylococcal food 
poisoning. 

A food-borne outbreak needs for confirmation the same pathogen to be isolated from the 
food samples and from biological samples taken from the cases. Although in this outbreak we 
did not confirm the presence of the agent in the food we have the results of environmental 
investigations that showed the presence of staphylococcus isolates on a working table from the 
restaurant kitchen, as well as in the refrigerator where food items were kept. Also, two 
employees of the restaurant presented S. aureus on their hands. The enterotoxin D of S. aureus 
was detected in sample taken from the hands of an employee and from the specimen taken from 
the kitchen working table. The PFGE profiles of two S. aureus strains harbouring the gene 
encoding enterotoxin D were indistinguishable. These typing results suggest the hypothesis that 
food handler carrying the strain producing enterotoxin D could contaminate the working table 
and also the food during preparation of meals served at the party dinner.  

Food handlers carrying enterotoxin-producing S. aureus in their noses or on their hands are 
regarded as the main source of food contamination, via direct contact or through respiratory 
secretions [16]. In fact, S. aureus is a common commensal of the skin and mucosal membranes 
of humans, with estimates of 20–30% for persistent and 60% for intermittent colonization [17]. 
Because S. aureus does not compete well with indigenous microbiota in raw foods, 
contamination is mainly associated with improper handling of cooked or processed foods, 
followed by storage under conditions which allow growth of S. aureus and production of the 
enterotoxin(s).  As the epidemiological data were obtained from an observational study some 
limitations apply to our results. All data were collected by personal interviews and could not be 
verified. Some information bias is likely to have existed, particularly after interviewees learned 
through the media about legal proceedings and compensation claims. Selection bias is unlikely 
to have influenced our findings as the participation in the study was high (73%). As most guests 
ate the same foods stratification for possible confounding could not be performed for most food 
items. The environmental investigations support our epidemiological findings and revealed 
severe deficiencies in food handling practices in the restaurant kitchen. The mode of 
contamination remains unknown. Poor food handling practices may have allowed for one 
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infective food item to cross contaminate others, or contamination may have occurred by an 
asymptomatic, S. aureus culture positive food handler. 

 
6. Conclusions 

The univariable analysis could not point to a specific food item related to the onset of 
illness, but the clinical manifestation of the illness among cases, the incubation period, the 
duration of illness among cases and the laboratory results suggested as the most plausible 
hypothesis of this outbreak a staphylococcal food poisoning with S. aureus enterotoxins due to 
cross-contamination of working table with enterotoxins produced by S. aureus carried by the 
infected food handlers. This study highlights that molecular typing methods (PFGE) are useful in establishing genetic relatedness among isolates for hypothesis generation of a staphylococcal food poisoning outbreak, especially when the epidemiological analysis may not point to a specific food item related to the onset of illness. We recommended 
training the food handlers and other personnel in the hygienic preparation and serving of food 
and to exclude all asymptomatic/ symptomatic food handlers that tested positive for S. aureus 
from work until obtaining the favourable opinion of the occupational physician.  
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