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21 (75%) symptomatic HCWs reported being absent 
from work for a median of 2 days (range: 1-4 days) while 
seven (25.0%) continued to work and having direct con-
tact with hospitalized patients despite being symptomat-
ic. Only, 11.1% of patients reported that they had been 
transferred to a different room (isolated/ cohorted) after 
developing symptoms.

Microbiological testing
One stool specimen from a hospitalized patient with 

gastroenteritis was collected and sent for testing. The 
specimen was tested positive for norovirus by real-time  
PCR; further typing was not carried out. 

Discussion
A nosocomial viral gastroenteritis outbreak in one of 

the largest Greek hospitals was notified in January 2012. 
The duration of the outbreak was 22 days, shorter than 

the estimated mean of 32.5 days (range: 8-120) reported 
in a recent systematic review on norovirus nosocomial 
outbreaks10. Attack rates among patients and HCWs were 
similar with those reported by others15,16. However, we 
believe that not all cases were identified in the absence of 
a recording system, and that early cases may have been 
missed. Identification of hospitalized cases was challeng-
ing because of  the disperse distribution of buildings, the 
high frequency of incontinence among patients or other 
causes of gastrointestinal symptoms, such as antibiotic-
associated diarrhoea or vomiting due to an underlying 
condition14. This may explain why the chain of transmis-
sion between wards could not be accurately documented 
and identification of the index case was not possible. 

The results of the outbreak investigation indicated 
person-to-person and airborne transmission which is the 
most frequently recognized pattern in nosocomial viral 
gastroenteritis outbreaks1,5,10. Aerosolized vomit can re-
sult in widespread environmental contamination and may 
be inhaled and swallowed8-10,17,18. It has been estimated 

that a single incident of vomiting may generate 300,000-
3,000,000 infectious doses, in case of norovirus19. In 
this outbreak, the index case was probably a patient or a 
HCW infected in the community, as norovirus circulation 
the same period was high2,20. 

Results of the analytical studies showed that control 
measures were not fully implemented. However, the 
number of new cases gradually decreased and complete 
closing of wards was not required. To our knowledge, 
this was the first time that an analytical epidemiologi-
cal study was conducted for a gastroenteritis nosocomial 
outbreak in Greece, even though this is not the first one 
recognized21. 

Early identification of the outbreak was impaired by 
the complex architecture of the hospital and the lack of 
a standard recording system. The delay in the identifica-
tion of the outbreak could partly explain the failure in the 
verification of the aetiological agent. Insufficient labora-
tory investigation constitutes a limitation in the current 
study.  Delayed reporting of such outbreaks appears to 
be common according to the literature22. Specific recom-
mendations were given for the establishment of an inter-
nal syndromic surveillance system that will allow early 
identification of nosocomial cases based on symptoms 
(syndromic surveillance) and implementation of control 
measures. HCWs should be trained to suspect an out-
break of viral gastroenteritis when two or more patients 
and/or staff develop a new onset of vomiting and diar-
rhoea within one to two days. 

In conclusion, an appropriately designed protocol 
regarding the prompt detection and management of no-
socomial gastroenteritis outbreaks, prompt implementa-
tion of infection control measures and epidemiological 
and laboratory investigation is needed in order early con-
tainment to be ensured. Capacity for virological testing 
should be increased at the hospital level, and a reference 
laboratory could take on further typing of viruses.

Cases Controls
OR† 95% CI† p-value

n / N* (%) n / N* (%)

Male gender 19/28 (67.9%) 19/30 (63.3%) 1.22 0.41-3.62 0.364
Visiting other wards 12/28 (42.9%) 14/30 (46.7%) 0.86 0.30-2.42 0.389

Escorting patients to other wards 4/28 (14.3%) 5/30 (16.7%) 0.83 0.20-3.48 0.408
Direct contact  with cases
(before the onset of symptoms) 

15/28 (53.6%) 8/29 (27.6%) 3.03 1.01-9.12 0.014

Contact with vomitus or diarrhoea 3/28 (10.7%) 1/29 (3.4%) 3.36 0.33-34.4 0.172
Direct contact with patients’  
inanimate environment  

11/23  (47.8%) 9/28 (32.1%) 1.94 0.62-6.05 0.122

*N: number of participants for which an answer was available, †OR: odds ratio, CI: confidence interval.

Table 2:  Results of univariate analysis, health care workers and controls, Hospital X, Greece, January-February 2012.




