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Contamination of sinks and emission of nosocomial gramnegative pathogens in a NICU - 
outing of a reservoir as risk factor for nosocomial colonization and infection. 
 
Background: Colonization with nosocomial pathogens like Klebsiella pneumoniae, 
Enterobacter cloacae and E.coli in neonatologic intensive care units (NICU) is common and 
can lead to severe neonatal infections and outbreaks. Hands of personnel posses the most 
important role in the transmission of the pathogens but even strict and consequent hygienic 
measures are often only effective over a limited period of time and new colonization 
reappears after cessation. For this reason hidden reservoirs have to be discussed at each 
outbreak or single nosocomial infection caused by nosocomial pathogens. Sinks could be such 
a reservoir since they have been shown to generate large quantities of aerosols contaminated 
with Pseudomonas aeruginosa and Burkholderia cepacia that contaminated the hands of 
personnel in the wards (Döring et al 1991). To prove this effect for further gram-negative 
clinical relevant bacteria we measured the bacterial content in the fluids of the siphons of 
wash basins and in the corresponding emissions over the sinks as well as the corresponding 
colonisation of neonates. Furthermore the efficacy of continuous thermo disinfection of the 
siphon was evaluated.  
Method: The bacterial aerosol was measured 10 cm above the sinks during tap water running 
over 1 min and compared with results without running tap water. The study was performed in 
the following departments: internal, surgical and NICU, general and visceral surgery, 
oncology, and transplantation unit. 
Results und Conclusions: Between 35 and 94 % of the lavatory sink drains harbor 105 to 
1010 cfu/ml of bacteria, thereof about 103 to 106 cfu/ml proved to be gramnegative rods. After 
complete substitution of the contaminated sink water by steril water the recolonisation is 
finished within 1 h. During the tap water running aerosols containing bacteria from the sink 
fluid were emitted into the surrounding area. The higher was the microbial burden of the 
siphon fluid, the more bacteria were emitted into the air (at 106 cfu/ml in the sink fluid up to 
439 cfu/1000 l air). Accordingly sink drains function as open bacterial reservoir. Continuous 
thermo-disinfection in combination with low frequent vibration of the siphon prevented 
biofilm formation and eliminated siphons as bacterial reservoir. 
In a further study in a NICU we found a 100% contamination of the sink fluids of 15 wash 
basins with gram-negative rods followed by emission of contaminated aerosols with partially 
the same and in other cases different but also relevant gram-negative pathogens: in 12% at 
rest and 22% during water running. In sinks resp. emissions we cultured the following 
nosocomial gram-negative pathogens: Pseudomonas aeruginosa, E.coli , Enterobacter cloacae, 
Klebsiella spp , Citrobacter spp., Pantoea spp., and Acinetobacter spp.. The mean 
concentration of relevant gram-negative rods in the sinks was 1000 CFU/ ml and the mean of 
the corresponding emission flora 8 cfu/ 1000L of air. From the emitted pathogens mainly 
enterobacter cloacae and klebsiella spp. were also found as colonisation flora of neonates. We 
conclude sinks and corresponding emissions play a relevant role in the context of nosocomial 
spread of gram-negative rods not only for Pseudomonas aeruginosa. For prevention of 
aerogenic spread of nosocomial pathogens by sinks the continuous thermo disinfection 
combined with ultrasonic (Biorec®) is an effective technique.  
 
 


