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Rapid communications
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Public Health England was notified of Legionnaires’ 
disease in a neonate following a home birth in a heated 
birthing pool filled from the domestic hot water supply 
two weeks earlier. We describe the incident, sampling 
results, and public health actions. It is recommended 
that heated birthing pools should not be used for 
home births. Neonates developing pneumonia within 
14 days of labour or birth in any birthing pool should 
be tested for Legionnaires’ disease. 

In early June 2014, Public Health England (PHE) were 
notified that Legionella pneumophila was identified 
in bronchoalveolar lavage specimens from a neo-
nate requiring extracorporeal membrane oxygenation 
(ECMO). The neonate was born at home in a heated 
birthing pool which had been filled approximately two 
weeks before birth. The baby became unwell on Day 3 
and was admitted to hospital on Day 5, requiring imme-
diate respiratory support followed by ECMO on Day 6, 
at which time the bronchoalveolar lavage sample was 
taken. The result was later confirmed as L. pneumoph-
ila serogroup1 ST 48.

Background
Legionnaires’ disease is a severe pneumonia usually 
caused by inhaling water droplets containing Legionella 
bacteria. It is very rare in children. During 2012, only 
0.5% of all reported European cases of Legionnaires’ 
disease were in persons under the age 19 years [1]. 
However, several instances of infection among neo-
nates are documented, usually in association with 
hospital water systems or respiratory equipment [2-4]. 
We are aware of three published instances of neonatal 
Legionnaires’ disease associated with birthing pools 
[5-7]. Two cases were related to birthing pools in hos-
pitals in 1999 and 2002 [5,6]. The third case occurred 
following a home birth in a domestic spa pool in 1999, 
and was fatal [7].

In the United Kingdom (UK), there are companies who 
hire birthing pools for domestic use. The majority of 
these are filled at the time of onset of labour and then 

emptied. However, some products incorporate a heat-
ing and recirculation system, and may be filled and 
operated for up to two weeks before to birth.

Public health actions

Initial public health response
A multi-agency incident control team was convened 
to investigate the incident and institute control meas-
ures. The supplier who had hired out the pool was 
contacted and voluntarily recalled all heated pools 
that were currently out for hire. A national alert was 
sent out to National Health Service (NHS) staff by NHS 
England, advising that this type of pool should not be 
used in the home setting and raising awareness with 
neonatologists and microbiologists. PHE issued an 
internal briefing and initially identified 10 other sup-
pliers in England. The local regulating authorities in 
which these suppliers were based were contacted and 
advised that local suppliers should recall heated pools 
that were in use.

Environmental investigations
The birthing pool used by the case had been drained 
but not returned to the supplier and so it was possi-
ble to obtain swabs and some water samples. Samples 
were also taken from the domestic water system in 
the house where the neonate was born and from other 
birthing pools which had been returned to the supplier 
and cleaned ready for hiring out.

Using polymerase chain reaction (PCR), three swabs 
from the birthing pool used by the case were found 
to be positive for Legionella spp and L. pneumophila. 
Further analysis was undertaken at the Respiratory and 
Vaccine Preventable Bacteria Reference Unit at PHE 
Colindale, and L. pneumophila serogroup 1 ST48 was 
confirmed.

Samples from the domestic hot water system and from 
other birthing pools held by the supplier were negative 
for L. pneumophila in both PCR and culture. The results 



2 www.eurosurveillance.org

of the environmental and clinical samples support the 
hypothesis that the baby acquired the infection from 
the water in the heated birthing pool.

Further public health response
Six companies were finally identified in England that 
together hired out around 60 birthing pools incorporat-
ing a heater and recirculation pump. Three other com-
panies acted as agents or intermediaries, and two had 
ceased trading. The heated birthing pools were either 
adapted spa pools or custom-made from spa pool com-
ponents. The recommended disinfection and main-
tenance routines differed between the suppliers and 
there was no specific advice in relation to Legionella 
control provided to customers by suppliers.

A risk assessment was undertaken by national experts 
in Legionnaires’ disease and the control of Legionella 
in water systems as follows:

•	 Neonates can be at particular risk of very severe ill-
ness if they develop lung infections.

•	 Due to the potential for microbial growth it is not 
considered good practice to recirculate heated 
water for prolonged periods of time, i.e. more 
than a week [8], even with filtration and chemical 
disinfection.

•	 The temperature at which the water in the birth-
ing pool is maintained is within the optimal range 
for the growth of Legionella and other pathogenic 
organisms.

•	 Chemical regimes to disinfect water that require 
manual biocide dosing are dependent on good user 
compliance, making this approach at risk control 
unsuitable for use in the domestic setting.

•	 The skin and mucous membranes of neonates can 
be particularly sensitive to chemical exposure. It is 
not clear whether the recommended dosing levels 
would achieve effective control of Legionella while 
at the same time avoiding exposure risks to the 
neonate.

•	 The information available to those hiring the pools 
recommends use of the filled pools by family mem-
bers before use at the time of labour. This will 
increase the overall organic and bacterial load and 
reduce effectiveness of the chemical regime.

•	 The birthing pools from the suppliers which have 
been reviewed to date contain pipework and con-
sequently may harbour biofilm. This could be dif-
ficult to remove during cleaning and could be the 
source of Legionella during any subsequent use.

•	 Legionella may be present in up to 10–20% of house-
hold water supplies, which constitutes a potential 
contamination source when the birthing pools are 
filled from a domestic source.

•	 Although aspiration of fluid by babies at birth is 
an uncommon event, the likelihood of acquir-
ing Legionnaires’ disease, should this happen, is 
increased.

Discussion and conclusions
It is likely that a combination of recirculation of heated 
water and a disinfection regime that was inadequate 
resulted in growth of Legionella in the birthing pool 
over the two week period. During birth, the baby was 
probably exposed to Legionella, possibly via aspiration 
of water. Although there is previous evidence of trans-
mission of Legionella to neonates via birthing pools at 
home [7], this is the first reported case within Europe 
and the first for 10 years. No national or international 
standard or guidance for the safe use of heated birth-
ing pools in the home appears to have been developed, 
and birthing pools are not specifically covered in wider 
guidance on the safe operation of spa pools [8].

Until the manufacturers and suppliers are able to pro-
vide evidence of a system that is safe to use, PHE rec-
ommends that heated birthing pools (incorporating 
a recirculation pump and heater), filled in advance of 
labour, should not be used for labour or birth in the 
home setting. This recommendation does not apply to 
hospital birthing pools or to pools in the home that are 
filled immediately prior to birth.

As with adults, prompt identification and treatment 
with antibiotics effective against Legionella reduces 
morbidity and mortality [9]. However, the relative rarity 
of Legionnaires’ disease among children and neonates 
may result in reduced suspicion amongst clinicians, 
and a delay in recognition and treatment. We recom-
mend that all neonates who develop a severe respira-
tory infection in the 14 days following labour or birth in 
any birthing pool are screened for Legionella. 

Note added in proof: 
On 17 July 2014, results were obtained from samples from 
another five heated birthing pools, taken by local authorities 
following the PHE advice. Three pools tested positive by PCR 
for Legionella species. In two of them (and in the index pool), 
other organisms including Stenotrophomonas maltophilia, 
Pseudomonas aeruginosa, Elizabethkingia meningoseptica, 
Enterobacter sp. and Cupriavidus sp. were cultured and iden-
tified by MALDI-TOF mass spectrometry.

This reinforces serious concerns about the safety of heated 
birthing pools (incorporating a recirculation pump and heat-
er), filled in advance of labour and used in the home setting. 
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