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Imported food risk advice 

Cytomegalovirus in human milk and human milk products 
 

Context of this risk advice  

 Human milk means expressed milk collected from lactating women to be fed to infants that are not the 
biological infants of the women supplying the milk. 

 Human milk products means products derived from human milk that have been specially formulated to meet 
the specific nutritional needs of infants such as fortifiers and formula. 

 The level of risk for this hazard in human milk and human milk products was determined assuming that the 
most vulnerable category of infants (preterm infants in hospital neonatal intensive care units) would be 
receiving the products. 

 
Nature of the hazard 
Human cytomegalovirus (CMV) belongs to the Herpesviridae family of viruses. It is an enveloped virus with a DNA 
genome and icosahedral capsid (Mocarski et al. 2013; Pellett and Roizman 2013). CMV is sensitive to heat and is 
inactivated by pasteurisation (Hamprecht et al. 2004). Like all viruses, CMV can multiply in living host cells but 
cannot replicate in food (Codex 2012). In preterm infants CMV can infect many organs, causing incapacitating and 
potentially life threatening illness. 
 
Transmission 
CMV can be transmitted sexually, via mother-to-infant transmission (predominantly in utero or through human milk) 
or through contact with infected body fluids (Meier et al. 2005; Mocarski et al. 2013; Stowell et al. 2014). CMV can 
be transmitted through human milk to infants; a systematic review identified the transmission rate of CMV to 
preterm infants through human milk ranged from 5.6-58.6% (Kurath et al. 2010). Studies have demonstrated that 
infants that did not acquire CMV congenitally (negative for CMV at birth) acquired CMV infection postnatally after 
receiving CMV positive human milk (Capretti et al. 2009; Hayashi et al. 2011; Narvaez-Arzate et al. 2013).  

CMV has been detected in human milk. A systematic review found that 52-97% of mothers analysed in the studies 
assessed were CMV-seropositive, with 66-96% of these seropositive mothers shedding CMV in their milk (Kurath et 
al. 2010). CMV infection is never completely cleared and remains latent for the life of the host (Mocarski et al. 2013). 
CMV can be reactivated in latently infected mothers and shed in their milk (Meier et al. 2005; Schleiss 2006). 
 
Disease severity 
In most cases CMV infection in full-term infants is asymptomatic. However, in postnatally infected premature 
neonates CMV is a serious hazard as it can cause incapacitating and potentially life threatening illness. Limited 
studies suggest that although at two years of age there appeared to be no neurodevelopmental effects, later in life 
there may be longer term cognitive consequences of postnatally acquired CMV infection in preterm infants 
(Hamprecht and Goelz 2017; Jim et al. 2015; Okulu et al. 2012). In preterm infants CMV infection can be 
asymptomatic, with a systematic review showing symptomatic disease developed in 0-83% of CMV infected preterm 
infants (Kurath et al. 2010). Symptoms of disease can include pneumonia, sepsis-like symptoms and multiple organ 
involvement, neutropenia1, thrombocytopenia2, cholestasis3 and hepatitis with hepatosplenomegaly4. In rare cases 
the infection can be fatal (Jim et al. 2015; Lombardi et al. 2012; Lopes et al. 2016). 
 

                                                
1 An abnormally low count of neutrophils which leads to increased susceptibility to infection 
2 Low blood platelet count that can lead to bleeding problems 
3 Reduced bile flow from the liver 
4 Enlargement of the liver and spleen 
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Infectivity 
CMV is moderately infectious, with transmission more common in human milk with higher viral loads. Viral shedding 
in human milk peaks around 4-8 weeks after birth and then declines during weeks 9-12. There is uncertainty around 
the viral load required to cause infection, with some reported cases of infection occurring at a peak viral load of 
1500 DNA copies/ml of human milk, whereas other infants receiving a similar viral load did not become infected 
(Hamprecht et al. 2008; van der Strate et al. 2001; Wakabayashi et al. 2012). A study by van der Strate et al. (2001) 
has reported viral loads of over 7000 DNA copies/ml were required for transmission of CMV. Another study states 
that the majority of non-transmitters have a viral load of 1000-20,000 DNA copies/ml, and report a viral load of over 
65,000 DNA copies/ml in human milk associated with transmission (Hamprecht et al. 2008). 
 
Risk mitigation 
Controls are needed to minimise contamination of human milk with CMV, including pasteurisation of the milk. An 
early study by Friis and Andersen (1982) showed that low temperature pasteurisation (63ºC) for 8 minutes killed all 
viable CMV in human milk. Holder pasteurisation (62.5ºC, 30 min) has been demonstrated to completely eliminate 
CMV infectivity and CMV-RNA in artificially inoculated human milk (Hamprecht et al. 2004). International human 
milk banks, including those in Australia, routinely perform Holder pasteurisation on human milk to ensure the 
microbiological safety of donor human milk (Bharadva et al. 2014; Hartmann et al. 2007; HMBANA 2015; UKAMB 
2003). 
 
Evaluation of uncertainty 
There is uncertainty around the infectivity of CMV in human milk, with the viral load required for transmission of 
infection varying. There is also uncertainty around potential sequelae of CMV infection when acquired as a preterm 
infant.  

Pooling of human milk from multiple donors is common practice amongst many human milk banks and would dilute 
the viral load from a single donor, however some milk banks only pool milk from individual donors (Haiden and 
Ziegler 2016). The Australian Red Cross milk bank pasteurises human milk in single donor batches (Australian Red 
Cross 2018).  
 
Risk characterisation 
There is evidence that CMV can be present in human milk and can be transmitted to infants via human milk. CMV is 
moderately infectious, with higher viral loads in the human milk associated with transmission. There is a very high 
likelihood of exposure due to the high incidence of mothers that are CMV seropositive and the high proportion of 
these CMV seropositive mothers that shed the virus in their milk. In preterm infants CMV causes serious disease. 
CMV in imported human milk and human milk products presents a potential medium or high risk to public health 
and safety. 
 

This risk advice was compiled in: August 2018, updated October 2019 
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