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Imported food risk advice

Hepatitis C virus in human milk and human milk products

Context of this risk advice

e 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.

e 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.

e 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

Hepatitis C virus (HCV) belongs to the Flaviviridae family of viruses. It is a roughly spherical, enveloped virus with a
RNA genome (Lindenbach et al. 2013; Ray and Thomas 2010). HCV is sensitive to heat, ultraviolet light irradiation,
aldehydes, alcohols and detergents (Pfaender et al. 2015; Song et al. 2010). Like all viruses, HCV can multiply in living
host cells but cannot replicate in food (Codex 2012). HCV can cause potentially life threatening illness with chronic
sequelae.

Transmission

HCV is a bloodborne virus and can be transmitted parenterally® or via mother-to-infant transmission (predominantly
in utero or during delivery). The rate of mother-to-infant transmission of HCV is 5-12%. HCV can also be transmitted
sexually, although this is infrequent (Le Campion et al. 2012; Pfaender et al. 2013; Ruiz-Extremera et al. 2000). It is
unclear if HCV can be transmitted through human milk (Lawrence and Lawrence 2001; Ruiz-Extremera et al. 2000). A
systematic review found no association between breastfeeding by HCV seropositive mothers and the risk of HCV
transmission to infants (Cottrell et al. 2013). However, transmission of HCV from symptomatic mothers with a high
HCV viremia to HCV-RNA negative infants has been documented, potentially occurring via breastfeeding (Kumar and
Shahul 1998). Also, mothers with cracked or bleeding nipples could increase the risk of transmission to infants
(Peters et al. 2016).

Limited studies have shown a range in prevalence of HCV in human milk (0-100%) (Mast 2004), demonstrating a high
degree of uncertainty around the overall prevalence of HCV in human milk. HCV RNA has been detected in 100% of
colostrum samples from asymptomatic HCV seropositive mothers (n=60) (Kumar and Shahul 1998). Conversely,
however, no HCV RNA has been detected from colostrum samples from HCV seropositive viremic mothers (n=28)
(Spencer et al. 1997). HCV seroprevalence in pregnant women and potential human milk donors ranges from <1% in
non-endemic countries to >15% in endemic countries (Cohen et al. 2010; Roberts and Yeung 2002; Shebl et al. 2009).

Disease severity

HCV is a severe hazard as it causes potentially life threatening illness with chronic sequelae. Approximately 80% of
individuals infected with HCV as a child develop a chronic HCV infection. Most children are asymptomatic, although
some cases develop hepatomegaly? (EPHN 2005; Squires and Balistreri 2017). The sequelae of chronic HCV infection
includes liver damage, liver failure and liver cancer and can be fatal. Individuals with HCV infection have 10-20%
probability of developing cirrhosis® over 20-30 years. Once cirrhosis develops, HCV seropositive individuals have a

1 Route does not involve the gastrointestinal tract, e.g. intravenous
2 Enlargement of the liver

3 Scarring of the liver
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3-6% probability of developing liver failure and a 1-5% probability of developing hepatocellular carcinoma* each year
(CDC 2015; Reddy et al. 2012).

Infectivity

The infective dose of HCV in human milk is not known as the role of human milk in transmission is unclear. Perinatal
transmission is associated with higher viral loads. Very large doses (>10° RNA copies/ml in the blood of the mother)
were associated with transfer of HCV to infants (Okamoto et al. 2000; Yeung et al. 2014). Also, the viral load in
human milk is significantly lower than in blood (Kumar and Shahul 1998; Lin et al. 1995).

Risk mitigation

Controls are needed to minimise contamination of human milk with HCV. Pasteurisation of the milk is a primary
control, however donor screening to exclude HCV seropositive individuals can reduce the viral load in the donor milk
to be pasteurised. A study by Song et al. (2010) demonstrated that heating cell cultured-derived HCV

(2.5 x 10* focus-forming units/ml) in culture medium at 60°C for 8 min inactivated the virus. Holder pasteurisation
(62.5°C for 30 min) is the method of choice to eliminate contamination of banked human milk. International human
milk banks, including those in Australia, routinely perform Holder pasteurisation on human milk and serologically
screen donors for HCV 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 prevalence of HCV in human milk, the transmissibility of HCV through human milk
and the viral load required for this potential method of transmission. If assumed to be the same as perinatal
transmission via blood, then infectivity would be considered to be very low.

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 HCV can be present in human milk. Large doses are required for infection to occur, with
higher viral loads associated with perinatal transmission. There is a medium likelihood of exposure as although there
is @ moderate incidence of HCV amongst potential donors and HCV can be shed by donors, the role of human milk in
HCV transmission is unclear. Also, cracked or bleeding nipples could permit bloodborne virus transfer. HCV causes
severe disease and can be fatal. HCV 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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