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Breastfeeding advocates need to work to counter the systematic silence of the media on the subject of contaminated baby milks, and the dramatization and distortion of any evidence of residues in breastmilk. 

We face two main problems: media misinformation and misinterpretation, and public ignorance or misunderstanding of the natural process of breastfeeding.  The media depends on advertising revenue and many of the companies that advertise are chemical, pharmaceutical or breastmilk substitutes companies. In the USA alone, families spend 2 billion dollars per year on infant formula. There are thus strong financial pressures to suppress information about the risks of artificial feeding and to sensationalise the risks of breastfeeding , with an aim to increase market share for these companies by discouraging mothers from optimal breastfeeding practices. 

The general public has widespread misconceptions that breastfeeding is an excretory act: the breast is perceived as a reservoir that fills up and is emptied – along with any chemicals that may have accumulated between breastfeeds. This is completely wrong. Advocates need to explain instead that breastfeeding is a secretory and not an excretory process: breastmilk is secreted, as a special substance from a secret place.  Although breastmilk may contain residues of chemicals that accumulate in all human bodies over the years, breastfeeding, because of its favourable effect on neurological development, contributes to reducing the effects of these chemical residues that are passed to the unborn baby in the womb. 

In our work to counter these pressures, it is important to emphasise that breastmilk is a valuable natural resource that is renewable and sustainable. Breastfeeding is environmentally friendly, and does not need artificial processing, wasteful packaging, extra fuel, water and transport. When this natural resource is squandered, environmental damage increases, as does the high cost of importation of costly infant formula and baby milks, and of treatment of sickness in artificially fed babies. 

· Contamination and Artificial Feeding 

Artificial baby milks and baby feeding bottles contain a wider range of harmful contaminants than breastmilk, but in general these are different from the residues of compounds detected in breastmilk. Feeding bottles and nipples have been found to contain phthalates and bisphenol A; powdered milk can contain aluminium and heavy metals, GM ingredients, phytoestrogens as well as pathogenic bacteria such as Enterobacter sakazakii. It is therefore important to set media alerts about “toxic” breastmilk in context and - without going on a witch-hunt against artificial feeding products - to keep a sense of balance.

Powdered infant formula is not a commercially sterile product. Bacterial contamination of batches of formula is a recurrent problem and can cause diseases that may be fatal. Strains of bacteria are emerging that are resistant to anti-microbials (antibiotics) and are extremely tolerant of heat-treatment processes: these are the bacteria found in powdered infant formula. Among these are Salmonella species, but it is the bacterium Enterobacter sakazakii which is causing the most concern in the field of international public health. 

The Committees of the Codex Alimentarius Commission are the highest standard-setting authority in the field of food safety and hygiene. In view of the concerns expressed by Member States, Codex identified the presence of heat-resistant pathogens such as Enterobacter sakazakii in powdered infant formula as a "Known public health risk". Codex defines this as having "high impact in terms of severity for a wide range of consumers and for specific sensitive populations". Premature, low-birthweight or immuno-compromised babies are especially vulnerable, but healthy term infants have also been at risk. 

The Codex Committee on Food Hygiene (CCFH) therefore requested the USA and Canada first to prepare and then to revise a Risk Profile on Enterobacter sakazakii (ref. 1). This Risk Profile analysed the extent of the problem and questioned the adequacy of current Codex standards dating from 1979, especially for specific categories of newborns: "E. sakazakii is known to be present in a proportion of powdered infant formula, such formula has been epidemiologically linked with illness in neonates, and such illness may be life threatening. That alone is enough to seriously consider appropriate strategies to reduce this documented risk". 
The gravity of the problem is noted in the Risk Profile which states that when babies are fed powdered infant formula that is contaminated by bacteria such as Enterobacter sakazakii, they are at risk of  "a variety of severe and life-threatening conditions including meningitis, septicemia and necrotizing enterocolitis due to Enterobacter sakazakii. Reported case-fatality rates have varied considerably, with rates as high as 50% in some instances". The Risk Profile notes further that:  “While the overall frequency of E. sakazakii infections appears to be low, the consequences can be dire”, because "the organism appears to have a propensity to infect the central nervous system to cause meningitis, cysts or brain abscess. Subsequent developmental delay or hydrocephalus is a well-recognized sequela" (ref. 1).

Health care providers in Canada and the USA have already received an alert. In April, 2002, the US Food and Drug Administration issued a letter to all health care professionals warning of the high mortality rate due to invasive disease caused by Enterobacter sakazakii in tins of powdered baby milk. This letter quoted studies showing that in 141 powdered milk-based formulas tested in 35 countries, members of the Enterobacter family could be recovered from 20 (14%) of the samples. Enterobacter sakazakii was among the species most frequently isolated. 

In July, 2002, Health Canada issued a similar alert, the Health Professional Advisory, that repeated the warning that E. sakazakii is a rare but life-threatening cause of diseases with high case fatality rates of 40-80%. The Health Advisory noted that "Healthy infants may not always be immune to E. sakazakii infections". It emphasised the fact that " powdered infant formulas are not commercially sterile products ... they are not processed at high enough temperatures for sufficient time to achieve commercial sterility…. ". 

E. sakazakii was formerly named "Yellow-pigmented Enterobacter cloacae" and it has high thermal resistance. It is a heat-resistant strain which contaminates milk after pasteurisation, during the manufacturing process or during reconstitution of the powdered formula. The USA and Canada's Risk Profile cites the study by Nazarowec-White concluding that "E. sakazakii appears to be one of the most thermo-tolerant organisms", and suggesting that "The high thermal resistance of E. sakazakii in comparison with other members of the Enterobacteraceae can possibly explain their high prevalence in powdered and prepared formula milk". (ref 2). Lactation consultants should be aware of the implications of the vulnerability of newborns to infections caused by contaminated powdered infant formula. 

Both the Codex Alimentarius Commission and the World Health Assembly are taking this problem extremely seriously. In April, 2004, the Codex Committee on Food Hygiene appointed a working group to proceed with the revision of the International Code of Hygienic Practice for Foods for Infants and Children and the development of  microbiological criteria on E. sakazakii and other relevant microorganisms. The working group is led by Canada, and its members are Belgium, European Union, France, Germany, Italy, the Netherlands, Spain, Switzerland, the United Kingdom, the United States of America and Uruguay, with FAO/WHO, IBFAN and food industry associations. In May, 2004, member states of the world’s highest international policy-setting body in the field of public health, the World Health Assembly or WHA, discussed a draft resolution and decided to take the matter further at the next session of the WHO Executive Board and at the next WHA in May 2005. The draft resolution urges WHO Director General and Member States to respectively take appropriate action to inform healthcare providers, parents and care-givers that powdered infant formula may be contaminated intrinsically by pathogenic microorganisms; working groups of representatives from Member States will be convened for in-depth discussions. 

The Report of the Joint FAO/WHO Meeting on Enterobacter sakazakii and other microorganisms in powdered infant formula, held in Geneva from February 2-5 2004 is in preparation. The Call for Data and Executive Summary of this Meeting, with Key Findings and Recommendations are available on internet (ref. 3) and clearly show that infections caused by the contamination of in powdered infant formula by Enterobacter sakazakii can lead to fatal outcomes or cause long-lasting neurological damage. However, the question remains: has there been any media coverage of these significant scientific findings?
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· Chemical Residues in Breastmilk

In contrast, the media tend to sensationalise any report of chemical residues in breastmilk, with headlines such as “poison peril in breastmilk”, or “deadly toxins in mothers’ milk.” From an anthropological perspective, this type of coverage corresponds to ancient perceptions of women’s bodies as dangerous and “polluting” and to ancestral fears surrounding women’s bodily fluids. Menstrual blood is seen as a potent force for good and for evil, being perceived as either curative or destructive, depending on the context. Menstruation and childbirth are welcome proof of fertility and yet dangerously close to the forces of life and death; they are consequently both revered and feared. Menstruating women or women who have recently given birth are thus considered ritually unclean or impure in many societies, and only ceremonies of ritual cleansing allow them to reintegrate their community and to participate again in social activities. Breastmilk is a traditional symbol of purity, with healing powers said to neutralize even the poison of the spitting cobra. Yet this duality in society’s attitudes to women’s bodies means breastfeeding is on the knife-edge between pure and impure, clean and unclean. 

Every person alive today carries approximately 300 chemicals within his or her body, chemicals that did not exist prior to 1945.  This concentration of chemicals is called the “body burden”. Twelve of these chemicals are called the Persistent Organic Pollutants (POPs): these persistent compounds are especially long-lasting and cumulative. They do not break down easily, accumulating in the human body and retaining their harmful properties for many years. Breastmilk is an indicator of measures of these contaminants in our bodies; it is also a more convenient method of testing for the presence of chemical residues than other body fluids. WHO has called breastmilk “a surrogate measure for body burden” (WHO, 2002).

As concern about environmental contamination increases, campaigning groups and the media need a shock tactic to wake up the public and authorities to the urgency of cleaning up our environment. Their choice is breastmilk, this supposedly pure and life-giving substance, which has now become a dramatic symbol of the poisoning and even the deadly degradation of our environment. 

When governments draft and enact protective legislation, there will be increased campaigns for further ratification of treaties and adoption of national legislation:

· In the USA, “breastmilk has been selected as the environmental modality for monitoring chemicals in the general population”, that is as an indicator of substances accumulated in the human body. Two states in the US, California and Maine have begun to restrict the use of flame retardants (Dr. Ruth Lawrence, 2003)

· The European Union (EU) has already banned these flame retardants and is proceeding to adopt new legislation on chemicals, because the present EU legislation does not take account of the cumulative effect of chemicals, nor the increased susceptibility of babies and children.

· The Persistent Organic Pollutants (POPs) Treaty was signed in Stockholm in 2001 and entered into force on May 17, 2004, after 50 countries ratified it. 

Campaigning tactics bring the threat that, instead of focusing on the real sources of environmental contamination, the public and the media blame women’s breastmilk, not the polluters. Women show the symptoms of environmental pollution but they have now become the symbols of this pollution.  The risk is that these campaigns will put pressure on women to stop or curtail breastfeeding, instead of putting pressure on polluting industries to clean up their act.

· What chemical residues are found in breastmilk and what are the effects of these residues?
Chemicals are found in the food we eat, the cosmetics we use, in dry cleaning solvents as well as in our work environments.  Many of these chemicals accumulate in the fatty tissue of living organisms and their levels increase as they move up the food chain. They are lipophilic, that is  “they readily penetrate the cellular barriers between blood plasma and breast milk and concentrate in the fat globules” (Astrup-Jensen A. 1988). Breastmilk has a high fat content; it is readily expressed and collected and thus residues are detectable using techniques that may be less expensive than those used for other body fluids. These other methods of testing are mainly either invasive, involving biopsies of fatty tissue, or involve sampling blood that may be either harder to collect. Some methods are unexplored, for example using ear wax or teeth to measure  chemical residues, and blood and urine to measure the presence of heavy metals such lead. The collection of some substances, such as human sperm, appears to be taboo. 

However, even testing breastmilk is expensive and many recent studies are based on small sample size and are conducted in limited geographical areas. Furthermore, as Dr. J. Lakind has reported: “In general, human milk monitoring studies have not followed consistent guidelines” (Berlin C, Lakind J et al. 2003.). It is therefore noteworthy that in Europe, the European Commissioner of the Environment and members of the European Parliament  had their blood tested to measure their body burdens.

Exposure to any of these chemical compounds can be acute (after an industrial accident such as Seveso) or long-term and low level. Chemical testing is based on the idea that damage will occur after a certain level of exposure has been reached, and that below these limits, the levels will cause no harm. However, many of the chemicals that we use for personal care have a shorter half-life, meaning that they break down faster but, because they are used on a regular basis, they accumulate in breastmilk. It is therefore important to take into account the cumulative effects of small doses of combined chemicals, and in particular that the developing foetus is especially sensitive to low doses of residues in the womb, including in the amniotic fluid. 

Because breastmilk is more readily collected and easier to test for chemical residues than cord blood, residue levels in breastmilk are increasingly used to indicate the probable levels of chemicals that the baby was exposed to in the womb. “Breastmilk PCB and dioxin concentrations are an indirect measure of prenatal exposure” (Patandin et al., 1998). Yet the spotlight remains firmly turned on breastmilk and post-natal exposure, rather than on the womb and pre-natal exposure.

In our work it is thus important to bear in mind that while there is clear evidence of levels of chemical residues found in breastmilk, there is insufficient or conflicting evidence of the actual effects of these residues on the baby's neurological and psychomotor development. Whereas the effects of the transmission of residues to the unborn baby in the womb are well-documented, those of transmission via breastmilk are relatively unclear. This may be part of the problem - uncertainty fuels anxiety. However, the evidence base for the beneficial effects of breastmilk and breastfeeding is becoming stronger every week. It is our task to publicise these findings and make this information more widely available.

The table below summarises the main chemical compounds detected in breastmilk, and the accompanying notes provide summaries of research findings. 

4. Glossary of chemicals, including Persistent Organic Pollutants (POPs)

	Acronym
	Full name
	Found in
	Detected effects

	1. PBDEs
	Polybrominated diphenyl ethers


	FLAME RETARDANTS. Upholstery, electronics, foam and plastic products
	Researchers have confirmed little risk to children, but toxicity in rats, although rats were acutely exposed at a dose 78’000 times greater 

	2. PCBs 


	Polychlorinated biphenyls
	209 compounds produced by direct chlorinating of biphenyls and used in lubricants, paints, varnishes, woods, plastics etc.
	Some compounds have toxicological properties similar to dioxins

	3. PCDDs
	DIOXINS: tetrachlorodibenzo-p-dioxin
	219 different toxic compounds created as an unintended by-product of rubbish/incineration and industrial processes that use or burn chlorine
	Known causes of cancer in humans. WHO studies show decrease in levels in Europe.

	4. PCDFs


	FURANS: dibenzofurans 
	Another group of persistent pollutants that resist natural decay and break-down processes  
	Known causes of cancer in humans. Levels decreasing in Europe (WHO)

	5. TCDDs
	The 2,3,7,8 congeners are the most toxic dioxins of all: 7 dioxins and 10 furans
	Air (atmosphere), soil, water and sewage sludge contaminated by burning hazardous wastes. Accumulate in the food chain
	A myriad of documented effects: disrupt immune system, mimic hormone function, interrupt thyroid.

	6. DDT/DDE
	Dichloridiphenyl trichlorethane
	And its breakdown product DDE. Pesticides, anti-malarials
	Decreasing levels in breastmilk in some countries; negative effects only associated with very high exposures 

	7. Lindane/g-HCH
	99% made up of gamma isomer of hexachlorocyclohexane
	An organo-chlorine insecticide/pesticide used against head lice
	Carcinogenic, causes birth disorders, hormone disruptive effects on children, and both parents


The notes below correspond to the numbers in the table and add specific information about the detected presence of the chemicals listed in breastmilk and the possible effects on infants and young children. 


1. PBDEs: “Despite the increased evidence of contamination, the researchers noted that ‘breastfeeding remains the single most important choice that mothers can make for the health of their babies, offering innumerable benefits to mother and child’. Foetal exposure appears to be the biggest problem, and breastmilk, while a good indicator of foetal exposure, may actually help overcome some of the harmful effects”. (Findings of the Environmental Working Group Researchers, published in Environmental Health Perspectives, August 2003)

2. PCBS: “Although larger quantities of PCBs are transferred by breastfeeding than in utero, there were deficits only in association with transplacental exposure, suggesting that the developing foetal brain is particularly sensitive to these compounds” (Jacobson J. and S. 1996).

2+3. PCBS, PCDDs: “The EU Scientific Committee on Food (24.07.2001) endorses the conclusions of the WHO meetings on the health significance of contamination of human milk with dioxins and PCBs, namely that the current evidence does not justify altering recommendations on the promotion of, and support for, breastfeeding. Health experts recognise that breastfeeding provides many nutritional, immunologic and health benefits to the infant in the first months of life”…. “We report that prenatal exposure to “background” PCB concentrations is associated with poorer performance on cognitive tests in Dutch children at 42 months of age. No associations between lactational exposure to PCBs nor current PCB body burden and cognitive abilities at 42 months of age are found, suggesting that the developing foetal brain is particularly sensitive to these compounds…. Our results show that breastmilk PCB and dioxin concentrations, defined as an index of prenatal exposure, are not related to cognitive outcomes at 42 months of age”. (Patandin et al, J Pediatr 1999; 134: 33-41)

2+3+4. PCBS, PCDDs and PCDFs: “The extent of foetal exposure is determined by the life-time body burdens accumulated by the mother prior to conception. Current regulatory efforts should focus more on identification and control of sources of environmental input rather than recommendations concerning breastfeeding”. (Feeley M. and Brouwer A. 2000)

5. TCDDs: Dioxin is the toxic contaminant of Agent Orange and one of the most toxic substances known to humankind. A list of its effects with references is found on the website of the Center for Environment, Health and Justice and includes: decreased fertility; miscarriage, lowered testosterone levels; decreased sperm counts; decreased testis size; birth defects; altered behaviour incl. hyperactivity; adverse effects on immune system; neurological disorders and learning disabilities.  The IBFAN Guideline Statement on Breastfeeding and Dioxins (December 2000) was reviewed by WHO and addresses these issues. 

6. DDT/DDE: Dr. J. Lakind confirms that DDT is only associated with a decrease in length of lactation at exposures of DDT compounds at above 4000 parts per billion. (Lakind J. personal communication, 2004).

7. Lindane is an insecticide and affects the reproductive system of both sexes. Along with the other organochlorine pesticides aldrin and dieldrin, it is one of the “Dirty Dozen”, the twelve Persistent Organic Pollutants banned by the Stockholm POPs Treaty in 2001.

· What about fathers? 
It would seem that the subject of the sensitivity of the male reproductive system to environmental contaminants constitutes the ultimate taboo. The term “male-mediated developmental toxicity” refers to the role of fathers in the transmission of toxic chemical residues at key stages in a baby’s life cycle, even before conception, and the consequences for their baby’s future development.  For example, recent studies on the relationship between exposure to phthalates and DNA damage in human sperm highlight the role of fathers before and at conception. Changes in the quality and quantity of sperm present a risk factor in the incidence of birth defects and developmental delay.

Phtalates and Bisphenol A are found in plastic feeding bottles and leach from PVC products. They are endocrine disruptors that mimic the body’s hormone system, which in turn regulates the reproductive and immune systems, in both men and women. These and other harmful chemicals in the environment can therefore affect future fathers, because the “gender bender” chemicals negatively influence the hormone system and male reproductive health and fertility. There is thus an urgent need to measure levels of these residues in both parents, to involve fathers and to emphasise the shared responsibility of both parents. We have to bear in mind that any increase in artificial feeding will result in greater contamination of the environment, and we need to involve future fathers in our campaigns. 

Conclusion

WHO concludes that: “in cases where there is a high degree of pollution from chemical sources occurring simultaneously in a bacterially contaminated environment, the choice is not simply between polluted breast milk and risk-free substitutes” (WHO 2002).  There is now conclusive proof of intrinsic contamination of powdered infant formula: it is the manufacturing process itself which can cause the presence of pathogens in the tin or container. To counter this growing evidence, the manufacturers use the old argument of extrinsic contamination: dirty hands or unhygienic practices lead to contamination from external sources. Just as in previous years mothers were blamed for using dirty water or for not cleaning the feeding bottles correctly, so nowadays the responsibility for infant morbidity and mortality is shifted away from the manufacturers to health professionals, consumers and care givers – and all these categories are still predominantly female.
Despite these findings, infant formula has been and still is portrayed as ultra-modern and hi-tech - even the name smacks of modern science. In contrast, years of promotion of artificial baby milks, especially in African countries and India, have given the impression that breastfeeding is old-fashioned, even primitive. Breastfeeding is for poor rural women who know no better; from there it is but a short step to imply that it is a messy, dirty practice. As we have seen, this harks back to centuries of depiction of women as impure or unclean. 
  

Therefore the decision whether or not to breastfeed in a contaminated world is not a question, as WHO has stated, of "informed choice is based on assessing the known and unknown risks of artificial feeding versus the unknown, but potential risks of chemical contamination of breastmilk" (WHO 2002). Many other social and cultural factors influence this decision, and what should be an informed choice is subject to strong pressures that emanate from irrational fears buried deep in the human psyche.
 

Despite this problem of waking sleeping dragons, it is critically important to test breastmilk, not least because the powerful symbol of "contaminated breastmilk" can incite the authorities to take measures to stop these pollutants at their source. Falling levels of residues of dioxins, PCBs and organo-chlorine pesticides in Scandinavia and Europe show that this campaigning tactic can work. It is also vital that women are aware of what chemicals end up in their bodies: we need to know what we put on and into our bodies, so that we ourselves can avoid certain cosmetic products, shun layers of chemically treated packaging, and choose not to eat certain foods such as fatty fish and meat. 

 

However, in view of the sensitivities of focusing on breastmilk we need to take every precaution in communicating these risks. We have to choose the language we use with great caution and carefully select every word. We need to point out that the most critical windows of exposure occur while the baby is in the womb rather than during breastfeeding. We need to be aware that European campaigners are increasingly using blood as an indicator, rather than breastmilk, because our best efforts may backfire and cause women to curtail or avoid breastfeeding. As ILCA’s Position Paper states: “Unfortunately, it is possible that concerns expressed by environmental groups may be sensationalised or misinterpreted by the media and cause undue concern among breastfeeding mothers. Lactation professionals must be prepared to respond to questions regarding this issue”. 
Further Reading

The ILCA Position Paper: Breastfeeding, Breast Milk, and Environmental Contaminants Statement by the International Lactation Consultants Association, October 2001, contains full references, as does the joint FAQ sheet:  
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· The Mini-Monograph on Chemical Contaminants in Breast Milk, ed. PJ Landrigan, contains key articles. Environmental health Perspectives Vol. 110, Number 6, June 2002

· Feeley M and Brouwer A. Health risks to infants from exposure to PCBs, PCDDs and PCDFs. Food Additives and Contaminants, 2000; 17(4): 325-333. This is a survey of all studies, both pre-natal and post-natal.

· Ribas-Fito, N, Cardo E, Sala M et al. Breastfeeding, Exposure to Organochlorine Compounds, and Neurodevelopment in Infants. Pediatrics 5 May 2003; 111: 580-585

· Schecter A et al. Polybrominated diphenyl ethers in U.S. mothers’ milk. Environmental Health Perspectives 2003, available at http://doi.org/
· WHO/IPCS Geneva. GEMS/Food International Dietary Survey: Infant Exposure to Certain Organochlorine Contaminants from Breast Milk – A Risk Assessment. WHO Food Safety Unit, 1998.4. 
· WHO/IPCS Geneva. Executive Summary: Consultation on assessment of the health risk of dioxins: re-evaluation of the Tolerable Daily Intake (TDI). Food Additives and Contaminants, 2000; 17(4): 223-240.  
Further references and list of websites are available from the presenter, as are the references and more information concerning male-mediated developmental toxicity. 
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