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Aim with PMTCT

• Reduction or elimination of HIV 
transmission from mother to child 

• Reduction in mortality and morbidity 
among HIV-positive mothers and HIV-
exposed and HIV-infected children

How does HIV transmit to children?

New HIV-infections among children

UNAIDS 2010

How are children transmitted

• Mother-to-child

– During pregnancy (In utero) 

– During delivery (intrapartum)

– After birth through breastfeeding (postpartum)

• Some very few acquire it through needle stick 
injuries etc

Van de Perre P, Simonon A et al, Postnatal transmission of human immunodeficiency virus type 1 from 
mother to infant. A prospective cohort study in Kigali, Rwanda. N Engl J Med. 1991 Aug 29;325(9):593-8. 

Infective and anti-infective properties of breastmilk from HIV-1-infected women. Lancet. 1993 Apr 
10;341(8850):914-8. 

ABC of AIDS: BMC publishing group 2001
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What is the consequence of HIV in 
children?

• Very high mortality and morbidity
– High burden if they survive into adult life

• Risk of contributing to epidemic if surviving

• High treatment costs (for a very long
duration)

Brainstorming

• Which factors increase HIV-transmission?

Infectivity of milk

MATERNAL FACTORS-MILK
• Viral load (cell-free and cell-ssociated)
• Viral strain

• Protective factors:
– HIV antibodies
– Lipds
– Lactoferrin
– Lysozymes
– Cytotoxic cells

MATERNAL HEALTH: 
• Maternal immunosuppression (low CD4)
• Vitamin A deficiency
• Breast problems increasing white blood cells and number of virus particles in the milk:

– Cracked or bleeding nipples
– Mastitis (clinical/ sub-clinical) or breast abscesses
– Trush

Ref. Lehman DA, Farquhar C. Biological mechanisms of vertical human immunodeficiency virus (HIV-1) 
transmission. Rev Med Virol. 2007 Nov-Dec;17(6):381-403.

Infectivity of milk

INFANT FACTORS
• Oral: (rupture of mucous membranes)

– Stomatitis
– Ulcerations
– Thrush
– Pharyngitis

• GI:
– Oesophagitis
– Gastroenteritits

• Receiving solid or semi-solid food in addition to breast milk (mixed
feeding)

• Low-birth weight
• Poor nutritional status

• Protective factors
– Antiretroviral prophylaxis
– Protective antibodies or cytotoxic CD8 cells

Ref. Lehman DA, Farquhar C. Biological mechanisms of vertical human immunodeficiency virus (HIV-1) 
transmission. Rev Med Virol. 2007 Nov-Dec;17(6):381-403

Infectivity of the HIV patient
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Preventing infections

• Preventing maternal transmission will
prevent children from being infected

Diagnosing HIV in children

• How can HIV be diagnosed in children?

• When can it be diagnosed?

HIV testing

• Direct demonstration of virus

– PCR 

– Viral culture

• Indirect tests (antibody tests)

– All rapid tests 

– ELISA tests

– Confirmatory Western Blot

• Nice test web-page:

http://wwwn.cdc.gov/dls/ila/hivtraining/video.aspx

Rapid tests

PCR Limitations with indirect tests

• Can not be used in infants before 15 months of age

– Due to maternal antibodies

Virus? Don’t know! Antibodies? Yes (from mother or child)

Retest later or use direct tests

Now PCR is widely used for young infants in programme settings
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Transmission rates

• Without intervention: What is the total risk 
of HIV-transmission from mother to child?

– What is the risk without any breastfeeding?

– What is the risk including breastfeeding?

MTCT risk - no interventions

Antenatal
(before

delivery)

Intrapartum
(during delivery)

5-10%
Increasing
with 
gestational
age

10-20%
Highest risk 
per time unit

5-10%
(first 2 
months)

Early 
post-

partum

Late 
post-

partum

5-10%
(2-24
months)

Total
risk
30-45%

De Cock et al. JAMA. 2000;283:1175-1182. 

Risk of remaining uninfected –
No interventions

5
%

10-20
%

10-20
% Two thirds uninfected

Out of 100 pregnant HIV+ mothers 
over 60% are going to have healthy
babies

De Cock et al. JAMA. 2000;283:1175-1182. 

Increased risk 
when:

Antenatal
(before

delivery)

Intrapartum
(during delivery)

- Placental
dysfunction

- Preterm labour 
(<34 weeks)

- Prolonged 
membrane rupture

- Exposure to 
maternal blood

- STIs and infections

Maternal factors: 
- Maternal health
- Breast health 
- Infectivity of milk 
Infant factors:
- Oral and gastrointestinal factors
- Immune factors

Early 
post-

partum

Late 
post-
partum
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HIV and infant feeding

• How can infants be fed?
– How do we normally categorise infant

feeding?

• Does it matter?
– What are regarded as more beneficial for the

children?

Infant feeding patterns

• Exclusive breastfeeding
•
• Predominant breastfeeding

• Complementary feeding/ partial breast-feeding/ mixed feeding

• Replacement feeding 

How many child 
deaths can we 
prevent this year?
Gareth Jones, 
Richard W Steketee, 
Robert E Black, 
Zulfiqar A Bhutta, 
Saul S Morris, and 
the Bellagio Child 
Survival Study
Group

THE LANCET • Vol 362 • July 5, 2003 
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So why is breastfeeding so important?
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Kwashiorkor vs. infant feeding The dilemma

Risk of HIV-1 
transmission through 

breast milk

vs.

Risk of child death 
when not 

breastfeeding

1980

PRE HIV-
identification

1990 2000 2010

HIV-
identification

1982/3 1992-94

Gradually 
better insight 
on 
preventional
strategies 
and infant 
feeding

BFHI

Breast-
feeding
hospital/ 
health
initiative

GOBI FFF:
Unicef’s
campaigns in 
1980s including 
breastfeeding 
promotion and 
improved 
feeding

IMCI

Integrated
management of
childhood
infections

ACTION
UNICEF
WHO

Historical background with implications for infant 
feeding counselling

Guidelines 
more similar for 
HIV-exposed 
and un-
exposed

Guidelines and recommendations
on HIV and infant feeding

from WHO 2010

HIV and infant feeding

• Key principle 1: Balancing HIV prevention 
with protection from other causes of child 
mortality

HIV and infant feeding

• Key principle 2: Integrating HIV 
interventions into maternal and child 
health services
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HIV and infant feeding

• Key principle 3: Setting national or sub-
national recommendations for infant 
feeding in the context of HIV

HIV and infant feeding

• Key principle 4: Informing mothers known 
to be HIV-infected about infant feeding 
alternatives

HIV and infant feeding

• Key principle 5: Providing services to 
specifically support mothers to 
appropriately feed their infants

HIV and infant feeding

• Key principle 6: Avoiding harm to infant 
feeding practices in the general population

HIV and infant feeding

• Key principle 7: Advising mothers who are 
HIV uninfected of whose HIV status is 
unknown
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HIV and infant feeding

• Key principle 8: Investing in improvements 
in infant feeding practices in the context of 
HIV

Maternal care

• Recommendation 1: Ensuring mothers 
receive the care they need

Use of ARV

• Recommendation 1: In women with 
confirmed HIV, initiation of ART for her 
own health when 
– CD4 <350 cells/mm3 or 

– WHO clinical stage 3 or 4

– Throughout pregnancy, delivery and continue 
thereafter

Use of ARV

• Recommendation 3: In pregnant women in 
need of ART for their own health, the 
preferred first-line ART regimen
– AZT + 3TC + NVP/EFV.

– TDF + 3TC (or FTC) + NVP/EFV 

HIV and infant feeding

• Recommendation 2: Which breastfeeding 
practices and for how long
– Many settings

• Exclusive breastfeeding for 6 months with ART prophylaxis 
or maternal HAART

• Appropriate complementary feeding together with continued 
breastfeeding for their next months with ART prophylaxis or 
maternal HAART

• Only stop breastfeeding when nutritionally adequate and safe 
diet without breast milk can be provided

HIV and infant feeding

• Recommendation 3: When mothers decide 
to stop breastfeeding
– Avoid abrupt weaning



9

HIV and infant feeding

• Recommendation 4: What to feed infants 
when mothers stop breastfeeding
– Safe and adequate replacement feeds to 

enable normal growth and development
• Alternatives:

– Commercial infant feeding formula

– Exressed, heat treated breast milk

– Home-modified animal milk is not recommended as a 
replacement first six months of life

Use of ARV

• Recommendation 4: Infants born to HIV-
infected women receiving ART for their 
own health should receive 
– for breastfeeding infants: daily NVP from birth 

until 6 weeks of age

– for non-breastfeeding infants: daily AZT or 
NVP from birth until 6 weeks of age

Use of ARV

• Recommendation 5: All children born to 
HIV-positive mothers who are not in need 
of ART for their own health should have 
an effective ARV prophylaxis 
– started from as early as 14 weeks gestation or 

as soon as possible when women present late 
in pregnancy, in labour or at delivery. 

HIV and IF

• Recommendation 5: Conditions needed to safely 
formula feed
– safe water and sanitation
– caregiver can reliably provide sufficient infant formula 

milk to support normal growth and development
– can prepare it cleanly and frequently enough to 

reduce risk of diarrhoea and malnutrition
– family is supportive of this practice
– caregiver can access health care that offers 

comprehensive child health services

– ALL ARE REQUIRED to recommend formula feeding

HIV and IF

• Recommendation 6: Heat-treated, expressed 
breast milk
– HIV-positive mothers may consider expressing and 

heat-treating breast milk as an temporary feeding 
strategy

• when low birth weight or otherwise ill in the neonatal period 
and unable to breastfeed; or

• When the mother is unwell and temporarily unable to 
breastfeed or has a temporary breast health problem such as 
mastitis

• To assist mothers to stop breastfeeding

• If antiretroviral drugs are temporarily unavailable.

HIV and IF

• Recommendation 7: When the infant is 
HIV-infected
– strongly encouraged to exclusively breastfeed 

for the first 6 months of life and continue 
breastfeeding as for the general population



10

New guidelines summed up Schematic overview of strategies

UNICEF 2010

UNICEF 2010

HIV transmission to children

10-20% 
during 
delivery

10-20%
through

BF
60-80% not HIV-infected

5%
Ante-
natal

ARV treatment during 

pregnancy

Nevirapine + zidovudine before delivery

and nevirapine to infant post-partum

EBF

PEP

RF

If optimal management

HIV-positive

Some important steps for success

• Knowing HIV-status of the mother
– Early testing (routine hospital testing, home-based

testing, etc)

• Preventing transmission of HIV between adults 
(new infections increase risk of MTCT)
– ABC (abstinence, faithfulness, condom use etc)
– Prophylactic drugs
– Male circumcision

• Providing available treatment and prophylaxis
• Good counselling on HIV and infant feeding

Bull World Health Organ vol.85 no.11 Genebra Nov. 2007
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Challenges

• Insufficient funding for preventive 
strategies and medicines

• Lacking political commitment

• Collisions between cultures and guidelines

• Programme fragmentation and insufficient
integration into existing health services

Summary

• PMTCT aims to reduce or eliminate HIV 
transmission from mothers to children
– Mother to children transmission of HIV can be 

reduced from around 35% to less than 1%

• 2.1 million children are living with HIV
– Mainly infected during pregnancy, delivery or 

breastfeeding

• Infant feeding strategy is important


