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AIDS Care and Treatment in NigeriaAIDS Care and Treatment in NigeriaGoalsGoals

•• Understand the medical and psychosocial needs Understand the medical and psychosocial needs 
of the HIVof the HIV--exposed infantexposed infant

•• Assess the nutritional status of the HIVAssess the nutritional status of the HIV--exposed exposed 
infant infant 

•• Be able to interpret clinical and laboratory data Be able to interpret clinical and laboratory data 
to determine the HIV infection status in an to determine the HIV infection status in an 
infant under various circumstancesinfant under various circumstances
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Needs of the HIVNeeds of the HIV--exposed infant: exposed infant: 
Goals of the clinic visitGoals of the clinic visit

•• Nutritional assessment, counseling, and supportNutritional assessment, counseling, and support
•• Developmental assessmentDevelopmental assessment
•• Assessment of adherence to follow up & prophylaxisAssessment of adherence to follow up & prophylaxis
•• Diagnostic assessment: History, physical exam, Diagnostic assessment: History, physical exam, 

laboratory tests, and diagnosislaboratory tests, and diagnosis
•• Antiretroviral prophylaxisAntiretroviral prophylaxis
•• Bacterial, malarial, and Bacterial, malarial, and PneumocystisPneumocystis prophylaxisprophylaxis
•• Counseling: Infant status, family voluntary counseling Counseling: Infant status, family voluntary counseling 

and testing for HIV, and engagement in careand testing for HIV, and engagement in care
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•• At birthAt birth
–– Antiretroviral prophylaxisAntiretroviral prophylaxis
–– Nutrition counseling and supportNutrition counseling and support
–– Arrange follow up for infant, mother, other familyArrange follow up for infant, mother, other family

•• 00--6 months of age: every month6 months of age: every month
•• 66--12 months of age: every 212 months of age: every 2--3 months3 months
•• 1212--18+ months: every 3 months18+ months: every 3 months
•• Criteria for discharge from HIV clinicCriteria for discharge from HIV clinic

–– HIV infection ruled outHIV infection ruled out
–– No ongoing exposureNo ongoing exposure
–– Nutrition status stableNutrition status stable
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•• Is the child taking any breast milk?Is the child taking any breast milk?
•• What other liquids or solids does child take?What other liquids or solids does child take?

–– Water, teasWater, teas
–– CowCow’’s or other animals or other animal’’s milk & sources milk & source
–– Modified milkModified milk
–– Infant formulaInfant formula-- which and how reconstitutedwhich and how reconstituted
–– Pap/pounded yamPap/pounded yam
–– Other solidsOther solids

•• How are substitute or complementary feeds afforded?How are substitute or complementary feeds afforded?
•• Cup or bottle?  How cleaned? Cup or bottle?  How cleaned? 
•• Is there refrigeration?Is there refrigeration?
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•• Weight for ageWeight for age
–– Measures chronic and acute malnutrition Measures chronic and acute malnutrition 
–– Standard growth chartStandard growth chart
–– Express as % of the median (50Express as % of the median (50thth percentile)percentile)
–– Classified asClassified as

•• Height for ageHeight for age
–– Measures chronic malnutritionMeasures chronic malnutrition
–– Standard growth chartStandard growth chart

•• WeightWeight--forfor--heightheight
–– Measures acute > chronic malnutritionMeasures acute > chronic malnutrition
–– Corrects for normal variation in sizeCorrects for normal variation in size
–– Weight for height chartWeight for height chart
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AIDS Care and Treatment in NigeriaAIDS Care and Treatment in NigeriaAssessing weight for length/heightAssessing weight for length/height

•• Measure length < 2 years of age and height > 2 Measure length < 2 years of age and height > 2 
years of age using accurate methodyears of age using accurate method

•• Plot weight and length/height on weightPlot weight and length/height on weight--for for 
length/height curvelength/height curve

•• < 2 SD = moderate malnutrition< 2 SD = moderate malnutrition
•• <3 SD = severe malnutrition<3 SD = severe malnutrition
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Weight gain in the young Weight gain in the young 
infantinfant

•• Normal loss of ~10% of body weight in the first Normal loss of ~10% of body weight in the first 
few days (due to normal few days (due to normal diuresisdiuresis))

•• Regain birth weight by 7Regain birth weight by 7--10 days10 days
•• Thereafter gain ~25 gm/day for first 2Thereafter gain ~25 gm/day for first 2--3 months3 months
•• Double Double birthweightbirthweight by 6 monthsby 6 months
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•• Check for basic milestonesCheck for basic milestones

•• Is childIs child’’s development slow, arrested or s development slow, arrested or 
regressing?regressing?

•• Look for Look for spasticityspasticity
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Speaking short sentencesSpeaking short sentences3636

Puts 2 words togetherPuts 2 words together2424

RunsRuns1818

Follows simple commandFollows simple command
WalksWalks

1515

11--2 words2 words
Takes few stepsTakes few steps

1212

Pulls to standPulls to stand
Uses pincerUses pincer

99

Sits in tripod (unsupported by 7 months)Sits in tripod (unsupported by 7 months)
Starting to babble (consonant sounds)Starting to babble (consonant sounds)

66

LaughsLaughs
Rolls overRolls over

44

Coos (vowel sounds)Coos (vowel sounds)
Reaches for object or personReaches for object or person

33

Social smileSocial smile
Lifts chestLifts chest

22

Fixes gaze on examiner and follows to midlineFixes gaze on examiner and follows to midline
Lifts headLifts head

11

Key milestones (see Baylor manual for more)Key milestones (see Baylor manual for more)Age (months)Age (months)
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History, systems review, and exam: History, systems review, and exam: 
Symptoms and signs of HIV in the infantSymptoms and signs of HIV in the infant

•• Growth failure, chronic diarrheaGrowth failure, chronic diarrhea
•• Developmental delayDevelopmental delay
•• Frequent or severe bacterial infectionsFrequent or severe bacterial infections

–– OtitisOtitis media, pneumonia, sepsis, meningitismedia, pneumonia, sepsis, meningitis
•• Fungal infectionsFungal infections

–– Thrush, Candida Thrush, Candida esophagitisesophagitis (refusal to feed)(refusal to feed)
–– PneumocystisPneumocystis pneumoniapneumonia

•• AdenopathyAdenopathy, , hepatosplenomegalyhepatosplenomegaly, , parotitisparotitis, dermatitis, dermatitis
•• AnaemiaAnaemia
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•• Serologic: Detects antibody response to Serologic: Detects antibody response to 
infectioninfection

•• VirologicVirologic: Directly detects virus in cells or : Directly detects virus in cells or 
plasmaplasma

•• Immunologic: Measure effect of virus on Immunologic: Measure effect of virus on 
immune system (drop in CD4 cells)immune system (drop in CD4 cells)

•• Clinical: Observe effects of HIV disease on Clinical: Observe effects of HIV disease on 
patientpatient
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Infant diagnosis of HIV: serologic Infant diagnosis of HIV: serologic 
methodsmethods

•• Rapid testsRapid tests
–– Sensitive, but not completely specificSensitive, but not completely specific
–– Positive result on second kit is specificPositive result on second kit is specific

•• ELISA: Sensitive, but not completely specificELISA: Sensitive, but not completely specific
•• Western blotWestern blot

–– Specific for HIVSpecific for HIV
–– Becomes Becomes indeterminantindeterminant before ELISA before ELISA 

becomes negativebecomes negative
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InterpretationInterpretation
of HIV serology in infantof HIV serology in infant

•• Serologic tests reflect maternal serology at termSerologic tests reflect maternal serology at term

•• Time course of Time course of seroreversionseroreversion in exposed, uninfected infantsin exposed, uninfected infants
–– SeroreversionSeroreversion as early as 7 monthsas early as 7 months
–– 50% 50% seronegativeseronegative by 10 monthsby 10 months
–– 95% 95% seronegativeseronegative by 12 monthsby 12 months
–– 100% 100% seronegativeseronegative by 15by 15--18 months18 months
–– These are rough guidesThese are rough guides-- depends on sensitivity of particular kit depends on sensitivity of particular kit 

usedused

•• A POSITIVE result at <15A POSITIVE result at <15--18 months indicates 18 months indicates HIV exposure (may or HIV exposure (may or 
may not be infected)may not be infected)

•• A POSITIVE result at >18 months indicates A POSITIVE result at >18 months indicates HIV infectionHIV infection

•• A NEGATIVE result at > 18 months indicates A NEGATIVE result at > 18 months indicates No HIV infectionNo HIV infection

•• A NEGATIVE result <6 months indicates A NEGATIVE result <6 months indicates no prenatal exposureno prenatal exposure
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Virologic and immunologic Virologic and immunologic 
methodsmethods

•• PCRPCR
–– DNA: Stable sample; simpler and less expensiveDNA: Stable sample; simpler and less expensive
–– RNA: Viral load; very slightly more sensitiveRNA: Viral load; very slightly more sensitive

•• Other Other virologicvirologic methodsmethods
–– P24: detects viral antigen in plasmaP24: detects viral antigen in plasma
–– Reverse transcriptase assayReverse transcriptase assay
–– These methods promising but not in commercial kits These methods promising but not in commercial kits 

and provenand proven

•• CD4CD4
–– Most infected infants do not have low CD4Most infected infants do not have low CD4
–– If CD4 < 20%, HIV infection is likelyIf CD4 < 20%, HIV infection is likely
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•• Detects latent viral DNA integrated in host cell genomeDetects latent viral DNA integrated in host cell genome

•• Detectable 2Detectable 2--4 weeks after infection4 weeks after infection

•• Sample stable in ACD tube at room temperature with Sample stable in ACD tube at room temperature with 
no processing for 3 daysno processing for 3 days

•• Has been adapted for use on dried blood spots on filter Has been adapted for use on dried blood spots on filter 
paperpaper
–– Simple storage and shipmentSimple storage and shipment
–– Can be done on capillary blood Can be done on capillary blood 
–– Sensitivity may be less than whole blood if sample Sensitivity may be less than whole blood if sample 

taken too earlytaken too early



AIDS Care and Treatment in NigeriaAIDS Care and Treatment in Nigeria

TimeTime SensitivitySensitivity
BirthBirth ~30% ~30% 
2 weeks 2 weeks ~60%~60%
4 weeks4 weeks >95%>95%
8 weeks8 weeks 100%100%

PCR sensitivity for HIV diagnosis in PCR sensitivity for HIV diagnosis in 
untreated, nonuntreated, non--breastfed infantbreastfed infant



AIDS Care and Treatment in NigeriaAIDS Care and Treatment in NigeriaHIV diagnosis and CD4 counts in infantsHIV diagnosis and CD4 counts in infants

•• CD4 count and percentage can be CD4 count and percentage can be normalnormal in infants in infants 
with HIV, including symptomatic HIV: a normal CD4 with HIV, including symptomatic HIV: a normal CD4 
count does count does not not exclude diagnosis of HIVexclude diagnosis of HIV

•• CD4 count and percentage can be affected by acute CD4 count and percentage can be affected by acute 
infectionsinfections

•• Most infants with moderate to severe symptoms have Most infants with moderate to severe symptoms have 
depressed CD4 countsdepressed CD4 counts

•• CD4 < 20% of total lymphocytes is highly suggestive of CD4 < 20% of total lymphocytes is highly suggestive of 
HIV and HIV and in the presence of symptoms in the presence of symptoms leads to leads to 
presumptive presumptive diagnosis of HIVdiagnosis of HIV
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Selected Selected CentilesCentiles for CD4 Count for CD4 Count 
by Age, Europeby Age, Europe

ECS PIDJ 1992;11:1019

International Center for AIDS Care and Treatment Programs, Columbia University
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Selected Selected CentilesCentiles for CD4% for CD4% 
by Age, Europeby Age, Europe

ECS PIDJ 1992;11:1021

International Center for AIDS Care and Treatment Programs, Columbia University



AIDS Care and Treatment in NigeriaAIDS Care and Treatment in NigeriaAssessment of HIVAssessment of HIV--exposed infant (1)exposed infant (1)

•• What is feeding type and is it appropriate?What is feeding type and is it appropriate?
–– Exclusive breast feedingExclusive breast feeding
–– Exclusive substitute feedingExclusive substitute feeding
–– Mixed feedingMixed feeding

•• Nutrition: Adequate, malnourished, severely Nutrition: Adequate, malnourished, severely 
malnourished?malnourished?

•• Are there any acute or chronic illnesses?  TB, Are there any acute or chronic illnesses?  TB, 
malaria, anemia, etc?malaria, anemia, etc?

•• What counseling needs are there?What counseling needs are there?
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•• What is HIV status?What is HIV status?
–– HIV exposure status unknownHIV exposure status unknown
–– HIV exposed, status indeterminateHIV exposed, status indeterminate
–– HIV exposed, status indeterminate, ongoing HIV exposed, status indeterminate, ongoing 

exposureexposure
–– HIV exposed, presumed infectedHIV exposed, presumed infected
–– HIV infectedHIV infected
–– HIV ruled out, no ongoing exposureHIV ruled out, no ongoing exposure
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DNA PCR for HIV diagnosis* in nonDNA PCR for HIV diagnosis* in non--
breastfed infant at IHVN/ACTION sitesbreastfed infant at IHVN/ACTION sites

•• Is the infant really nonIs the infant really non--breastfed?breastfed?
•• DNA PCR at 6DNA PCR at 6--8 weeks of age8 weeks of age
•• Repeat DNA PCR at 4 months of ageRepeat DNA PCR at 4 months of age
•• Confirm with serology at 18 months (?)Confirm with serology at 18 months (?)

–– Often recommended, but yield low to nil and Often recommended, but yield low to nil and 
difficult to achievedifficult to achieve

** DNA PCR was initiated in 2006 at ACTION sites but DNA PCR was initiated in 2006 at ACTION sites but 
is currently available at only a few hospitals at is currently available at only a few hospitals at 
this timethis time
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DNA PCR for HIV diagnosis* of breastfed DNA PCR for HIV diagnosis* of breastfed 
infant at IHVN sitesinfant at IHVN sites

•• DNA PCR at 6DNA PCR at 6--8 weeks8 weeks
•• If weaned before 7 months of age, repeat DNA PCR If weaned before 7 months of age, repeat DNA PCR 

66--8 weeks after weaning8 weeks after weaning
•• If weaned after 7 months of age, perform rapid test If weaned after 7 months of age, perform rapid test 

66--8 weeks after weaning (at 9 months of age or 8 weeks after weaning (at 9 months of age or 
greater)greater)
–– If rapid test negative 6If rapid test negative 6--8 weeks after weaning, 8 weeks after weaning, 

HIV ruled outHIV ruled out
–– If rapid test positive and age < 18 months, then If rapid test positive and age < 18 months, then 

do PCRdo PCR
–– Perform rapid at 18 months or 6Perform rapid at 18 months or 6--8 weeks after 8 weeks after 

weaning, which ever comes laterweaning, which ever comes later

** DNA PCR was initiated in 2006 at ACTION sites but is DNA PCR was initiated in 2006 at ACTION sites but is 
currently available at only a few hospitals at this timecurrently available at only a few hospitals at this time
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•• Confirm all positive Confirm all positive PCRsPCRs with immediate with immediate 
repeat PCRrepeat PCR

•• For any infant symptomatic infantFor any infant symptomatic infant
–– Rapid test if exposure status unknownRapid test if exposure status unknown
–– Rapid test on exposed infant 9 months of age Rapid test on exposed infant 9 months of age 

or greateror greater
–– PCR on exposed infant < 9 months of agePCR on exposed infant < 9 months of age

•• If first DNA PCR positive and repeat negative, If first DNA PCR positive and repeat negative, 
discuss diagnostic plan with laboratory directordiscuss diagnostic plan with laboratory director
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How does a child get HIV when How does a child get HIV when 
mother tests negative in pregnancy?mother tests negative in pregnancy?
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•• Do you have DOCUMENTATION of motherDo you have DOCUMENTATION of mother’’s test s test 
results?results?

•• Lab/clerical errorLab/clerical error
•• Infection near term: Very high risk of transmission Infection near term: Very high risk of transmission 

due to high maternal viral loaddue to high maternal viral load
•• Infection while nursing: 10% of seronegative women Infection while nursing: 10% of seronegative women 

will get infected while nursing if partner is infectedwill get infected while nursing if partner is infected--
high risk of transmission to infanthigh risk of transmission to infant

•• Sexual abuseSexual abuse
•• Other unsafe practices, unqualified Other unsafe practices, unqualified ““medicalmedical””

treatmenttreatment
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•• In resourceIn resource--rich setting in prerich setting in pre--HAART eraHAART era
–– 25% AIDS by 1 year & 50% AIDS by 3 years25% AIDS by 1 year & 50% AIDS by 3 years
–– 50% Dead by 650% Dead by 6--7 years7 years

•• In AfricaIn Africa
–– 35% Dead by 12 months35% Dead by 12 months
–– 52% Dead by 2 years52% Dead by 2 years
–– Mortality higher in congenitally infected children Mortality higher in congenitally infected children 

than in children infected later from breast milkthan in children infected later from breast milk
–– Mortality associated with maternal mortalityMortality associated with maternal mortality
–– Exposed (not necessarily infected) children have Exposed (not necessarily infected) children have 

higher mortality than unexposed childrenhigher mortality than unexposed children
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Presumptive diagnosis of HIV in infant (no PCR)Presumptive diagnosis of HIV in infant (no PCR)
(WHO 2006 paediatric guidelines)(WHO 2006 paediatric guidelines)

Infant Infant seropositiveseropositive
and eitherand either

Paediatric stage 4 diagnosisPaediatric stage 4 diagnosis
oror

2 or more of:2 or more of:
–– Oral thrushOral thrush
–– Severe pneumoniaSevere pneumonia
–– Severe sepsisSevere sepsis

Supporting evidence:Supporting evidence:
–– Death or advanced HIV in mother (implies high Death or advanced HIV in mother (implies high 

VL)VL)
–– CD4< 20%CD4< 20%
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Infant diagnosis: Case 1Infant diagnosis: Case 1

•• A 6 month old infant is brought in by her grandmotherA 6 month old infant is brought in by her grandmother
•• Mother died 4 months ago of unknown causeMother died 4 months ago of unknown cause
•• Child weighs 4.1 kg. Alert. Decreased subcutaneous Child weighs 4.1 kg. Alert. Decreased subcutaneous 

fat. Several peafat. Several pea--sized lymph nodes are palpable.sized lymph nodes are palpable.
•• HIV rapid test is positiveHIV rapid test is positive
•• CD4 count is 1200/CD4 count is 1200/µµl (l (31%)31%)

1.1. Based on this information, what is this childBased on this information, what is this child’’s HIV s HIV 
status?status?

2.2. What is basis for your answer?What is basis for your answer?
3.3. What other information do you want?What other information do you want?
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•• An 11 month old boy, whose mother is HIVAn 11 month old boy, whose mother is HIV--
infected, is admitted to hospital for lobar infected, is admitted to hospital for lobar 
pneumoniapneumonia

•• PCR is not availablePCR is not available

1.1. Will serology help in determining if this child Will serology help in determining if this child 
has HIV infection?has HIV infection?

2.2. Is there any value to getting a CD4 count?  Is there any value to getting a CD4 count?  
When?  How will it affect what you do?When?  How will it affect what you do?
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Infant diagnosis: Case 2 Infant diagnosis: Case 2 
(cont.)(cont.)

•• A rapid test for antibodies to HIV is negativeA rapid test for antibodies to HIV is negative
•• CD4 count cannot be done until next weekCD4 count cannot be done until next week

1.1. Has HIV infection been ruled out?Has HIV infection been ruled out?
2.2. Is there any other information that needs to Is there any other information that needs to 

be obtained?be obtained?
3.3. Does any other HIV testing need to be done?  Does any other HIV testing need to be done?  

If so, what?If so, what?
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•• 4 month old infant presents with severe 4 month old infant presents with severe 
pneumonia.  There is extensive thrush and pneumonia.  There is extensive thrush and 
hepatosplenomegalyhepatosplenomegaly

•• Rapid test for antibodies to HIV is positiveRapid test for antibodies to HIV is positive
•• CD4 = 800 (24%)CD4 = 800 (24%)

1.1. Does this infant have HIV infection?Does this infant have HIV infection?
2.2. How confident are you of this diagnosis?How confident are you of this diagnosis?
3.3. What additional testing will you do?What additional testing will you do?
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CoCo--trimoxazole (TMPtrimoxazole (TMP--SMX, SMX, SeptrinSeptrin) ) 
prophylaxis in HIVprophylaxis in HIV--exposed childexposed child

•• Very effective for prevention of Very effective for prevention of PneumocystisPneumocystis jirovecijiroveci
pneumonia (PCP)pneumonia (PCP)
–– PCP common in infants, even with PCP common in infants, even with normalnormal CD4 count CD4 count 

(>1500 at < 6 months) or CD4 750(>1500 at < 6 months) or CD4 750--1500 at 61500 at 6--12 12 
months (mildly suppressed)months (mildly suppressed)

•• Prophylaxis against Prophylaxis against P. P. falciparumfalciparum malariamalaria
•• Prevents bacterial infections (efficacy may depend on Prevents bacterial infections (efficacy may depend on 

local sensitivities)local sensitivities)
•• Reduces mortality by 1/3 in Reduces mortality by 1/3 in symptomaticsymptomatic Zambian Zambian 

children over 12 months with HIV infectionchildren over 12 months with HIV infection
–– Effect on mortality in Effect on mortality in exposedexposed infantsinfants not knownnot known
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Counseling needs of the family Counseling needs of the family 
with an HIVwith an HIV--exposed infantexposed infant

•• Nutrition counseling of breastfeeding infantNutrition counseling of breastfeeding infant
–– Is BF exclusive?Is BF exclusive?
–– Are there difficulties?Are there difficulties?
–– Are complementary feeds needed (i.e. after 6 months)?Are complementary feeds needed (i.e. after 6 months)?
–– Is BF still AFASS, or can infant be weaned and given BMS Is BF still AFASS, or can infant be weaned and given BMS 

safely?safely?
•• Nutrition counseling of substitute fed infantNutrition counseling of substitute fed infant

–– Obtaining, preparing, storing, giving appropriate BMSObtaining, preparing, storing, giving appropriate BMS
•• Diagnostic counseling: what is infantDiagnostic counseling: what is infant’’s status?s status?
•• Adherence counselingAdherence counseling

–– Purpose of follow up visitsPurpose of follow up visits
–– Adherence to prophylaxisAdherence to prophylaxis

•• Family counselingFamily counseling
–– Is mother in HIV care?Is mother in HIV care?
–– Has father been tested?Has father been tested?
–– Have all siblings been tested?Have all siblings been tested?
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•• All national EPI immunizations should be givenAll national EPI immunizations should be given
•• BCGBCG

–– Risk of local adenitis or disseminated diseaseRisk of local adenitis or disseminated disease
–– Benefit outweighs risk in TBBenefit outweighs risk in TB--endemic areaendemic area
–– Can be treated with antiCan be treated with anti--TB drugsTB drugs

•• DTP, Hepatitis B: Give as usualDTP, Hepatitis B: Give as usual
•• OPVOPV

–– Theoretical increased risk of vaccine polioTheoretical increased risk of vaccine polio
–– Until polio eradicated from Africa, benefit outweighs Until polio eradicated from Africa, benefit outweighs 

riskrisk
•• MeaslesMeasles

–– May withhold vaccine if advanced HIV disease and May withhold vaccine if advanced HIV disease and 
measles not active in communitymeasles not active in community
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