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Some of the Issues
• Burden of Disease
• Specific Pathogens/ Conditions:

– Acute Respiratory Disease
– Acute Diarrheal Disease
– Tuberculosis
– Malaria
– Measles
– HIV
– Immunizations
– Additional Resources

• Summary
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WHO Projections for Selected Causes of Death

• Shift in deaths from younger to older ages & from communicable to 
non-communicable diseases (reflective of shift to an older population)
• Large declines in mortality projected for all principal communicable, 
maternal, perinatal and nutritional causes, except HIV/AIDS.

• Global HIV deaths projected to rise from 2.8 million in 2002 to 6.5 million 
in 2030 (assumes ART coverage of 80% by 2012).



Changes in Ranking for Leading Causes of Death
2002 → 2030

Mathers, Loncar, Projections of Global Mortality & Burden of Disease from 2002 to 2030. PLoS Medicine, 3(11), Nov., 2006



Ten leading Causes of Death by Income Group, 2030

Mathers, Loncar, Projections of Global Mortality & Burden of Disease from 2002 to 2030. PLoS Medicine, 3(11), Nov., 2006



• Better statistics for monitoring progress:
– Current reliance on predicted rather than corrected numbers

World Health Statistics 2007; Ten Statistical Highlights in Global Public Health. WHO, 2007

• Estimates improve as 
more countries adopt 
standardized methods
• Epidemic was 
overestimated, but it’s still
growing
• Must use corrected data 
to compare years
• There’s still substantial 
uncertainty



Global Burden of Disease and Risk Factors in 2001
The World Bank, 2006
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a. DALYs (3,0): Disability Adjusted Life Years based on a 3% annual discount rate and uniform age weights.



In Global Burden of Disease and Risk Factors, ed. Lopez, et. al. Chapter 2, p.29. Oxford University Press & The World Bank, 
2006

Death in Children, 2001



Mortality, Children = 5 years by Cause, 1990 & 
2001

In Global Burden of Disease and Risk Factors, ed. Lopez, et. al. Chapter 2, p.29. Oxford University Press & The World Bank, 2006



• Relative contribution of childhood malnutrition ?

Mortality, Children = 5 years by Cause, 1990 & 
2001

In Global Burden of Disease and Risk Factors, ed. Lopez, et. al. Chapter 2, p.30. Oxford University Press & The World Bank, 2006



Acute Respiratory Infections, Children <5 yrs.

• About 20% of all deaths in children <5 years:
– Pneumonia, bronchiolitis and bronchitis
– 90% of deaths due to pneumonia

• Delays in recognition/ treatment of pneumonia increase mortality.

• Bacterial (S. pneumoniae & H. influenzae) or viral
• Not possible to differentiate between bacterial and 

viral ARIs based on clinical signs or radiology
• Risk factors for higher risk of pneumonia/death:

– Low birth weight, malnourished and non-breastfed
– living in overcrowded conditions

http://www.who.int/fch/depts/cah/resp_infections/en/



Management of Acute Respiratory 
Infection(ARI) in Children <5 yrs.

• Assess children with cough or difficult 
breathing with case management  charts

• Also assess for signs of severe malnutrition, 
visible severe wasting & edema of both feet 
→refer to hospital (very high risk of death from 
pneumonia).

– Children with danger signs should be 
referred to a hospital after a dose of IM 
chloramphenicol.
• If not possible, BID IM chloramphenicol for 5 
days, then PO antibiotic for another 5 days.

http://www.who.int/fch/depts/cah/resp_infections/en/



Management of Acute Respiratory 
Infection(ARI) in Children < 5 yrs.

• Severe pneumonia:
– Give 1st dose Amoxicillin
– Refer to hospital for IM ampicillin/penicillin

• If not possible, PO amoxicillin for 7 days

• Non-severe pneumonia;
– PO co-trimoxazole or amoxicillin for 5 days

• Supportive measures:
– ↑oral fluids to avoid dehydration, continued feeding 

to avoid malnutrition and antipyretics to reduce high 
fever

http://www.who.int/fch/depts/cah/resp_infections/en/



A.R.I. Case Management Chart



Acute Diarrhea

• Bloody Diarrhea:
– Shigella, Salmonella, Campylobacter, enteroinvasive E. coli, 

Schistosoma, Entamoeba histolytica
– Pus in stool, fever, abdominal cramping, rectal pain
– No vomiting
– 1st line: Ciprofloxacin, not cotrimoxazole, check local resistance 

• Watery, Non-bloody Diarrhea:
– Cholera:

• Associated with rice water stools, cramping, vomiting
• No fever, rectal pain, or pus in the stool
• Antibiotics/severe diarrhea: fluoroquinolone, check local resistance 

– Other causes:
• Rotavirus, Norovirus, Adenovirus, Calicivirus, Norwalk, Cryptosporidium, 

Isosporidium, Microsporidium, Giardia…….
• Is this the beginning of an outbreak?



Diarrhea Case Management Chart

* 1st line: Ciprofloxacin; do not use cotrimoxazole



Preventing Diarrhea
• Exclusive breastfeeding for up to 6 months

– Continue breastfeeding =2nd year
– Nutritious/hygienically prepared complementary foods starting at 
6 months of age

• Use cleanest available water, protect from contamination
– Treat water when necessary

• Hand washing with soap
• Dispose of feces in a latrine or potty
• Ensure measles immunization at appropriate age
• Specific Vaccines:

– Vibrio cholera; Typhoid; Rotavirus



Tuberculosis: The Bad News
– Estimated 9.2 million new cases in 2006

• 83% in Africa, S.E.Asia & Western Pacific 
regions:

– India> China> Indonesia> South Africa> Nigeria 
• 1.7 million deaths
• 700,000 co-infected with HIV (200,000 deaths)
• Death/ disease burden in children?

– Only smear-positive cases are reported to WHO

– XDR-TB: 500,000 cases in 2006
• Resistant to at least INH & Rifampicin (i.e. MDR-TB) 
and to any fluroquinolones, and to any of the 2nd line 
injectables (Amikacin, Kanamycin, Capreomycin).

Global Tuberculosis Control 2008: SURVEILLANCE, PLANNING, FINANCING. WHO 2008





2006 Recommendations
W.H.O. Global Task Force on XDR-TB

1 – Strengthen quality of basic TB & HIV/AIDS control
2 - Scale up programatic management of MDR-TB & XDR-TB
3 - Strengthen laboratory services
4 - Expand MDR-TB & XDR-TB surveillance
5 - Develop and implement infection control measures
6 - Strengthen advocacy, communication, social mobilization
7 - Pursue resource mobilization at all levels
8 - Promote research and development of new tools



Actions & Progress Since Oct. 2006
• 2nd WHO Global XDR-TB Task Force meeting in April 2008

– XDR-TB country data included in the global TB drug resistance report (2/08)
• Missions to identify and provide support and technical assistance:

– Lesotho, Malawi, Mozambique, Namibia, Swaziland, South Africa and Zambia.
– International staff deployed in Lesotho and South Africa
– Rapid surveys completed to assess XDR-TB extent in Botswana and Swaziland.
– Generic protocols developed for countries.
– National training courses planned for Botswana, Ivory Coast, Mexico and South 

Africa by end of 2007.
• Lesotho National Reference Laboratory restructured

– Support from F.I.N.D.1, Partners In Health and WHO.
• Green Light Committee strengthened to review and approve é

applications for 2nd line anti-TB drugs.
• TB partners/ MDR- & XDR-TB management expansion activities

– TB C.A.P.2 in infection control
– Regional training courses in Africa, Americas, Middle East and South East Asia.

1. Foundation for Innovative New Diagnostics
2. Tuberculosis Control Assistance Program (USAID) 



Actions & Progress Since Oct. 2006
• The Global Plan to Stop TB revised to include:

– doubling of the numbers of MDR-TB treatments by 2015 & latest XDR-TB costings.
• Revised guidelines/ management of resistant TB in preparation:

– includes guidance on human rights approach and community-based MDR-TB care.
• Infection control guidelines/ health care facilities in revision

– national level infection control framework is also needed.
• Develop new approach to recording/ reporting of resistant TB
• WHO TB lab reorganized and business plan for expansion drafted.
• WHO/PEPFAR consultation:

– recommended PEPFAR make immediately available US$50m for TB/HIV, including 
funds to expand infection control, and strengthen laboratories.

• Health ministers endorsed XDR-TB emergency actions in 2007 
World Health Assembly resolution
– European Ministers back XDR-TB actions in 2007 Berlin TB Declaration.



W.H.O. Response

0



Tuberculosis: The Good News
– =26 million treated with WHO DOTS strategy1

– 2005 targets for case detection (=70%) & cure 
(=85%) met in Western Pacific Region & 26 countries1

– TB/HIV or MDR-TB cases far fewer than anticipated1

– Global TB epidemic …. on the threshold of decline2

• Incidence rate stable/falling in all WHO regions
• Millennium Development Goal 6 to halt & begun to reverse 

incidence of TB, will be achieved before target date of 2015
• 4 regions on track to halve prevalence & death rates by 2015 

vs.1990 levels
– Africa and Europe not on track to reach these targets:

» large increases in the incidence of TB during the 1990s.

1. World Health Statistics 2007; Ten Statistical Highlights in Global Public Health. WHO,2007

2. Global Tuberculosis Control 2008: SURVEILLANCE, PLANNING, FINANCING. WHO 2008





Regional  Variation in Incidence of Malaria

World Malaria Report, 2005. W.H.O. (http://rbm.who.int/wmr2005/index.html) 

Incidence of Clinical Malaria Episodes Incidence of P. falciparum Episodes



P. Vivax resistance:
• Sulfadoxine–pyrimethamine in many areas
• Chloroquine in Indonesia, East Timor, Papua 
New Guinea and other parts of Oceania and Peru.

P. Malariae:
• Chloroquine resistance in 
Indonesia

MDR

MDR



Malaria
• 40% of the world’s population still at risk
• 3 million acute illnesses
• 1 million deaths/year

– 90% of deaths are in Sub-Saharan Africa:
• Most efficient parasite (P.falciparum)
• Most efficient vector (A.gambiae ss)
• Africa's leading cause of under-five mortality (20%)
• Responsible for 10% of Africa’s overall disease burden



Malaria
• In areas with high malaria transmission:

– 40% of public health expenditures
– 30-50% of inpatient admissions
– Up to 50% of outpatient visits
– Major cause of anaemia/ children & pregnant women, 

low birth weight, premature birth and infant mortality 
• P. vivax & falciparum most common

– Most deaths are due to falciparum 
• Sub-Saharan Africa:

– 60% of cases of worldwide
– 75% of falciparum cases
– =80% of malaria deaths

• Falciparum è18% of all deaths in children =5yrs.



Roll Back Malaria Program
• Goal:

– Halve the burden/ endemic countries by 2010
• Insecticide-treated Nets for =60% of children =

5 yrs. & to Pregnant Women:
– Pyrethroid insecticides 
– Africa/ 2001: only 3% of kids = 5yrs. (0.1-63%)

• Indoor Residual Spraying
• Larviciding for vector control:

– Oiling of waste water collections
– Temephos or Insect Development Inhibitors (IDI) for 

clean waters
– Larvivorous fish for ornamental waters.



Roll Back Malaria Program
• Prompt & Effective treatment:

• Artemisinin-based combination therapy
– 10-20 times more expensive than chloroquine

• Home management for children = 5 yrs
– Train mothers & provide pre-packaged high-quality meds

• Intermittent Preventative Therapy for pregnant 
women in Sub-Saharan Africa:
– Sulphadoxine-pyrimethamine x2 after the 1st 

trimester
• Consider endemnicity, drug resistance, HIV, 

P. vivax



Measles
• Burden of Disease:

– Estimated 30-40 million cases annually?
• Case fatality ratios: 1-5% to 10-30%
• Highly contagious
• In 2002:

– Estimated 610,000 deaths (540,000 in children < 5 yrs)

• Complications:
– Severe measles / malnourished, vitamin-A deficient, 

HIV-infected
– Otitis media, Blindness, Encephalopathy, Diarrhea, 

Pneumonia & Death



Measles
• Measles Initiative, 2001

– Collaborative effort:
• WHO, American Red Cross, CDC, UN Foundation, UNICEF

– Goal: cut deaths due to measles by 90% by 2010 
(vs. 2000)

– Global vaccination campaigns in Africa:
• 1st dose at 9 months of age or shortly thereafter
• “2nd opportunity for measles vaccination”

– Vaccinate those not yet vaccinated or vaccinated at 6 months
– Vaccinate those in the target population (5-19 yrs) regardless 

of history of disease or prior vaccination
– Repeat every 3-4 years?



Measles
• Measles Initiative, 2001

– Progress:
• =217 million African children vaccinated (2001-5)
• 75% decrease in deaths in Africa:

– 506,000 in 1999 → 126,000 in 2005
• Expansion to Asia & all 6 WHO regions
• Vitamin A, deworming meds, insecticide-treated 
bed nets



Global HIV epidemic, 1990? 2005* HIV epidemic, sub-Saharan Africa, 
1985? 2005*
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Regional HIV and AIDS statistics and features, 2003 and 2005Regional HIV and AIDS statistics and features, 2003 and 2005
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Impact of AIDS on life expectancy in five African countries, 197Impact of AIDS on life expectancy in five African countries, 19700––
20102010

Life 
expectancy 
at birth 
(years)

Source:  United Nations Population Division (2004).  World Population Prospects: The 2004 Revision, database. 
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Southern Africa

HIV prevalence (%) among pregnant women attending antenatal clinHIV prevalence (%) among pregnant women attending antenatal clinics ics 
in subin sub--Saharan Africa, 1997/98Saharan Africa, 1997/98?? 20042004
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HIV prevalence (%) by gender and urban/rural residence, HIV prevalence (%) by gender and urban/rural residence, 
selected subselected sub--Saharan African countries, 2001Saharan African countries, 2001?? 20052005
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Access to mother-to-child 
prevention services (all 

pregnant women)

Comparison of 2003 and 2005 data on the coverage Comparison of 2003 and 2005 data on the coverage 
of antiretroviral therapy, access to motherof antiretroviral therapy, access to mother--toto--child prevention services child prevention services 

and coverage of HIVand coverage of HIV--infected mothers who received antiretroviral prophylaxis infected mothers who received antiretroviral prophylaxis 
to prevent motherto prevent mother--toto--child transmissionchild transmission

in low and middle income countries
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Coverage of HIV-infected mothers 
who received antiretroviral 

prophylaxis

Comparison of 2003 and 2005 data on the expansion of antiretroviComparison of 2003 and 2005 data on the expansion of antiretroviral therapy ral therapy 
and coverage of HIVand coverage of HIV--infected mothers who received antiretroviral prophylaxis infected mothers who received antiretroviral prophylaxis 

in three subin three sub--Saharan African countriesSaharan African countries
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Impact of three scenarios on New HIV infections Impact of three scenarios on New HIV infections 
in subin sub--Saharan Africa, 2003Saharan Africa, 2003––20202020
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Impact of AIDSImpact of AIDS--related deaths in subrelated deaths in sub--Saharan Africa, 2003Saharan Africa, 2003––20202020
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•Mortality in formula-fed = 32/137 (23%)?





What is the risk of 
post-natal 
transmission due to 
breastfeeding?

Breast fed

Formula fed

Exclusive Breast feeding
Exclusive Formula feeding

Mixed feeding



18m: HIV+ Dead

Breast: 9.5% 8.5%

Formula: 6.0% 10.7%



• Why not use formula if 
there’s no difference in 
survival?

• Formula is expensive
• Hard to supply

• 6 month Transmission in 
exclusively Breast fed infants

• Maternal CD4 <200 vs. >200:
34% vs.17%





WHO Recommendations



Vaccines in the Pipeline

• HIV ????
• TB ?
• Malaria ??
• Cholera
• Other Diarrheal agents



Unknowns

• Avian Influenza
– Sporadic è Endemic è Epidemic è Pandemic?
– W.H.O. 5-year Strategic Plan:

• Strengthen the early warning system.
• Intensify rapid containment operations.
• Build capacity to cope with a pandemic

– stockpiles of oseltamivir
• Coordinate global scientific research & development

– Rapid development/distribution of a pandemic strain vaccine

• SARS



100% 70% 44% 69% 69% 79% 63%



Summary
• Better data to make predictions & direct 

allocation of resources
• Integrated approach to health care:

– Emphasis on preventative interventions?
• Clean water
• Good nutrition
• Immunizations:

– Enteric & Resp. pathogens, Malaria TB, HIV ???
• Education re risky behavior: sexual, dietary, smoking……
• Education/Economic Development:

– Jobs → better living standards, health care, pay taxes …….
• Better housing & sanitation

– Access to adequate treatment for acute illnesses:
• DOTS for TB; for HIV?



WHO vaccine-preventable disease monitoring system, 2006 global summary









Resources
• http://www.who.int/child-adolescent-

health/publications/pubemergencies.htm:
– Acute Respiratory Infections in children
– ARI - Case management charts
– Diarrhoea Treatment Guidelines
– Diarrhoea - Case management charts
– Guidelines for the control of shigellosis
– Integrated Management of Childhood Illness (IMCI)
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