
Evaluating MDG4 Goals  through 
the lenses of Combating Malaria:  
Implications for sickle cell 
disease in Africa. 



MDG 4 GOALS: CHILD MORTALITY 

 
Reduce the under-five mortality 
rate by two thirds, between 1990 
and 2015   



MD4 GOALS 



WHO REGION UNDER FIVE MORTALITY 



Under 5 Mortality 

¤ 6.3 million children under age five died in 2013, 
nearly 17 000 every day. 

¤ The risk of a child dying before completing five 
years of age is still highest in the WHO African 
Region (90 per 1000 live births), about 7 times 
higher than that in the WHO European Region 
(12 per 1000 live births).  



UNDER 5 MORTALITY 2013 FACTS 

•  STILL 6.3 million children under the age of 

five died in 2013.  



UNDER 5 MORTALITY 2013 FACTS 

Under-five mortality has decreased by 

49%, from an estimated rate of 90 deaths per 
1000 live births in 1990 to 46 deaths per 
1000 live births in 2013.  



MD4 PROGRESS BUT STILL NOT DONE.  

The rate of this reduction in under-five 
mortality is still insufficient to reach the 

MDG target of a two-thirds reduction of 
1990 mortality levels by the year 2015. 



UNDER 5 MORTALITY 2013 FACTS 
 

•  Leading causes of death in under-five children:  
•  preterm birth complications, 

•   pneumonia,  

•  birth asphyxia, 

•   diarrhea  

•   malaria. 
 



MD4 UNDER 5 MORTALITY 
CONCENTRATIONS- SE ASIA AND 
SUB-SAHARAN AFRICA 

•  Under-five deaths are increasingly 
concentrated in sub-Saharan Africa 
and Southern Asia, while the 
proportion in the rest of the world 
dropped from 32% in 1990 to 18% in 
2013. 



Income and child mortality 

¤  In addition, inequities in child mortality between high-
income and low-income countries remain large.  

¤  In 2013, the under-five mortality rate in low-income 
countries was  76 deaths per 1000 live births  ~ 13 times 
the average rate in high-income countries (6 deaths per 
1000 live births).  

¤  Reducing these inequities across countries and saving 
more children’s lives by ending preventable child deaths 
are important priorities. 



CAUSES OF DEATH POST NEONATAL  
UNDER 5 MORTALITY 



CAUSES OF POST NEONATAL DEATH 
UNDER 5 MORTALITY 



MD4 PROGRESS WHO IS STILL  MOST 
@RISK?.....NEWBORNS  

~3 million babies die every year in their first month of life. 
 
•  During the 1st month of life, up to 50% of all deaths occur 

within the first 24 hours of life, and 75% occur in the first 
week.  

 
•  The 48 hours immediately following birth is the most 

crucial period for newborn survival  
 
•  At the time of birth, a baby's chance of survival increases 

significantly with delivery in a health facility in the 
presence of a skilled birth attendant.  



MD4 UNDER 5 MORTALITY- WHO AND 
WHERE ARE THE RISKS. 

Children in sub-Saharan Africa are more than 15 
times more likely to die before the age of five than 
children in developed regions.  
 
~About half of under-five deaths occur in only five 
countries:  
•  China              
•  Democratic Republic of the Congo, 
•  India,  
•  Nigeria 
•  Pakistan.  
 



MD4 UNDER 5 MORTALITY- WHO AND 
WHERE ARE THE RISKS. 

•  More than half of under-five child deaths are due 
to diseases that are preventable and treatable 
through simple, affordable interventions. 

•   (Malnutrition) Nutrition-related factors contribute 
to about 45% of deaths in children under five 
years of age. 

 



MD4 UNDER 5 MORTALITY- WHO AND 
WHERE ARE THE RISKS. 

 
•  India (21%) and Nigeria (13%) together 

account for more than a 1/3rd  of all under-
five deaths. 

 
• Children are at greater risk of dying before 

age five if they are born in rural areas, poor 
households, or to a mother denied basic 
education. 



MALARIA AND MDG4 

Malaria accounted for an estimated 
13% of post-neonatal child deaths 
globally in 2010, and 21% in sub-
Saharan Africa. 
 
 



MALARIA  
3.2 billion people are at risk of malaria worldwide. 
WHO Report 2013: 
 

•  198 million malaria cases (uncertainty range: 124 
million to 283 million)  

 
•  584 000 malaria deaths (uncertainty range: 367 000 to 

755 000). 
 
•   People living in the poorest countries are the most 

vulnerable 

•  90% of the Under Five Mortality from Malaria occurs in 
the WHO African Region. 



What is Malaria? 
Malaria is caused by species of 
the parasite Plasmodium. 
 
•  4– P. falciparum, P. vivax, P. 

malariae and P. ovale 

•  ,spread from one person to 
another by the Anopheles  
female mosquitoes 

 
•  ~400 different species of 

Anopheles mosquitoes, but 
only 30 of these are vectors of 
major importance. 

 



African Region WHO MALARIA Report 
2014 

¤  In the past 12 years, malaria mortality rates have 
decreased by about 50%  

¤ This reduction is projected to reach 68% in children by 
2015, due to: 

¤ Availability and use of insecticide-treated nets,  

¤ diagnosis-based treatment with artemisinin-based 
combination therapy,  

¤ engagement of communities in malaria control 
¤ strengthening capacity in vector control for 

malaria. 



Africa and Malaria 

¤ In 2013, 90% of the world’s malaria deaths 
occurred in Africa  

¤  Over 430 000 African children died before 
their fifth birthdays in WHO Africa Region. 



AFRICA and Malaria 
 

¤ The number of people infected fell from 
173 million in 2000 to 128 million in 2013 – a 
reduction of 26%.  

¤ This has occurred despite a 43% increase 
in the African population living in malaria 
transmission areas. 



PREVENTION CONTROL: MALARIA 

Malaria interventions are effective and affordable: 
 

•  Insecticide-treated mosquito nets (ITNs)  

•  Indoor residual spraying (IRS)  

•  chemoprevention (which prevents the blood 
stage infections in Humans) 

•  Case management (which includes diagnosis 
and treatment of infections). 



Interventions  

¤ In 2014, an estimated 214 million long-lasting 
insecticidal nets (LLINs) were delivered to 
malaria-endemic countries in Africa,
…………….. bringing the total number of 
LLINs delivered to that region since 2012 to 
427 million. 

¤ In 2013, 123 million people were protected 
from malaria by indoor residual spraying 
around the world. 





Key stats MDG 6: MALARIA 

•  49% of the at-risk population sub-Saharan 
Africa had access to an ITN in their household. 

 
•  44% of the population at risk in sub-Saharan 

Africa were sleeping under an ITN, indicating 
that 90% of people used the nets available to 
them. 

 



Interventions 

¤ Access to rapid diagnostic tests (RDTs) and 
quality-assured artemisinin-based 
combination therapies (ACTs) has been 
increasing around the world. 

 

¤ The volume of RDT sales to the public and 
private sectors of endemic countries has 
increased from 46 million in 2008 to 319 million 
in 2013.    



Intervention 

¤ In 2013, for the first time, the total number of 
diagnostic tests (RDTs and microscopy 
combined) provided in the public sector in 
Africa exceeded the total number of ACTs 
distributed.  

 

¤ This indicates a prominent shift away from 
presumptive treatment and is thus an 
encouraging sign. 





Key stats MDG 6: MALARIA 

Malaria mortality rates have 
decreased by 47% worldwide and 
by 54% in the WHO Africa Region. 



Key stats MDG 6: MALARIA 

The number of malaria infections at 
any one time dropped 26%, from 
173 million to 128 million in 2013. 



Key stats MDG 6: MALARIA  

Average malaria infection 
prevalence declined 48% in children 
aged 2–10, from 26% to 14% in 2013. 



Poverty and Malaria 



FUNDING 

Growth of funding has been greatest in the WHO 
African Region, where the disease burden is 
greatest.  
 
International investments grew at an annual 
average rate of 22% per year between 2005 and 
2013 in the WHO African Region, compared to 
15% across all other WHO regions. 





MALARIA BELT AND RED BLOOD CELL 
DISORDERS 



M. Steinberg, Management of Sickle Cell Disease, NJM Volume 340 Number 13, 1999 



Laboratory Findings: Normoyctic/HemolyticAnemia 

EM- Pictures: Progression of normal cells to sickle cells after low 
oxygen 



Sickle Cell(SCD) West Africa U.S. 

Hgb S Carrier 25% 10% 

SCD births/year 2/100(2%) 1/2500(0.04%) 

SCD born/year 200,000 cases/
year 

~1000-1500 
cases/yr 

% of worldwide 
births/year 

50% 0.83% 

SCD Comparison: U.S. vs. West Africa 



Mechanisms of protection from 
Malaria 

• Lower mean parasite burden in people with sickle cell trait 
relative to hemoglobin A homozygotes (AA):( Aidoo et al 
2005) 

• Senescent red cells undergo early removal from the 
circulation by the reticuloendothelial system of the body, 
the largest of which is the spleen( Ayi et al 2004) 

Marked resistance to osmotic lysis compared to 
parasitized normal cells; thus, these cells cannot burst and 
release merozoites in a normal fashion. 



Current Health Crisis: Population 

2000 Africa Census: 29.6 million babies born 

1.5% of Babies born with SCD:444,000  

(75%) 333,000 in West Africa/
year 

3.3 mililon cases of SCD born since year 
2000 in West Africa 



 SCD in West Africa 

¤ Mortality of SCD in West Africa: Unknown 
 

¤ Nigeria: 3-8% mortality rate among hospitalized SCD 
children(Diallo et al) 

¤ Rural Nigeria: 50% mortality rate of SCD of chidren <1 
years of age 

¤ Mortality of  SCD in Africa: 50% for SCD Children < 5 
years of age(WHO 2006). 





SCD: Haplotypes- 4 major haplotypes 

50-70% of North 
American 

elevated Hbg F 
levels 



Malaria and Pain Crises 

Malaria- like 
illness  is the 
#1 trigger for 
pain crises in 
SCD patients 



Malaria and Sickle Cell-Clinical 
morbidity and mortality 

Malaria in patients with sickle cell anemia: burden, risk factors, and outcome 
atthe outpatient clinic and during hospitalization BLOOD JOURNAL  2009 

•  Conducted a 5-year prospective 
surveillance study for malaria 
parasitemia, clinical malaria, and severe 
malarial anemia(SMA) in Dar-es-Salaam, 
Tanzania, between 2004 and 2009. 



Malaria and Sickle Cell-Clinical 
morbidity and mortality 

Malaria in patients with sickle cell anemia: burden, risk factors, and outcome 
atthe outpatient clinic and during hospitalization BLOOD JOURNAL  2009 



•  Although malaria was rare among 
patients with SCA, parasitemia during 
hospitalizationwas associated with both 
severe anemia and death. 

•  Effective treatment for malaria during 
severe illness episodes and further studies 
 to determine the role chemoprophylaxis 
 are required. 

Malaria in patients with sickle cell anemia: burden, risk factors, and outcome 
atthe outpatient clinic and during hospitalization BLOOD JOURNAL  2009 

Malaria and Sickle Cell-Clinical 
morbidity and mortality 



Need to do more- MALARIA 

In 2013, malaria led to 584,000 deaths of which 78 
per cent were children under five years of age. 
 
 
 This translates into a daily toll of more than 1,200 
children under age 5—a total of over 450,000 
children a year.  
 
 
Most of these deaths occurred in sub-Saharan 
Africa.  



2050 Expectations: MDG4- Africa 

¤  By 2050, 37% of the world’s children under age five will live in Sub-
Saharan Africa; while close to 40% of all live births will take place 
in that region. 

¤   Therefore the number of under-five deaths may stagnate or even 
increase without more progress in the region.  

¤  Despite Sub-Saharan Africa’s relatively high rates of under-five 
mortality, there are signs of progress in the region. 

¤   The pace of decline in the under-five mortality rate has 
accelerated over time – increasing from 0.8 % per year in  
1990–1995 to 4.2% per year in 2000–2013. 


