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INTRODUCTION

▪ Blood transfusion is an essential component of the health care system of every country1-77. Patients who require

blood transfusion services as part of the clinical management of their condition have the right to expect that enough

safe blood will be available to meet their needs29.

▪ Millions of lives are saved each year through blood transfusions. In 2013, the most recent year for which global data

are available, approximately 100 million blood units were donated worldwide87. 5.6 million of those were collected in

Africa (5.6%). An estimated million (4.3%) of those units were donated in sub-Saharan Africa (SSA), which has

approximately 12% of the global population. In SSA, the access to enough safe blood is not guaranteed. Previous

research demonstrated that African countries in general struggle to match blood supply to blood demand29,47.

Examples of such countries include Kenya1-24, Ghana25-40 and Ivory Coast41-47.

▪ Though there is a good understanding on the relationship between blood supply and morbidity and mortality within a

country, studies that directly measure the impact of increased blood supply on healthcare performance are not

publicly available within Kenya, Ghana and Ivory Coast. More specifically, very few studies in this region have looked

at predictors of survival of patients requiring acute massive transfusion (e.g. due to maternal bleeding) or chronic

transfusion (e.g. due to chronic anemia)12-13.

OBJECTIVES

This research intended to map the causes and consequences of the shortage in blood and blood components in SSA

and specifically in Kenya, Ghana and Ivory Coast. Moreover, this research intended to summarize the impact of

shortage of blood on general mortality, socio-economic outcomes, morbidity and maternal mortality in specific.

METHODOLOGY

A comprehensive literature search was performed using PubMed. The following search terms were applied separately

and in combination with the countries of investigation (Kenya, Ivory Coast and Ghana): blood, availability, supply,

demand, donation, transfusion, shortage, maternal, hemorrhage, bleeding, pregnancy, collection. In total this search

yielded 695 publications. 321 of those publications related to Kenya, 310 to Ghana and 64 related to Ivory Coast. After

initial screening of the abstracts, 46 (Kenya: 23, Ghana: 15, Ivory Coast: 8) publications were retained that directly

discuss the impact of blood availability on the health outcomes for patients1-47. As few publications on these topics

were identified, clinical experts from the selected countries were included as an additional source of information.

RESULTS

Absolute shortage of blood units

The World Health Organization(WHO) estimates that resource-limited countries will begin to meet clinical demand if at

least 10 whole blood units per 1,000 inhabitants are collected annually. Neither Ghana, Ivory Coast or Kenya achieve

the 10 collections per 1000 inhabitants threshold (see table 1: Blood collections per 1000 inhabitants) 47,48.

Failure of an entire blood supply chain

Our literature review1-47,50,54,55,57,59 suggests that within SSA and specifically within the 3 countries of investigation

(Kenya, Ghana and Ivory Coast) a substantial gap exists between the need for blood and the availability of blood. This

gap results in the delay of initiating life-saving transfusions or not providing required transfusions at all5,11,12.

Gaps between the demand and supply of blood are available across the entire blood supply chain and include:

• Lack of transparency on the availability of blood versus demand41,51,60

• Shortage of (repeat) (non-remunerated) blood donors5,9,26,28,31,41,44,47,51,55

• High level of blood contamination with transfusion transmittable infection (TTIs)3,6-10,19,41-43,45,47,49,51,54-56,66

• Shortages of specific blood types8,41,47,55

• Cultural counter-arguments for the collection and transfusion of blood41,58,45

• Missing healthcare infrastructure (blood collection centres, storage, collection devices and disposables, blood

testing and trained staff) at the point of blood collections as well as missing healthcare infrastructure at the point

where blood is transfused17,20,25,28,41,51

• Educational difficulties on the collection, distribution and application of blood41,45,47

• Large differences between rural and urban healthcare infrastructure25,41,55

• Missing local blood transfusion guidelines and non-adherence to international recommendations12,41,45,51,59

• Misuse of the scarce available units of blood, up to 47% of blood transfusion may be provided to patients that are

not in the highest need for blood transfusion3,5,12,41,53,59,60

• Insufficient funds dedicated for organizing a sufficient blood supply chain31,41,42,55

RESULTS

Very high burden of TTIs

The importance of blood safety in public health was recognized long ago41,45. Local governments and authorities in Kenya,

Ghana and Ivory Coast did take initiatives within the last decades to improve the availability of safe blood. Simultaneously

international governmental and non-governmental organizations have largely supported this effort as well. However, the

output of these efforts has been negligible2,45,48,60.

Not only is there a shortage of blood in the countries under investigation, but the safety of available blood cannot be

guaranteed. Donated blood is frequently contaminated with HIV, hepatitis B (HBV), hepatitis C (HCV), syphilis, malaria and

other TTI’s. These TTIs make the organization and facilitation of a stable blood supply chain even more complex3,6-8,10,19,41-

43,45,47-49,51,54-56,66.

Across the investigated countries the following published TTI prevalence were found (see table 2: TTI incidence); though

large variations were found per country, region, blood collection service and hospital type3,5-8,19,28,30,32,43.

Mortality and Morbidity

These shortages in terms of blood supply in Kenya, Ghana and Ivory Coast directly contribute to the overall mortality and

morbidity figures10,11. Anemic patients (often children and pregnant women) that are not transfused blood or experience a

delay to meet their transfusion needs may have a mortality risk that could be over twice as high versus their peers that

receive blood transfusion appropriately11,47.

Economic impact 

As discussed above, multiple conditions require the transfusion of blood. In the countries of investigation there are between

342 and 600 maternal mortality cases per 100 000 births89. Our research demonstrated that bleeding and shortage of blood

accounts for minimally 10% of maternal mortality rates15,22,27,33,34,36,38,40,49,57,58,62,66-69. Taking into account the births per year

in the countries of investigation79,80,82, an age at delivery90 between 20-27 and the local life expectancy rates79,81,83, it is

possible to estimate the life years lost due to untreated bleeding. The value of a life year lost is estimated by means of the

human working capital method, taking into account the yearly wages and a 48-64% employment rate of females91. Doing

so, the total minimal yearly value forgone due to severe bleeding and the shortage of blood to overcome this condition, is

7.3 million USD (see table 2: Economic Impact of Blood Shortage).

CONCLUSION

Our research suggests that within Kenya, Ghana and Ivory Coast, there is an absolute shortage of safe blood. The shortage

originates from the failure of the entire blood supply chain. Consequently, the morbidity and mortality ratios within the region

of investigation are likely to be worse than in regions with sufficient safe blood supply. Ultimately this comes with substantial

negative impact on the economic output for the countries of investigation. Since there are gaps in the available data in

the countries of investigation related to the impact of PPH on mortality figures we recommend to partner with local

medical communities to assess this locally.
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1 Komfo Anokye Teaching Hospital, Ghana | 2 Centre National de Transfusion Sanguine, Abidjan, Ivory 

Coast | 3 Haematology & Blood Transfusion Unit University of Nairobi, Kenya | 4 National Blood Service, 

Ghana | 5 Aga Khan Hospital, Nairobi, Kenya | 6 Terumo BCT, Zaventem, Belgium | 7 IQVIA, Zaventem, 

Belgium

Table 1: Blood collections per 1000 inhabitants (2008, 2013) 
47,48,87

Ghana 6,0

Ivory Coast 6,0

Kenya 3,5

Table 2: TTI Incidence Min Average Max (n = references)

Total TTI infected blood units 9,4% 21,2% 50% 8

HIV 1,2% 7,5% 20% 14

HBV 3,5% 5% 7,5% 5

HCV 3,2% 5,14% 6,1% 3

Syphilis 1% 3% 4,7% 4

Malaria 0,6% 25,3% 5% 2

Table 2: Economic impact of blood shortage Kenya Ghana Ivory Coast Total

Total births per year 1 534 900 (79) 836 005 (80) 944 778 (82) 3 315 683

Maternal mortality 5 249 2 575 5 829 13 654

Life expectancy 61,1 (79) 63 (81) 54 (83)

Median age at delivery 20,3 22,3 27

Life years lost 40,8 40,7 27

Total life years lost 214 174 104 798 157 391

Employment rate females 64% 64% 48%

Total life years lost due to blood shortage 

(10%)
21 417 10 480 15 739

Value of a life year lost per year (USD) 6979 (84) 6259 (85) 3626 (86)

Total value of life years lost due to blood 

shortage (USD)
149 471 899 65 593 220 57 069 820

Total value lost per year (USD) 3 663 527 1 611 627 2 113 697 7 388 851
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