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Blood transfusion is a life-saving medical intervention;
however, challenges to the recruitment of voluntary, unpaid
or otherwise nonremunerated whole blood donors and insuf-
ficient funding of national blood services and programs have
created obstacles to collecting adequate supplies of safe blood
in developing countries (7). Since 2004, the U.S. President’s
Emergency Plan for AIDS Relief (PEPFAR) has provided
approximately $437 million in bilateral financial support to
strengthen national blood transfusion services in 14 countries
in sub-Saharan Africa and the Caribbean* that have high preva-
lence rates of human immunodeficiency virus (HIV) infec-
tions. CDC analyzed routinely collected surveillance data on
annual blood collections and HIV prevalence among donated
blood units for 2011-2014. This report updates previous CDC
reports (2,3) on progress made by these 14 PEPFAR-supported
countries in blood safety, summarizes challenges facing coun-
tries as they strive to meet World Health Organization (WHO)
targets, and documents progress toward achieving the WHO
target of 100% voluntary, nonremunerated blood donors by
2020 (4). During 2011-2014, overall blood collections among
the 14 countries increased by 19%; countries with 100%
voluntary, nonremunerated blood donations remained stable
at eight, and, despite high national HIV prevalence rates, 12
of 14 countries reported an overall decrease in donated blood
units that tested positive for HIV. Achieving safe and adequate
national blood supplies remains a public health priority for
WHO and countries worldwide. Continued success in improv-
ing blood safety and achieving WHO targets for blood quality
and adequacy will depend on national government commit-
ments to national blood transfusion services or blood programs
through increased public financing and diversified funding
mechanisms for transfusion-related activities.

During the last decade, PEPFAR has supported national
blood transfusion services through the provision of technical
and financial assistance to strengthen laboratory infrastructure,
provide policy guidance, and promote the recruitment of vol-
untary, nonremunerated blood donors through donor selection
strategies and expanded mobile collection campaigns. This
support has contributed to reduced HIV prevalence among
blood donors and increased blood collections. However, despite

*Botswana, Cote d’Ivoire, Ethiopia, Guyana, Haiti, Kenya, Mozambique,
Namibia, Nigeria, Rwanda, South Africa, Tanzania, Uganda, and Zambia. Full
list of countries receiving PEPFAR support (www.pepfar.gov).
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continued advances in HIV testing of donated blood and blood
products, the estimated incidence of newly diagnosed HIV
infections associated with blood transfusion in middle- and
low-income countries still remains as high as 1% to 3% (7).

During the 4-year surveillance period (2011-2014), national
blood transfusion services' in the 14 PEPFAR-supported
countries included in this report used a standardized data
collection tool to report on three indicators of blood safety
and adequacy: 1) the total number of whole blood units
collected; 2) the percentage of units collected from volun-
tary, nonremunerated blood donors, and; 3) the percentage
of donated units reactive for HIV. The rate of whole blood
units collected per 1,000 population per year was calculated
using national census estimates or United Nations population
projections. Data on the status of national blood policies and
blood transfusion services in the 14 countries were provided
by WHO. Aggregated country data were analyzed and used
to track changes in these indicators.

During 2011-2014, total annual blood collections by
national blood transfusion services in all 14 countries increased
19%, from 1,856,334 units in 2011 to 2,203,190 units in
2014 (Table 1). The overall median annual number of units
collected increased 21.0% per year (range = 15.6%-32.7%),
with a wide range of increases among countries. For example,
during 2011-2014, annual collections increased by 147%
(65,681 units) in Ethiopia and by 15% (15,772 units) in
Mozambique (Table 1). The rate of collections remained
below WHO’s minimum target for adequacy of 10 units per
1,000 population per year in all but four countries: Botswana,
Guyana, Namibia, and South Africa. South Africa reached this
target before the initiation of PEPFAR funding. The rate of
collections in Botswana reached the target in 2005 (11 units
per 1,000 population) (2), but declined to <10 units dur-
ing 2011-2013. Guyana’s collection rate reached 10.2 units
per 1,000 population in 2009 (3), and achieved a peak of
14.6 units per 1,000 population in 2013. Namibias collection
rate reached 10.5 units per 1,000 population in 2011, and
increased to 12.7 units per 1,000 population by 2014. Despite
the variation, all four of these countries maintained collections

T For the purposes of this report, “national blood transfusion services” refers to those
government or non-governmental organizations with a legal mandate to collect, test,
process, and distribute blood and blood components within a given country, and/or
the legal authority to oversee or regulate the collection, testing, processing, and
distribution of blood and blood components by other entities within that country.
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TABLE 1. Number of whole blood units collected by PEPFAR-supported blood transfusion services and units collected per 1,000 population,

by country — 14 PEPFAR-supported countries, 2011-2014

Whole blood units per year

2003 (baseline) 2011 2012 2013 2014
No. No. per 1,000 No. No. per 1,000 No. No. per 1,000 No. No. per 1,000 No. No. per 1,000
Country collected population  collected population  collected population  collected population  collected population
Botswana 11,583 6.5 16,562 8.2 19,279 9.4 19,197 9.2 25,510 121
Cote d'lvoire 67,780 3.8 97,664 47 123,668 5.9 133,023 6.2 142,650 6.2
Ethiopia 17,208 0.2 49,296 0.5 55,855 0.6 75,801 0.8 110,367 1.1
Guyana* 4,008 54 7,930 10.5 7,712 10.3 11,148 14.6 10,260 134
Haiti 8,711 1.0 19,751 2.0 25,608 25 27,439 2.7 28,486 2.7
Kenya 40,857 1.2 126,123 3.1 156,891 3.8 169,369 3.9 182,187 4.1
Mozambique 67,105 34 115,033 5.0 121,561 5.1 119,003 4.9 121,091 4.8
Namibia 17,860 9.1 23,307 10.5 24,704 10.9 28,134 12.2 29,599 12.7
Nigeria® 1,266 0.0 39,106 0.2 42,577 0.3 55,288 0.3 49,328 0.3
Rwanda 30,786 37 37,881 37 40,520 3.9 43,000 4.0 48,665 4.4
South AfricaS 809,322 17.4 943,810 18.1 925,647 17.5 947,024 17.7 956,968 17.7
Tanzania® 12,597 0.3 98,176 2.2 114,464 25 169,443 3.7 171,661 3.6
Uganda 102,703 3.8 202,939 5.8 202,935 5.6 202,935 54 217,945 6.2
Zambia 40,616 3.7 78,756 5.8 108,296 7.7 113,386 7.8 108,473 7.2
Total 1,232,402 2.3 1,856,334 34 1,969,717 3.6 2,114,190 39 2,203,190 4.1

Abbreviations: AIDS = acquired immune deficiency syndrome; PEPFAR = President’s Emergency Plan for AIDS Relief.

* Based on the 2013 United Nations Population Division census estimates. http://esa.un.org/unpd/wpp/DataQuery.

 Nigeria and Tanzania established a national blood transfusion service in 2004; the first year for which 12 complete months of data were available was 2005. Data
from both countries only reflect blood collected by the National Blood Transfusion Service (NBTS) and do not include collections by private hospitals outside of the
NBTS network. Private collections in both countries are believed to represent a substantial proportion of each country’s national blood supply.

§ Includes data on collections from South African National Blood Service and Western Province Blood Transfusion Services.

above the WHO targetin 2014 (Table 1). During 2011-2014,
population-based whole blood unit collection rates increased
by >1 unit per 1,000 population in six countries: Botswana
(3.9 units), Guyana (2.9), Namibia (2.2), Cote d’Ivoire (1.5),
Tanzania (1.4), and Zambia (1.4) (Table 1). However, dur-
ing 2011-2014, only three countries (Ethiopia, Haiti, and
Tanzania) reported >50% increases in collections, a decrease
from the eight countries (Botswana, Guyana, Ethiopia, Haiti,
Kenya, Mozambique, Uganda, and Zambia) that had reported
>50% increases in collections during 2004-2010 (2,3).

Ten countries® reported having national blood policies in
place by 2012, and all 14 countries reported having a national
blood transfusion service that met WHO organizational
criteria. By 2012 seven countriesy had published national
standards for blood collection, testing, processing, and distri-
bution. During 2011-2014, no change in the eight countries
that previously reported collecting 100% of their national
blood supply from voluntary, nonremunerated blood donors
occurred (3) (Table 2). Ethiopia reported the largest increase in
voluntary, nonremunerated blood donor donations, from 24%
in 2011 to 88% in 2014. Guyana reported 99% voluntary,
nonremunerated blood donor donations in 2014, an 11%
increase from 89% in 2011. However, after reporting progress
during 2004-2010 (2,3), Tanzania, Haiti, and Mozambique
reported declines of 10%, 36%, and 37%, respectively, in the

S Botswana, Cote d’Ivoire, Ethiopia, Kenya, Namibia, Nigeria, Rwanda, South
Africa, Uganda, and Zambia.
9 Cbte d’Ivoire, Ethiopia, Namibia, Nigeria, Rwanda, South Africa, and Zambia.
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proportion of units collected from voluntary, nonremunerated
blood donors during 2011-2014. The prevalence of HIV-
reactive donated whole blood units continued to decline in
seven countries during 2011-2014, and stabilized at low levels
in Namibia and South Africa (Table 3). During 2011-2014,
five countries reported increases in HIV prevalence among
donated units (Table 3). By 2014, despite continued high HIV
prevalence among adults aged 15—49 years, 12 of 14 countries
reported declines in HIV prevalence among donated blood
units compared to baseline prevalence estimates at the start of

the PEPFAR initiative (Table 3).

Discussion

Although increases in the percentage of voluntary, nonre-
munerated blood donors and in the number of blood units
collected per 1,000 population since 2003 have been reported,
whole blood collections largely remain insufficient to meet
demand. Only four countries met the WHO-recommended
minimum of 10 units per 1,000 population. The effect of the
gap between supply and demand in many countries has been
measured in pediatric and maternal mortality. As much as
65% of available blood in low-income countries in Africa has
been estimated to be administered to children aged <5 years
(1), and untreated postpartum hemorrhage is estimated to
account for up to 46% of maternal deaths in some African
settings (5). Unpublished 2012 data from the WHO Global
Database on Blood Safety indicate that approximately 40
sub-Saharan African countries collect <10 units of blood per
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TABLE 2. Percentage of blood donations collected by PEPFAR-supported national blood transfusion services from voluntary, nonremunerated

donors, by country — 14 PEPFAR-supported countries, 2003-2014

% blood collections per year

Country 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Botswana 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Cote d'lvoire 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Ethiopia 38.8 27.5 23.2 28.1 284 20.5 29.8 235 24.2 17.1 355 87.8
Guyana 217 18.9 26.1 31.2 61.1 54.6 84.0 785 89.0 86.0 96.0 99.0
Haiti 5.2 54 149 27.4 51.9 65.8 69.5 83.9 70.0 71.8 59.1 525
Kenya 99.0 95.3 97.6 98.9 99.5 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Mozambique 58.0 58.3 59.6 52.0 723 59.7 63.3 61.0 54.8 49.1 43.8 39.0
Namibia 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Nigeria* — — 100.0 100.0 923 80.9 90.1 86.5 96.0 93.8 89.9 90.7
Rwanda 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
South Africa® 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Tanzania* — — 66.5 80.0 89.2 88.3 93.0 94.9 85.0 85.0 85.0 85.0
Uganda 95.5 96.3 99.0 99.9 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Zambia 72.7 71.2 90.6 97.9 99.6 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Abbreviations: — = not available; AIDS = acquired immune deficiency syndrome; PEPFAR = President’s Emergency Plan for AIDS Relief.

* Nigeria did not have data on national blood policies available in the World Health Organization global database on blood safety in 2004. Nigeria and Tanzania
established a national blood transfusion service in 2004; the first year for which 12 complete months of data were available was 2005.
T Includes data on collections from South African National Blood Service and Western Province Blood Transfusion Services.

TABLE 3. Estimated population prevalence of human immunodeficiency virus (HIV) among persons aged 15-49 years, and percentage of
collected whole blood units reactive for HIV, by country — 14 PEPFAR-supported countries, 2003-2014

% HIV prevalence

% blood units reactive for HIV

Country 2003 2008 2014 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Botswana 283 26.5 252 7.5 5.7 4.0 2.7 2.1 1.7 1.8 1.0 1.8 1.7 1.6 14
Cote d'lvoire 5.2 4.2 35 1.6 1.4 1.5 1.4 1.2 0.9 0.7 0.5 0.6 0.5 0.4 0.3
Ethiopia* 26 1.6 1.2 — 36 34 25 3.0 29 1.8 1.9 37 2.0 1.6 0.8
Guyana 1 1.4 1.8 0.8 0.6 1.0 0.6 0.3 0.5 0.2 0.2 1.6 0.7 0.4 1.0
Haiti 2.8 2.2 1.9 1.7 1.8 1.6 1.9 1.4 1.7 1.4 1.2 1.1 0.9 1.1 1.1
Kenya 7.9 5.9 53 1.5 1.7 1.9 25 1.2 1.5 1.2 1.0 0.5 0.5 0.6 0.7
Mozambique 10.8 1.4 10.6 8.6 6.9 6.4 8.3 7.2 6.4 53 6.6 5.6 5.9 5.7 5.2
Namibia 16.1 14.4 16 0.6 0.6 0.6 0.6 0.6 0.5 0.3 0.4 0.4 0.4 0.4 0.4
Nigeria® 3.7 3.6 3.2 — — 3.8 35 25 1.8 2.2 2.1 2.1 1.9 1.8 1.6
Rwanda 4.3 33 2.8 1.1 0.1 1.2 0.9 0.5 0.7 0.3 0.3 2.7 1.8 0.5 0.5
South Africa$ 17.5 18.3 18.9 <0.1 <0.1 <0.1 <0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Tanzania® 74 6.4 53 —_ —_ 4.8 3.2 2.8 33 2.2 1.2 0.8 1.0 1.0 1.3
Uganda 6.4 6.6 73 20 1.9 1.6 15 13 1.2 0.8 1.0 0.9 0.5 0.6 1.1
Zambia 14 13.2 124 6.9 6.4 9.0 6.4 3.8 4.2 35 4.8 4.0 34 3.8 35
Source: 2003, 2008, and 2013 HIV prevalence data from UNAIDS estimates. http://aidsinfo.unaids.org.

Abbreviations: — = not available; AIDS = acquired immune deficiency syndrome; PEPFAR = President’s Emergency Plan for AIDS Relief.

* In Ethiopia, reporting on HIV reactivity among collected units began in 2004.

 Nigeria and Tanzania established a national blood transfusion service in 2004; the first year for which 12 complete months of data were available was 2005.
$ Includes data on collections from South African National Blood Service and Western Province Blood Transfusion Services.

1,000 population, and 25 of these countries collect less than
half the units needed to meet minimum estimated transfusion
requirements. To fill this gap, many countries collect blood
from other types of donors, including family members or
replacement donors (friends of the recipient who donate blood
to replace the transfused blood). Although formal systems of
paid donation have largely been eliminated in sub-Saharan
Africa, family and replacement donors might still be driven
by informal financial incentives (6); in addition, replacement
donors who only donate once have been shown to carry a
higher risk for transfusion-transmissible infections (7). Reliance
on donors at higher risk for HIV infection underscores the
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importance of quality-assured laboratory screening with highly
sensitive assays to provide additional safety, a requirement that
recent studies have found is not always met in low-resource
settings (8).

Although the majority of the 14 countries reported decreases
in the percentage of blood units testing positive for HIV col-
lected since 2003, HIV prevalence among donated units in
all 14 countries remains higher than the 0.002% reported
in high-income countries (7). Six of the 14 countries have
HIV prevalence rates 1% among donated units, and two
have rates >3%. Sustaining progress made in reducing the
risk for transfusion-transmitted HIV in sub-Saharan Africa
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will depend in part on implementation of blood bank safety
standards and quality management systems. However, to date,
only two national blood transfusion services in sub-Saharan
Africa (South Africa and Namibia) have achieved accreditation
by an external accrediting body. To address this gap, the Africa
Society for Blood Transfusion has developed the first regional
standards and stepwise accreditation system for blood banks in
sub-Saharan Africa.** Eleven countries have started the process
and two have received certification.

The findings of this report are subject to at least three
limitations. First, whole blood unit collections described in
this report only reflect units collected by the national blood
transfusion service in each country, and not units collected
by individual hospitals. Although data are not available to
quantify non-national blood transfusion service collections in
all 14 countries, a recent CDC assessment of blood demand
and use in Tanzania estimated that, in 2013, up to 38% of
transfused units were collected by non-national blood transfu-
sion service facilities (personal communication, B. Drammeh,
CDC). As a result, total units collected per 1,000 population
might be underestimated, and the proportion of blood sup-
plied by voluntary, nonremunerated blood donors might be
overestimated, because many of the countries in this report still
rely on family and replacement donors to meet clinical demand.
Second, variation in assays used for HIV screening, laboratory
capacity, and testing proficiency among the countries might
result in an over- or under- estimation of the HIV prevalence
in collected units, which cannot be quantified. Finally, estima-
tions of transfusion-associated HIV infections might underesti-
mate the proportion of countries’ overall annual HIV incidence
attributable to unsafe blood, mainly because current incidence
models do not account for test quality or rates of false negativity
(9). Stronger donor selection criteria and improved screening
technologies have reduced the number of HIV-positive donors
being screened for donation and improved detection of HIV
infections among donors, respectively (10). However, in coun-
tries with high HIV prevalence, blood donor recruitment and
mobilization of uninfected persons is an ongoing challenge.

Since the initiation of PEPFAR support in 2004, national
blood transfusion services in 14 countries have made substan-
tial progress in increasing blood collections and decreasing
HIV prevalence among donated units, gains that stabilized
during 2011-2014. As PEPFAR support for blood safety
declines, T national governments need to continue to track
key safety and adequacy indicators, and invest in sustainable

** African Society for Blood Transfusion (AfSBT) system of step-wise
accreditation (http://www.afsbt.org).

T PEPFAR funding trends (hteps://data.pepfar.net/). Blood Safety programs are
funded through the HMBL budget code.
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Summary
What is already known on this topic?

Countries supported by the U.S. President’s Emergency Plan for
AIDS Relief (PEPFAR) have made substantial progress toward
safer and more adequate national blood supplies by reducing
the prevalence of human immunodeficiency virus (HIV) among
donated blood units, which has likely contributed to fewer
transfusion-associated HIV infections. However, the risk for HIV
transmission via transfusion remains high in low- and middle-
income countries.

What is added by this report?

The safety and availability of blood products has increased in
14 PEPFAR priority countries in sub-Saharan Africa and the
Caribbean. During 2011-2014, blood collections increased by
19%, and despite high country prevalences of HIV infection, 12
of 14 countries reported an overall decrease in HIV prevalence
among donated blood units. To reach World Health
Organization 2020 goals for blood safety and adequacy, blood
banking standards, accreditation, and quality management
systems are still needed in low- and middle-income countries.

What are the implications for public health practice?

As countries control other modes of HIV transmission, contin-
ued prevention of transfusion-associated HIV infections through
the adoption and implementation of international safety
standards and quality management systems will become
increasingly important. Sustained progress will also rely on the
development of reliable country-based funding models as
external donor funding for blood safety is reduced.

quality management systems and studies to establish blood unit
production costs. In addition, as countries make progress in
controlling other factors of national HIV epidemics, expanded
national HIV surveillance systems might aid in better under-
standing and tracking the contribution of blood transfusion
to annual national HIV incidence.
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