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ABSTRACT 
 
Despitetheimprovementwithbloodscreening,transfusiontransmissibleinfectious (TTIs)agentssuch 

as human immunodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis C virus (HCV) and 

syphilis are still among someofthechallenges in the blood safety for the recipient in Uganda.  The 

aim of this study was to determine the prevalence of the four TTIs among the voluntary blood 

donors in southwestern Uganda. A retrospective study was conducted using one year data 

(January 2014 to December 2014) from a regional blood bank in southwestern Uganda.  Routine  

screening  by  the  blood  bank  included  anti  HIV,  hepatitis  B surfaceantigen,anti-hepatitis C 

using the Abbott ARCHITECT i2000 SR analyzer. Both Rapid Plasma Reagin 

(RPR)testandTreponemaPallidunHaeagglutination (TPHA) tests were used for 

detectionofsyphiliticinfection.5.67%ofblooddonorswerepositiveforanyofthescreening tests and 

0.34% had multiple infections. The overall seroprevalence was 1.03%, 

1.87%,2.22%,and0.54%forHIV,HBV,HCVandsyphilisrespectively.Themostcommon dual 

combinations wereHBV-HCV51.8%,HIV-HCV22.7%andHIV-HBV10.0%.Triple infection with 

HIV-HBV-HCV was3.7%andHIV-HBV-Syphiliswas1.3%.Therewereno quadrupleinfections 

detected in this study. There was statistically significant increase of HIV seropositivity among the 

age group of donors above 47 years (p=0.001). A substantial prevalence of TTIs was found 

among the blood donors in southwestern Uganda. 
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Introduction 
 
 

Bloodtransfusionpracticesworldwideemphasizeson safety and protection of human life 
1, 

2
.One of the biggest challenges to blood safety particularly in sub-Saharan Africa is 

accessingsafeandadequatequantityofbloodand blood products
1
. Transmission of infectious 

diseases through donated bloodis of paramount concerninordertoprovidesafebloodfor 

transfusionwhichformsanintegralpart of medical and surgical treatment. Blood transfusion 

carriestherisksof transfusion induced transmissible infections (TTIs) including HIV, hepatitis, 

syphilis,malariaandlessfrequentlytoxoplasmosis,brucellosisandsomeotherviralinfections like 

Epstein Barr virus, cytomegalovirus and herpes
3
.Transfusion associated infections, mainly 

hepatitis B virus (HBV), hepatitis C virus (HCV), Human Immunodeficiency Virus (HIV) 

andsyphilisamongdonorsareof public health concern but in particular the three viruses namely 

HIV, HBV and HCV are of great concern because of their prolonged viraemia and carrier state. 

 
InUganda,the Blood Transfusion Services (UBTS) which was establish in 1989, is a 

semi-autonomouscentrallycoordinatedorganizationinthe ministry of health, sufficiently 

decentralized to render servicestoallregionsinthecountry.UBTSismandatedtoprovide 

sufficientandefficacious blood and blood components through voluntary non-remunerated blood 

donation for appropriate use in health care services in Uganda. UBTS has developed an 

improvedbloodprogrammethathassignificantlycontributedtothepreventionandreduction of 

transmission of HIV/AIDS, hepatitis B, hepatitis C and syphilis in 

Uganda
4
.Despitethescreeningofbloodandbloodproducts,bloodtransfusionstillaccountsfor5 to 10% 

of HIV infections in sub-Saharan Africa and 12.5% of patientswhoreceiveblood transfusions are 

at risk of post transfusion hepatitis
2
. 
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HepatitisBisa  D N A  v i r u s ,  e n v e l o p e d ,  w h i c h  b e l o n g s  t o  t h e  f a m i l y  

h e p a d n a v i r i d a e  a n d  c a n  i n f e c t  t h e  l i v e r  o f  h o m i n o i d a e ,  i n c l u d i n g  

h u m a n s  a n d  c a n  causeacuteandchronic 

diseasewithhightendencytoprogresstocirrhosisandhepatocellularcarcinoma.Anestimated240 

million people are chronically infectedwith hepatitis B(definedashepatitisBsurface 

antigenpositiveforatleast6months).Morethan780,000 people die every year due to complications 

ofhepatitisBincludingcirrhosisandhepatocellularcarcinoma
5
.HepatitisB prevalenceis highest in 

sub-Saharan Africa and East Asia, where between 5- 10of adult people are chronically infected
6
. 

 
Hepatitis C virus (HCV) is a small (55-65nm in size), enveloped, positive sense single 

stranded RNA virus of the family Flaviviridae. Hepatitis C virus is one of the causes of viral 

hepatitis (cirrhosis) and some cancers such as hepatocellular carcinoma (HCC) and lymphomas in 

humans
7
. ThehepatitisCviruslike hepatitis B virus is a blood borne virus and the most common 

modes of infection are through unsafeinjection practices; inadequate sterilizationof medical 

equipment; and transfusionof unscreenedblood and blood products
8
. Hepatitis C virus causes both 

acute and chronic infection.About15-

45%ofinfectedpersonsspontaneouslycleartheviruswithin6months of 

infectionwithoutanytreatment
8
.HepatitisC virus is found worldwide and about 130-150 million 

people globally have chronic hepatitis C infectionandsignificantnumberofthosewhoare 

chronicallyinfectedwilldeveloplivercirrhosisor hepatocellular 

carcinoma.Approximately500,000people die each year from hepatitis C related complications
8
. 
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Giventheregionalvariationsoftransfusiontransmittableinfections,screening for TTIs 

suchashumanimmunodeficiencyvirus,hepatitis B virus, hepatitis C virus and syphilis among 

blooddonors is essential for blood transfusion safety and in extension for protecting human life 
8
. 

The knowledge of the prevalence of TTIS among the blood donors in southwestern Uganda will 

harness the understanding of the frequency of these highly infectious transfusion transmissible 

infections in the region, which in turn will foster the design and the implementation of the 

Uganda Blood Transfusion Safety Strategies. 

 

Methods 
 
 

Design and sample population 
 

A retrospective study was conducted using one year data (January 2014 to 

December2014)from a regional blood bank in rural southwestern Uganda. Records of 25,504 

voluntary blooddonorspreviouslyrecruitedfrom the nine districts were reviewed. The donors were 

recruitedfromtheninedistrictsinsouthwestUgandanamely Bushenyi, Ibanda, Isingiro, 

KabaleKiruhura,Mbarara,Ntungamo,RukungiriandShema,thathaveatotalpopulationof 3,334,260
9
. 

Prior to donating blood the donors were first assessed for physical and health wellbeing. The first 

step in screening for potential donors is taking past medical history of the client. Individuals are 

required to give answers to a panel of questions on previous illness and medical conditions. Past 

history of blood transfusion and questions targeted to ascertain risky sexual behavior and practice 

are also part of the questionnaire. The physical assessment criteria required that the donors were: 

body weight >45 kg; hemoglobin levels, male 13.5–17.0 g/dl and female 12.5–16 g/dl, a blood 

pressure of up to 160/90 mmHg and healthy subjects of age 17 to 65 year were accepted. Only 

donors who satisfied these criteria were recruited. The medical and sociodemographic histories of 

the donors were recorded in the logbook and venous blood was collected in blood banking bags 
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following standard operating procedures. The donated blood samples were then screened for the 

TTIs using the serological methods described for each test below. Blood samples that were found to 

be infected with any of the TTIs were discarded using standard procedure. The aim of this study 

was to determine the seroprevalence of HIV, HBV, HCV and Syphilis among the voluntary blood 

donors in southwestern Uganda. 

Serological analysis 
 

Bloodsampleswereroutinelyscreenedbybloodtransfusionstaff in the blood bank for 

detection of hepatitisBvirussurfaceantigen(HBVsAg),hepatitisCvirusantibody(antiHCV) , HIV 

antibody (anti HIV) and antibodies to Treponemapallidum.  

Laboratory diagnosis for syphilis 

Both Rapid Plasma Reagin(RPR)testandTreponemaPallidunHemagglutination (TPHA) 

tests are used for the detection of syphilis infection. Serum from all donors was tested for the 

presence of treponemal antibodies using rapid plasma reagin (RPR) test following the 

manufacturer’s instructions (RPR, Wampole Laboratories, Princeton, N.J., USA). Antibodies to 

Treponemapallidum were confirmed with Treponemapallidumhaemagglutination test (TPHA, 

Lorne Laboratories, UK). A result was considered positive if both the first and the second tests 

were positive and vice versa. 

Laboratory tests for hepatitis B surface antigen (HBsAg) and hepatitis C antibodies (anti-

HCV) 

Detection of HBsAg using Architect HBsAg qualitative assay 

The Architect HBsAg Qualitative II assay using Architect i2000 system (Abbott Laboratories, 

Diagnostic Division, Abbott Park. IL), is a one- step immunoassay for the qualitative detection of 

HBsAg in human serum and plasma using chemiluminescentmicroparticle immunoassay (CMIA) 
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technology, with flexible assay protocols, referred to as chemiflex. The assay is done on the fully 

automated Architect instrument as per the manufacturer's protocol. In the Architect HBsAg 

Qualitative II assay, sample, anti-HBs coated paramagnetic microparticles, and anti-HBs 

acridinium–labelled conjugate are combined to create a reaction mixture. HBsAg present in the 

sample binds to anti-HBs coated microparticle and to the anti-HBs acridinium–labelled conjugate. 

After washing, ancillary wash buffer is added to the reaction mixture. Following another wash 

cycle, pre-trigger and trigger solutions are added to the reaction mixture. The resulting 

chemiluminescent reaction is measured as relative light units (RLUs). A direct relationship exists 

between the amount of HBsAg in the sample and the RLUs detected by the optical system. The 

presence or absence of HBsAg in the sample is determined by comparing the chemiluminescent 

signal in the reaction to the cutoff signal determined from an active calibration. If the 

chemiluminescent signal in the specimen is greater than or equal to the cutoff signal, the sample is 

considered reactive for HBsAg.All positive sera for HBsAg were retested by an ELISA system 

using hepatitis B surface antigen (Murex Biotech Ltd, Dartford UK), following manufacturer’s 

instructions. 

Detection of anti-HCV using Architect Anti-HCV assay. 

 All sera were analyzed using the commercially available anti-HCV automated 

chemiluminescentmicroparticle immunoassay (CMIA) systems for the detection of 

immunoglobulin G (IgG) antibodies to the hepatitis C virus. The Architect anti-HCV assay using 

Architect i2000 system (Abbott Laboratories, Diagnostic Division, Abbott Park. IL) uses 

automated chemiluminescent detection technology (Chemiflex), and the reactive component 

contain recombinant antigens representing the core non-structural 3 (NS3) and non-structural 4 

(NS4) proteins HCr43 and C100-2.  The ARCHITECT Anti-HCV assay is a two-step 
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immunoassay, using chemiluminescentmicroparticle immunoassay, using qualitative detection of 

anti-HCV in human serum and plasma. In the first step, sample, recombinant HCV antigens 

coated paramagnetic microparticles and assay diluent are combined. Anti-HCV present in the 

sample binds the HCV coated microparticles. After washing, antihuman acridiniumlabelled 

conjugate is added in the second step. Following another wash cycle, pre-trigger and trigger 

solutions are added to reaction mixture. The resulting chemiluminescent reaction is measured as 

relative light units (RLUs). A direct relationship exists between the amount of anti HCV in the 

samples and the RLUs detected by the ARCHITECT immunoassay optics. The presence or 

absence of anti-HCV in the specimen is determined by the ARCHITECT machine by comparing 

the chemiluminescent signal in the reaction to the cutoff signal determined from the 

ARCHITECT Anti-HCV calibration. If the chemiluminescent signal in the specimen is greater 

than or equal to the cutoff signal, the specimen is considered reactive for anti-HCV. The IgG 

antibodies to HCV were retested using an ELISA technique (Murex anti HCV version 4.0) 

according to manufacturer’s instructions. 

Laboratory diagnosis for HIV1 and HIV2 antibodies 

The Architect HIV Ag/Ab Combo assay is a two-step immunoassay to determine the 

presence of HIV p24 antigen and antibodies to HIV-1 (Group M and Group O) and HIV-2 in 

human serum and plasma using Architect i2000 system (Abbott Laboratories, Diagnostic 

Division, Abbott Park. IL) using chemiluminescentmicroparticle immunoassay (CMIA) 

technology with flexible protocols, referred to as Chemiflex. In the first step, sample, Architect I 

Wash Buffer, assay diluent, and paramagnetic microparticles are combined. HIV p24 antigen and 

HIV-1/HIV-2 antibodies present in the sample bind to the HIV-1/HIV-2 antigen and HIV p24 

monoclonal (mouse) antibody coated microparticles. After washing, the HIV p24 antigen and 
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HIV-1/HIV2 antibodies bind to the acridiniumlabelled conjugates (HIV-1/HIV-2antigens 

[recombinant], synthetic peptides, and HIV p24 antibody [mouse, monoclonal]). Following 

another wash cycle, pre-trigger and trigger solutions are added to the reaction mixture. The 

resulting chemiluminescent reaction is measured as relative light units (RLUs). A direct 

relationship exists between the amount of HIV antigen and antibodies in sample and the RLUs 

detected by the Architect I system optics.  

Results and interpretations of test performance. The presence or absence of HIV p24 

antigen or HIV-1/HIV-2antiboies in the specimen is determined by comparing the 

chemiluminescent signal in the reaction to the cutoff signal determined from an Architect HIV 

Ag/Ab Combo calibration.  Specimen with signal cutoff (S/CO) values greater than or equal to 

1.00 are considered reactive for HIV p24 antigens and HIV-1/HIV-2 antibodies. Specimens with 

cutoff values less than 1.00 areconsidered non-reactive for HIV p24 antigens or HIV-1/HIV-2 

antibodies. Specimens that are initially reactive in the Architect HIV Ag/Ab Combo assay should 

be retested in duplicate. Repeat reactivity is highly predictive of the presence of HIV p24 antigen 

and HIV-1/HIV-2 antibodies. Like with all other immunoassays, the Architect HIV Ag/Ab 

Combo assay may yield nonspecific reactions due to other causes, particularly when testing in 

low prevalence population. A repeatedly reactive specimen should be investigated further with 

more sensitive tests such as recombinant immunoblots, antigen tests, and HIV nucleic acid tests 

which by themselves are difficult to perform and have high percentage of indeterminate results 

and high cost, which make them deterrent to use in developing countries and as a routine 

diagnostic procedure. All reactive samples to HIV-1 and HIV-2 were retested using an ELISA 

technique Vironostika HIV Uni-Form II Ag/Ab (Biomerieux, Boxtel, The Netherland) following 

the manufacturer’s instructions. 
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Analysis 
 
AnalysisofthedatawasperformedusingSTATAversion13

10
software.Two-sidedchi- 

squaretestsforassociationwerecomputedtodetectdifferencesincategorical variables (age groups and 

gender) with probability values (p-values)calculated at < 0.05 level of significance. 

Ethics 
Theresearchproposalwasreviewedand approved by the Research and Ethics Committee (REC) 

(REC number 01/08-14)ofMbararaUniversityofScienceandTechnology.The final approval to 

run the research was granted by the Uganda National Council for Science and 

Technology (Ref. number HS 1126).Permissiontousetheblood bank data was 

grantedbytheDirector Uganda Blood Transfusion Services (UBTS). However, because of the 

retrospectivenatureofthestudy,awaiverof informed consent was obtained from REC. In order 

tomaintainanonymity, codes but not names of the voluntary non remunerated blood donors were 

used during entire work of the study. 
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Results 
 

Demographic characteristics of the study population 

The sample from participants was 23,504, about 72.8% (n=17,116, CI: 72.2-73.4) Males 

and27.2%(n=6,388;CI:26.6-27.8)females. Age groups were 17-26, 27 -36, 37-46 and 47 

years and above, the largestagegroupwas17-26years,88.4%(n=20,766;CI:87.9-

88.8)andtheleast number was in the age group of 47 years and above 149 (0.6%). There 

were eight districts from which blood was 

donatedandthesewereBushenyi,Ibanda,Isingiro,Kabale,Kiruhura, Mbarara, Ntungamo and 

Rukungiri.Rukungiridistricthadthelargest number of donors, followed by Mbarara district, 

Kabale district and Bushenyi with 25.2% (n=5,843), 22.2% (n=5,142), 14.4% (n=3,102) 

and13.2% (n=3,054) respectively. 

Table 1: Demographic characteristics of study population 

Variables (n=23,504 n (%) 95%CI 

Age :    

17 - 26 

27 – 36 

37 – 46 

47 years and above 

 
 

20,768(88.4) 

1,964(8.4) 

624 (2.6) 

149 (0.6) 

 
 

87.9 – 88.8 

8.0 – 8.7 

2.5 – 2.8 

0.5 – 0.7 

Sex:  

Male 

Female 

 
 

17,116 (72.8) 

6,388 (27.21) 

 
 

72.2-73.4 

26.6-27.8 

Districts:   
Bushenyi 

Ibanda 

Isingiro 

Kabale 

Kiruhura 

Mbarara 

Ntungamo 

Rukungiri 

 
 

3,054 (13.2) 

1,429 (6.2) 
1,868 ( 8.1) 
3,102 (13.4) 
1,320 (5.6) 

5,142 (22.2) 
1,420 (6.1) 

5,843(25.2) 

 
 

12.7 – 13.6 

5.8 – 6.5 

7.7 – 8.4 

13.0 – 13.8 

5.4-6.0 

21.6-22.7 

5.8-6.4 

24.7-25.8 
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Overall Prevalence of TTIs among the blood donors in 

southwestern Uganda 

From the total of 23,504 donors in 2014, 5.67% (n=1,332) were infected with at least one 

pathogen. The overall prevalence of TTIs (HIV, HBV, HCV and Syphilis) was 1.03%, 

1.87%,2.22%, 0.54% respectively as shown in Table 2 below. 

Table 2: Overall Prevalence of TTIs among the blood donors in 

southwesternUganda 

 

Parameter  Total sample TTIs 

 n(%) HIV n(%) HBV n(%) HCV n(%) Syphilis n(%) 

Positive 1,332 (5.67) 243 (1.03%) 440 (1.87) 522 (2.22) 127 (0.5) 

Negative 22,172 (94.33) 23,261 (98.97) 23,064 (98.13) 22,982(97,78) 23,377 (99,46) 

      

Total  23,504 (100%) 23,504 (100%) 23,504 (100%) 23,504 (100%) 23,504 (100% 

 

 

Prevalence of TTIs by Age groups, Gender, ABO and 

Rhesus (D) Blood groups and Districts. 
 
DespitetheoverallprevalenceofTTIsbeing low among the donors, results in Table 3 below 

shows higherrisksforHBV,HCV,HIVandsyphilisamongdonorsaged47yearsandabovewith 

2.7% for HIV, 2.4%forHBVand2.0%forsyphilis.TheprevalenceforHCVwasmore 

pronouncedamongthemiddleagegroupwiththehighestbeing2.6%fortheblooddonors aged27-

36yearsbuttheagegroup47yearsand above hadzeroincidence.The prevalence of TTIs 

(HIV,HBV,HCV,andsyphilis)inmaleswas1.1%,2.1%,2.6%and0.5%respectively.Meanwhilea

mongthefemaledonorstheprevalenceofTTIs(HIV,HBV,HCV,andsyphilis)was0.9%,1.4%,1.3%

and0.6%respectively.OfalltheTTIs infections detected among the donors, syphilis infection 
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recorded the leastprevalence(0.54%).Amongtheeightdistrictswherebloodwasbeingdonated, 

Kiruhuradistricthadthehighestprevalence of most of the TTIs with HBV (2.9%), HCV (5.5%) 

and HIV(1.1%). Meanwhile the prevalence of syphilis was highest among the blood donors 

from Rukungiri district (1.1%). 

 

Table 3: Prevalence of TTIs by Age groups, Gender, ABO and 
Rhesus (D) Blood groups and Districts. 
 

 HBV HCV HIV SYP 

Variables n (%) 95% CI n (%) 95% CI n (%) 95% CI n (%) 95%CI 

Study population  

(n=23,504) 

 

440 (1.87) 

 

1.7 –2.1 

 

522(2.22) 

 

2-2.4 

 

243(1.03) 

 

0.9-1.2 

 

127(0.54) 

 

0.5-0.6 

Age  (n=23,504)                                      

17 – 26 

27 – 36 

37-46 

47 years and above 

 

381(1.8) 

 42(2.1)  

 12(1.9) 

 5(2.4) 

 

1.7-2.0 

1.6-2.9 

1.1-3.4 

1.4-7.9 

 

456(2.2) 

51(2.6)  

15(2.4) 

(0) 

 

  2.0-2.4 

2.0-3.4 

1.4-3.9 

0 

 

194(0.9) 

37(1.9) 

8(1.3) 

4(2.7) 

 

0.82-1.1 

1.3-2.6 

0.6-2.4 

1.0-7.0 

 

107(0.5) 

13(0.7)  

4(0.6) 

3(2.0) 

 

   0.4-0.6 

0.4-1.1 

0.2-1.7 

0.7-6.7 

Sex  (n=23,504) 

Male 

Female 

 

351(2.1) 

89(1.4)  

 

1.8-2.3 

1.1-1.7 

 

84(2.6) 

438(1.3) 

 

2.3-2.8 

1.1-1.6 

 

55(1.1) 

188(0.9) 

 

1.0-1.3 

0.7-1.1 

 

91(0.5) 

36(0.6) 

 

0.4-0.7 

    0.4-0.8 

ABO blood groups 

(n=23,504) 

A 

AB 

B 

O  

 

 

90(1.5) 

16(1.6) 

91(1.9) 

243(2.1) 

 

 

1.2-1.9 

0.9-2.6 

1.5-2.3 

1.8-2.3 

 

 

122(2.1) 

22(2.2) 

122(2.5) 

256(2.2) 

 

 

1.7-2.5 

1.4-3.3 

2.1-3.0 

1.9-2.4 

 

 

70(1.2) 

9(0.9) 

39(0.8) 

125(1.1) 

 

 

0.9-1.5 

0.5-1.7 

0.6-1.1 

0.9-1.3 

 

 

48(0.8) 

2(0.2) 

22(0.5) 

55(0.5) 

 

 

0.6-1.1 

0.05-0.8 

0.3-0.7 

0.4-0.6 

Rhesus (D) blood 

groups (n=23,504) 

Rh(D) positive 

Rh (D) negative 

 

 

425(1.8) 

  15(3.1) 

 

 

1.7-2.0 

1.9-5.2 

 

 

507(2.2) 

15(3.1) 

 

 

2.0-2.4 

1.9-5.2 

 

 

239(1.0) 

4(0.8) 

 

 

0.9-1.2 

0.3-2.4 

 

 

122(0.5) 

5(1.0) 

 

 

0.4-0.6 

0.4-2.5 

Districts 
(n=23,504) 

Bushenyi 

Ibanda 

Isingiro 

Kabale 

Kiruhura 

Mbarara 

Ntungamo 

Rukungiri 

 

 

 

54(1.8) 

 12(0.8)  

 43(2.3) 

49(1.6) 

38(2.9) 

106(2.1) 

22(1.5) 

107(1.8) 

 

 

1.4-2.3 

0.5-1.5 

1.7-3.1 

1.2-2.1 

2.1-3.9 

1.7-2.5 

1.0-2.3 

1.5-2.2 

 

 

65(2.1) 

46(3.2) 

52(2.8) 

27(0.8) 

72(5.5) 

119(2.3) 

34(2.4) 

86(1.5) 

 

 

1.7-2.7 

2.4-4.3 

2.1-3.6 

0.6-1.2 

4.4-6.8 

1.9-2.8 

1.7-3.3 

1.2-1.8 

 

 

33(1.1) 

17(1.2) 

13(0.7) 

27(0.9) 

15(1.1) 

70(1.4) 

14(1.0) 

50(0.9) 

 

 

0.8-1.5 

0.7-1.9 

0.4-1.2 

0.6-1.3 

0.7-1.9 

1.1-1.7 

0.6-1.6 

0.6-1.1 

 

 

5(0.2) 

7(0.5) 

2(0.1) 

12(0.4) 

8(0.6) 

24(0.5) 

3(0.2) 

66(1.1) 

 

 

0.01-0.4 

0.2-1.0 

0.03-0.4 

0.2-0.7 

0.1-1.2 

0.3-0.7 

0.07-0.7 

0.9-1.4 
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ASSOCIATIO BETWEEN SOCIODEMOGRAPHIC VARIABLES AND 

PREVALENCE OF TTIS AMONG THE BLOOD DONORS IN 

SOUTHWESTERN UGANDA 

Results in Table 4 below shows Males within the age group 47 years and above had predominant 

HIV infections than other age groups (p=0.001). There was an association between blood group A 

donors and having syphilitic infection (p=0.006). This was a statistically significant association 

between male gender and having HBV and HCV infections (p=0.001 and p<0.001) respectively. 

There was no statistically significant association between the Rhesus (D) blood groups and the 

different transfusion transmissible infections among the blood donors. 

Table 4: ASSOCIATIONBETWEEN SOCIODEMOGRAPHIC VARIABLES 
AND PREVALENCE OF TTIs AMONG THE BLOOD DONORS IN 
SOUTHWESTERN UGANDA 

Age groups HIV 

(%) 

p-value HBV 

( %) 

p-value HCV 

( %) 

p-value Syphilis 

( %) 

p-value 

17-26 0.93  

 

0.001* 

1.83  

 

0.431 

2.20  

 

0.187 

0.52  

 

0.072 
27-36 1.88 2.14 2.60 0.66 

37-46 1.28 1.92 2.40 0.64 

47years& above 2.70 3.38 0.00 2.03 

         

SEX         

Female 0.86 0.109 1.39 0.001* 1.31 0.001* 0.56 0.767 

Male  1.10 2.05 2.56 0.53 

         

ABO Blood groups         

A 1.19 0.269 1.53 0.099 2.08 0.378 0.82  

 

0.006* 
B 0.92 1.59 2.19  0.46 

AB 0.81 1.90 2.55  0.20 
*significant at p-value less than 0.01 
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Multiple infections of TTIs among the blood donors in 
southwestern Uganda 

 
Results in Figure 1 below show 0.34% (n=79) voluntary blood donors had multiple infections. Of 

these,51.8%(n=41)hadco-infectionsofhepatitisBandhepatitisCviruses,22.7%(n=18)were co-infected 

with HIV and hepatitis C Virus, 10.0%  (n=8) were co-infected with HIV and 

hepatitisB,andmeanwhile2.5%(n=2)wastherespectiveprevalencefor the co-infections of hepatitis B 

and syphilis andaswellasforhepatitisCandsyphilis.Theprevalenceoftriple 

infectionswas:3.7%(n=3)forHIV,hepatitisBandhepatitisCandthen 1.3 % (n=1) for HIV, 

hepatitisCandsyphilis.Therewerenoothercombinationsoftriple infections and the prevalence of all 

the four (quadruple) infection was zero. 

 

Figure 1: Multiple infections of TTIs among the blood donors in 
southwesternUganda 
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Discussion 
 

Transfusionofbloodandbloodcomponentsisalifesavingmeasure and help people 

worldwide.Converselybloodtransfusion can mean to be a potential significant route of infection 

althoughriskmaybereducedbyvigorousscreeningofdonorsordonatedblood with laboratory 

screeningtests.Inthedevelopedcountries,the estimated incidence of transfusion induced 

transmittedHIV,HBVsAgandHCVisverylowduetoimprovedscreeningmethodsofblood and blood 

products
11

. 

Theoverallprevalence of TTIs in this study when compared with similar studies 

conductedelsewherein other parts of African countries was low, suggesting that blood donor 

populationinsouthwesternUgandaarerelativelyhealthierthanotherAfricandonor populations 

withregardtotheTTIsmentioned.Howeverhigher 

ratesofTTIswerefoundinBurkinaFaso29.82%
12

,southwestNigeria 28.8%
13

,Tanzaniawith15.9%
14

, 

Cameroon with 13.2%
15

andEthiopiawith9.5% but our overall prevalence was higher than those 

reported for Namibiawithonly1.3%
16

and Eretria 3.8%
17

. Lower rates of TTIs was reported 

elsewhere inIndiaamongblooddonorsof0.17% 
18

. The prevalence of TTIs found among the donor 

populationinthisstudymaynot be comparable with the general population in Uganda due to the 

blood donor selection procedures involved in selecting donors. Blood donorsundergo pre-

donationscreeningforriskfactors,whichisaimedatexcludingdonorspotentiallyatrisk of beinginfected 

with TTIs and probably be the reason for the low distribution of the four TTIs obtained among the 

study population. 
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GeographicdifferencesinendemicityofHCVinfectioncanbedescribedonregional 

prevalence;high(>3%),moderate (prevalence 2-2.9%), low (prevalence 1.0-1.9%), and very low 

(prevalence<1.0)
19, 20

.ThemoderateprevalenceofHCV (2.22%) observed in this study among  blood 

donors in southwestern Uganda is higher thanvalues ranging from 0.1% 

inNamibia
17

and1.3%inDoula-Cameroon
15

,whileitislowerthan 6.0%in south-west 

Nigeria
13

,4.1%inUganda
2 1

,8.4%inastudyofblooddonorsinGhana
22

andthe 

highestprevalenceofhepatitisCamong
5, 6

. Like many countries with moderate prevalence of HCV, 

unsafe therapeuticinjectionsperformedbybothprofessionalsandnonprofessionals appear to be the 

predominant mode of HCV infection worldwide with Uganda inclusive. The 

currentprevalenceofHCVfoundinthepresentstudyisinlinewith findings in other parts of 

Africa,showingarangeofbetween0.2%and3.0%
23

and further agrees with the estimated 

worldwideprevalenceofHCVinfection of 2.2% 
24

. The finding of a moderate prevalence of anti-

HCVantibodiesamongapparentlyhealthyblooddonorsinsouthwesternUganda further 

confirmsthepresenceofhepatitisCinfectioninUgandaandhighlightsthenecessityto adopt measures that 

will ensure safe blood transfusion. 

TheseroprevalenceofhepatitisB(1.87%)inthisstudyislowerthanthe8.8% in Dar Es 

Salaam,Tanzania
14

,10.4%inNigeria
25

, 4.7% in Ethiopia
2
, and 15.0% in Ghana

22
. 

However,itishigherthanthe,1.3%inNamibia
16

 and 1.09% in India 
26

. Seroprevalence of 

hepatitisBinfectionamongblooddonorsdiffers widely among donors. The major route of HBV 

transmissionisparenteralanditisthemostinfectiveamongbloodborne-virusesand chronic carrier state is 

associated with chronic liver diseases, cirrhosis and hepatocellular carcinoma. 

TherewasastatisticalassociationbetweenmalegenderandhavingHBVandHCV infections (p=0.001and 

p<0.001) respectively. There may be no apparent reasonattributedto thisassociation but other 

studies have reported similar prevalence differences among the gender
27, 

28
.Thefindingsinthisstudyfoundmale donors being more positive for HBV and HCV than females 
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with ratio of 2.1%: 1.4% for HBV, and 2.6%:1.31% for HCV. This finding was in concordance 

with similar findings obtained from Tanzania
14

. 

Theseropositivityofsyphilisinourstudy(0.56%)whencomparedwithsimilarstudies 

doneelsewhereonsomeAfricancountriesislow.ForinstanceinsouthwesternNigeriaitwas 1.1%
13

, 8.1% 

in Doula, Cameroon
15

, 1.3% in Ethiopia
2
, 4.5%, Dar es Salaam , 

Tanzania
14

and7.5%inAccra,Ghana
29

but our prevalence of 0.56% for syphilis among the blood 

donorswashigher than those reported by Ejele et al
30

 in Port Harcourt 0.1% and 0.31% 

reportedbyTEOetal
31

inBruneiDarussalam.Inothersimilarstudiesdoneon blood donors 

inIndia,evenmuchlowerprevalenceofsyphiliswerereported;0.1%and0.17%
1 8

. The 

reasonforthelowrateof seroprevalence in our study when compared with the higher prevalence 

obtainedelsewherefromotherAfricancountriesmentionabove(Nigeria,Cameroon, Ethiopia, 

TanzaniaandGhana)couldnot be discerned.  

Prenatal screening and treatment of pregnant womenforsyphilisiscosteffective,eveninareasof 

prevalence as low as 0.1%. In South Africa 

forinstance,perinataldeathwas19.4timesmorelikelyifincompletetreatmentor not at all wasreceived
32

. 

Nomatterhowlow the incidence of syphilis is among the population of blood donors, 

incidenceofsyphilishasbeen associated with risk factor for mother to child transmission of 

HIV
33

andfurthermoreasystematicreview of coinfection of syphilis and HIV in developed and 

developingcountriespredicts9.8% of HIV positive persons to be coinfected with syphilis
34

. 

Sincesyphilisisamajorpublichealthproblemworldwide,itisimperativeto screen all blood 

donorsforcirculatingantibodiestosyphilisinfection,atleastasasurrogatemarker.Therewas a statistically 

significant association observed between blood group A donors and having syphilitic infection 

(p=0.006). The reason (s) for this association is difficult to discern although other previous studies 

had found no association between any of theABO andRhesusblood group and syphilis infection
35

. 
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This study highlights low(1.03%)seroprevalenceofHIV infection among the voluntary 

blood donors in southwestern Ugandawhichisinconcordancewithotherstudies conducted in some 

parts of African continent such as Namibia with 1.3%
16

 but is lower thansomeoftheprevalenceof 

HIVfound 

inotherstudieselsewhereinAfricasuchasinEthiopia3.8%
2
,Mozambiquein2011theprevalencewas8.5%

36
,Tanzaniain2006and2009was3.8%and0.01%

14, 31
,inBurkinaFaso2.21%

12
, in Abeokuta-Nigeria 

6.2% 
30

 and in Nigeria3.1%
13

.InKampala- Uganda, Carswell in 1987
21

obtained a rate of 15.86% 

among the healthy population. There was no statistical difference between the female and male 

donors as faras HIV seropositivity was concerned. This finding was in concordance with the 

finding in Burkina Faso
1 2

whereHIVseropositivityratewasalsoidenticalamongfemaleandmale 

donors. TheseropositivityofHIVinourstudywasevenlowerthanthecurrentprevalenceofHIV infection 

found in the general population of Uganda 7.3% 
9
. 

Apartfromtherigorousblooddonorselectionproceduresinvolvedinselectingdonors in Uganda, 

the low prevalence of HIV foundamongtheblooddonorscouldbeduetothe reduction inrisk behavior 

whichprovidesthemostconsistentexplanationforthisdeclineof HIV-

1inUganda
37

.Thereareanumberofstrategiesbeingimplementedin this country 

towardsthereductionofHIVtransmissionandpreventionof HIV infection through the Uganda HIV 

prevention programme evolved along the interventions of promoting abstinence, being 

faithful,andcondom use (the ABC approach)
38

. Other strategies being used are treatment of 

opportunisticinfections,preventionofmothertochild transmission of HIV (PMTCT), use of 

antiretroviraltherapyandHIVcounselingandtesting
38

.Theresearchfinding revealed high 

prevalence2.7% ofHIVinfectionamongtheage group above 47 years (p=0.001) and is in 
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concordance with the findingsof3.70%ofsubjectsabove40yearsamongblooddonorsin 

BurkinaFaso
12

.Thisfindingcontrasts with a recently reported reduction of HIV prevalence among 

young people in sub-Saharan Africa
39

. 

Inthisstudy,highprevalencerateHIV,HBV,HCV,andsyphilisdualand triple co-

infectionswasrevealedamong the blood donors. The significant prevalence of TTIs among the 

blooddonorsinthisstudycomparesverywell with similar study conducted by Walana et al
20

 and 

foundthehighestnumberofdualco-infectioncasesbeingHBV-HCV(45.5%10/22), followed byHIV-

HCV  (27.3%6/22)andthenHIV-HBV(18.2%4/22).Veryhighdualco-

infectionswereobtainedbyBuserietal
13

intheirstudyonprevalenceofTTIsamongblood donorsin 

Osogbo,southwest  Nigeria. The most common dual co-infections got by Tessema et 

al
2
atGondarUniversityTeachinghospitalwasHIV-syphilis38%(n=19) and HIV-HBV34%  

(n=17),afindingwhichcomparesverywellwithourstudy.Thehighrateof coinfection 

andthestatisticallysignificantrelationshipbetweenHBV and HCV, and HIV and HCV 

coinfectionmightbeduetothefactthatthesepathogenssharecommonmodesof transmission and 

riskgroups
40

. HepatitisBvirus and HCV coinfection is relatively common as an estimated7to 20 

million people suffer this condition globally
41

. The shared modes of transmissionhave been reported 

as the  reason for most HBV-HCV co-infection. However, super-infectionseems to be the 

commonest cause of HBV-HCV co-infection
42

. Persons with eitherHIV-HBVorHIV-HCVco-

infectionstand a greater risk of proceeding at a faster rate to developing hepatocellular carcinoma as 

the immune system deteriorates  rapidly
43, 44

. 

Triple co-infectionpermutations of HIV, HBV and HCV 3.61% (n=3)andHIV,HBVand 

syphilis1.2%(n=1)wereobservedinourstudy. Similar triple coinfection permutations were 

observedinothersimilarstudies conducted among blood donors in Africa
12-14

. No quadruple 



23 

 

permutationsofco-infections of HIV, HBV, HCV and syphilis was also observed among the 

blooddonorsinourstudy.ThereispaucityofdataonquadruplepermutationsofTTIs infection andonly 

onereport on aninmatewascitedforhavinga quadrupleco-infectionwith HIV-HBV-HCV and 

syphilis in a study conducted by Adjei et al
29

 in Accra Ghana. 

Conclusion and Recommendation 

Asignificantpercentage(5.67%)ofseroprevalenceoftransfusiontransmissibleinfectionswithatleastonep

athogenand0.35%withmultipleinfectionsamongourblooddonors in southwestern 

Ugandaisalarmingandcallsforacomprehensivescreeningofdonor’sbloodandbloodproducts forHIV, 

HBV, HCV, and syphilis using standard sensitive methods are highly recommended to ensure the 

safetyofbloodforrecipients.Thepracticeofstrictselectionof donors with emphasis of getting young 

voluntary non remunerated donors in all the regions inUgandashouldbeadheredto. 

Introducingnucleicacidtesting(NAT)forHIV,HBsAg and HCV is recommended to detect the 

infectionduringthewindow period. We recommend similar research to be conducted in all other 

BloodTransfusionServicesstationsinUganda in order to establish the current burden of TTIs among 

the blood donors and guarantee the safety of blood for recipient in Uganda. 

Limitations 

This study was a retrospective study so it was not possible to follow up donors for repeat analysis in 

cases of indeterminate results obtained during the initial run. Even though the samples size was 

large (23,504 samples), substantial data was lost due to incompleteness of some of the data on 

donors. Some needed variables like that on socio-demographic issues were missing, which if 

collected could have greatly improved on our understanding of the dynamics of the TTI infections 

among the blood donors. The extrapolation of research findings to the general population is difficult 

because of the bias sampling method of donors who were mainly drawn from the young school 

going age children mostly at the ages of 18 years and below. The serology of the blood samples 
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were carried out from the blood bank using the Architect i 2000 immunoassay system and all 

thepositive samples were re-tested using an ELSA system. Like many immunoassays, 

Architecti2000 system is prone to producing nonspecific reactions due to some reasons especially 

when testing in low prevalence populations. Repeatedly reactive specimens should be investigated 

further with sensitive supplemental tests such as recombinant immunoblots, antigen tests and 

nucleic acid tests. Nucleic acidtest (NAT) is not being performed in the blood bank as part of the 

routine testing and yet the NAT results would capture clients who are infected with the viruses 

(HIV, HBV and HCV)and are in the window period. Architect HIV Ag/Ab Combo results does not 

distinguish between the detection of HIV p24 antigen, HIV-1 antibody or HIV-2 antibody. Testing 

for hepatitis B core antibodies (anti-HBc) and HBV DNA are not being done on the samples from 

the blood bank and therefore individuals with HBsAg negative with isolated anti-HBc and occult 

HBV infection could have been missed through this method of screening. 
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