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Abstract 

Introduction: High titres of naturally occurring (IgM) and immune (IgG) blood group antibodies in 

group O blood are attributed to acute transfusion reactions when this blood is transfused to non O 

recipients. The objective of this study was to determine the prevalence, and titre levels of IgM and IgG 

anti-A& B antibodies among group O donors at Kenyatta National Hospital (KNH) Blood Transfusion 

Unit. 

Method: It was a cross-sectional study involving 233 group O donors. A questionnaire was 

administered to capture demographics and other variables that are associated with high antibody titre. 

A 3ml donor blood was collected from each donor and processed to obtain plasma which was titrated 

using an immunohematology analyzer (Immucor Neo®).Descriptive statistics was performed on 

demographics, Chi-square and fisher exact  were used to assess association between high titre and these 

variables. 

Results: The age of donor population ranged from 18-58 years with a mean of 29.3(SD ±8.7) years. 

Majority were male 183 (78.5%). The most common age group was 18-28 years constituting 

122(52.4%)). Using a cut of ≥ 1:64, the prevalence of high titre among the group O donors was 75.5% 

irrespective of antibody class (IgG and IgM) and specificity (anti-A and anti-B). The percentage with   

titre ≥ 1:64 for IgM anti-A was 36%, IgM anti-B 26.6%, IgG anti-A 48.1% and IgG anti-B 32.2%. Age, 

sex, previous history of transfusion, and pregnancy were not associated with high antibody titre. 

However higher antibody titre was detected among those who did not consume yoghurt (P=0.03).  

Conclusion: The study sheds light on the importance of pre-transfusion ABO antibody titration at KNH. 
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Introduction 

Since the discovery of ABO blood group by Karl 

Landsteiner in 1900
(1)

, transfusion medicine has 

continued to evolve with more than 600 red cell 

antigens and different classes of antibodies 

indentified  so far
(2)

. Of the different blood groups 

in the ABO system, group O is the most common in 

Kenya similar to many other settings 

globally
(3),(4),(5)

. This blood group has no blood 

group antigen but has got antibodies against A,B 

and AB antigens. These antibodies are either natural 

or immune. Naturally occurring antibodies (IgM) 

are produced by the body during neonatal life 

without any specific antigenic stimuli, whereas 

immune (IgG) antibodies develop due to 

immunization either as a result of transfusion of 

ABO incompatible blood, or following pregnancy 

of ABO incompatible fetus, or after vaccination. 

Some group O individuals also naturally produce 

immune IgG antibodies. These immune antibodies 

have the potential to cross placental barrier and may 

cause Hemolytic Disease of the New Born (HDN). 

Transfusion of blood group O and its components 

with high ABO antibody titre to non O recipients 

have been shown to cause acute transfusion 

reactions and other unwanted transfusion related 

outcomes
(6),(7)

. Furthermore, in this era of 

advancement in transplantation practice, achieving 

baseline anti-blood group antibody titre before 

kidney  transplant plus monitoring and maintaining 

low  ABO antibodies  in post-transplant recipients is 

important in achieving good  clinical outcomes 

among ABO-incompatible donation
(8)

. These 

antibodies have been suggested to vary in different 

populations with regard to age, race and 

gender
(9),(10),(11)

. Some studies have also alluded to 

the role of environment and diet in influencing the 

levels of these antibodies
(12)

. There are no published 

data on the distribution of these antibodies among 

donors in Kenya. This study therefore looks into the 

prevalence and factors associated with high titre of 

anti-A and B antibodies among blood group O 

donors at Kenyatta National Hospital, Kenya. 

 

 

Materials and Methods 

This was a cross-sectional study. Inclusion criteria 

required donors to be aged 18 years and above and 

fit to donate blood according to guidelines from 

KNBTS (Kenya National Blood Transfusion 

Services). Ethical approval was sought from 

Kenyatta National Hospital-University of Nairobi 

Ethical Review Committee (KNH-UON ERC).  

Consent was obtained and a questionnaire was 

administered to the participant to capture data on 

factors associated with high antibody titre. A total 

of 461 blood donors were screened from which 

233(50.5%) were blood group O who were selected 

and recruited for the study. From each selected 

donor, a 3ml sample was collected from the pilot 

tube of donors’ blood bag into a labelled EDTA 

tube. The samples were centrifuged to obtain 

hemoglobin free plasma which was then transferred 

into labelled cryovials. Titration was conducted 

using the fully automated Immucor Neo analyzer. 

Reagents and cells (A1&B) from Immucor Inc. 

were used for the procedure. Statistical analysis was 

performed using SPSS version 21. Mean age, SD, 

prevalence of high titre were calculated. Association 

of high titre to age, sex, use of probiotic (yogurt), 

past history of pregnancy and transfusion were 

undertaken using Chi-square, and Fisher exact.  

 

Results 

The age of the donor population ranged from 18-58 

years with a mean of 29.3(SD ±8.7) years. Nearly 

half of the group O donors recruited into the study 

were youthful in age 18-28 years. The proportion of 

female was less than a quarter (21.5%), with a male: 

female ratio of 3.7:1. Table 1 illustrates the 

distribution of age group and gender of the study 

population.  

Table 1:  Donor sex and age group frequency 

 Frequency (%) N=233 

Sex 

Male 

Female 

 

183 (78.5) 

50 (21.5) 

Age group in years 
18-28 

29-38 

39-48 

49-58 

 

122 (52.4) 

77 (33.0) 

26 (11.2) 

8 (3.4) 

Total 233 
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Of the 233 donors recruited 176(76%) donors had 

titres of ≥ 1:64 regardless of antibody specificity 

or class. The proportion with minimum titre ≥ 

1:64 for IgM anti-A was 36%, IgM anti-B 26.6%, 

IgG anti-A 48.1% and IgG anti-B 32.2% as 

demonstrated in Table 2.  

 

Table 2:  Distribution of titres of the different antibodies and their frequency 

 Antibody titrations and proportions (%) 

Antibody class 0 1 2 4 8 16 32 64 >=128 

IgM anti-A 0 2 (0.9) 0 7 (3.0) 33 (14.2) 43 18.5) 64( 27.5) 52 (22.3) 32 (13.7) 

IgM anti-B 0 0 0 15 (6.4) 44 (18.9) 61 (26.2) 51 (21.9) 50 (21.5) 12 (5.2) 

IgG anti-A 5 (2.1) 0 2 (0.9) 9 (3.9) 27(11.6) 23 (9.9) 55 (23.6) 62 (26.6) 50 (21.5) 

IgG anti-B 2 (0.9) 1 (0.4) 6 (2.6) 13 (5.6) 35 (15.0) 44 (18.9) 57 (24.5) 39 (16.7) 36 (15.5) 

 76%
a
 39%

b
 

a- The proportion with titre ≥ 1:64, b- The proportion with titre ≥ 1:128 

 

Age was stratified into groups and using Fisher’s 

exact test, association of high titre among the age 

groups was assessed. High titre was not associated 

with any age group (P=0.55), as shown in Table 3. 

Table 3 Proportion of high titre among age groups 

 

On applying chi-square no significant association 

was observed in between the proportion of those 

with high antibody titre and those with low antibody 

titre among the different age groups (P=0.553), as 

demonstrated in Figure 2. 

 
Figure 2: Association between age and antibody 

titre 

 

There was no significant association in between the 

proportion of those with high antibody titre and 

those with low antibody titre with regard to gender 

(P =0.116), as demonstrated in figure 3. 

 
Figure 3: Association between sex and antibody 

titre 

 

Finally, there was no association found between 

high titre with history of pregnancy and transfusion 

(P >0.05). However and contrary to expectation 

high antibody titre was detected among those who 

did not consume yoghurt (p value 0.03).  

 

Discussion 

Blood is a scarce commodity globally
(13)

. In 

resource limited countries like Kenya, it is even 

more rare with annually less than the recommended 

one percent donation of the country’s population 

ever attained. Of the different blood collected, blood 

group O is the most frequent blood type in Kenya 

constituting nearly 50% of all blood types
(3)

. 

Age groups in years Frequency of High titre, 

≥1:64 (%) 

18-28 

29-38 

39-48 

49-58 

92(52.3) 

57(32.4) 

22(12.5) 

5(2.8) 

TOTAL 176(100) 
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Relative difficulty in obtaining ABO specific blood 

may sometimes lead to transfusion of group O blood 

and components in non group O recipients, 

especially during emergencies and in cases of 

neonates requiring transfusion born by ABO 

incompatible mothers. The major cross-match test 

which is usually carried out by reacting patient 

plasma or serum and donor cells does not take into 

account donor plasma which may contain high 

levels of anti-A and/or anti-B antibodies which can 

lead to transfusion reactions. 

In Kenya routine ABO antibody titration is not 

mandatory and is therefore not carried out despite 

the inherent risk. Varying prevalence of ABO 

antibodies titre and levels has been reported among 

African countries. For instance in Nigeria a 

prevalence of hemolysin ranging from 20-80% have 

been shown
(14)

, while in Zimbabwe 60% of lytic 

sera were reported to have titre ≥1:64 of IgG 
(15)

 and 

in Côte d'Ivoire overall prevalence of hemolysin 

was found to be 35.08% at their National Blood 

Transfusion Centre(10).No published data is 

available  among East African countries on the 

prevalence of these antibodies.  

The overall prevalence of these antibodies in this 

study was 75.5%. irrespective of antibody class and 

specificity. A study by Khampanon et al in Thailand 

reported high frequency of anti-A IgM antibodies of 

75.7% and 80.0% due to anti-B IgM antibodies, 

while the frequencies due to anti-A IgG and anti-B 

IgG antibodies were 93.0% and 95.3%, respectively 

using a cut of ≥1:64
(16)

. Environmental factors, 

enteric bacteria, intestinal parasites and mosquitoes 

have been suggested to contribute to this high 

frequency of antibody titre. Comparatively, Kenya 

being a tropical country, all these factors are 

prevalent. 

In contrast , a recent study in 2015 by Oyedeji et al 

in Nigeria reported lower prevalence of hemolysin 

of 18.6% while Olawumi et al in 2001 demonstrated 

18.5% having titre of 1:8
(17)(14)

. The difference 

between their results and those in this study could 

be explained by method of testing. They assessed 

hemolysin using visual and spectrophotometric end 

point determination of titre, while the testing in this 

study involved highly sensitive and fully automated 

technology looking at both IgM and IgG titre. Low 

antibody titre was also reported among Brazilian 

donors
(11)

. The brazilian study used a cut of 1:128 

for high titre and saline tube method technique. 

 Our study did not show significant association 

between high titre and sex. Similarly, a study 

conducted by Khampanon at el at the Thailand 

National Blood Centre found no association 

between IgM, IgG titre and sex (P >0.05)(16). A 

similar study by Mavichak conducted in same 

setting demonstrated some tendency of higher anti-

A and anti-B titres in female than male though not 

statistically significant
(18)

. Contrarily significant 

association of high titre among gender have been 

reported in other studies
(9)(11)

. These studies have 

associated high antibody titre with the female 

gender. 

Our study also did not find any significant 

association between high titre and age. However, 

there are publications that have described a 

relationship between titre and age
(18),(9)

 mostly 

pointing out higher prevalence among young age 

group. 

Incompatible transfusion and pregnancy are known 

to influence antibody titre. Frequency of maternal-

fetal ABO incompatibility is high among African 

population
(19)

 which are known to contribute to 

incidence of ABO Hemolytic Disease of the New 

born. Universal group O donor blood transfusion 

practice is common in Kenya. This study 

interrogated whether generally a history of past 

transfusion and pregnancy were associated with 

high antibody titre. The study did not find 

significance to these factors. This could be possibly 

be explained by the few number of those transfused 

with only five participants (2% of donors) reporting 

ever transfused. It is also important to note that the 

study could not determine the ABO nature of 

pregnancy and blood type among those transfused.  

The use of probiotic for long time have been 

associated with stimulating high antibody 

production
(12)

, this study also assessed the role of 

dietary item (yoghurt) in relation to high antibody 

titre and contrary to expectations, high antibody titre 
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was observed among donors who did not consume 

yoghurt (P= 0.03).The proportion of participant that 

took yoghurt were 86.7%. The men who did not 

consume yoghurt had high antibody titre when 

compared with the female counterpart. Difference in 

life style among the gender may explain this 

outcome. 

 

Conclusion 

Due to prevalence of high antibody titre among our 

group O donors, the study underscores the 

importance of pre-transfusion ABO antibody 

titration. It is recommended that the use of group O 

donor blood and component should be limited to 

group O recipients and only be used in other groups 

when low antibody titre can be established. Since a 

wide variation of antibody titre has been 

demonstrated in different geographical locations 

within the same countries elsewhere, a more robust 

multi-site study is suggested to determine a national 

prevalence. 
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