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ABSTRACT

Background: The higher prevalence of blood group 0 places more demand on it when compared
to other blood groups in developing countries. Group 0 blood is usually abused in hospitals with
the erroneous belief that individuals with blood group 0 are universal donors. Haemolysins are
IgG antibodies seen particularly in blood group 0 subjects and their demonstration in vitro helps
detect dangerous blood group 0 donors whenever such blood is to be given to non-O individuals.

Objective: The aims of this study are to determine the prevalence and titre of anti-A and ant-B
haemolysins in blood group 0 donors and also in pregnant women to see the effect of repeated
pregnancy on the prevalence and titre ofhaemolysins.

Methods: 500 blood group 0 donors and blood group 0 pregnant women consisting of 300
primigravida and 300 multigravida were screened for haemolysins. Titration ofhaemolysins was
done on the serum of those who tested positive to haemolysin screening.

Results: In the donor population the prevalence ofhaemolysins was 45.2% and the titre ranged
from 2 to 32. 188(37.6%) of the donors have titre grater than 8. In the primigravida, the
prevalence was 48.3% and the range of titre is same as that of the donor population. The
prevalence for the multigravida was 53.3% and titre range was 2 to 64.

Conclusion. The prevalence ofhaemolysins is quite high in our environment and we recommend
that blood group 0 should, as much as possible, NOT be transfused to Non-O individuals except
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as packed or washed red cells during emergency. Repeated pregnancy enhances the production of
haemolysins.
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INTRODUCTION
Naturally occurring anti-A and anti-B antibodies of ABO blood group system are routinely
produced about three to six months after birth in response to substances in food, bacteria, gut flora
etc which are similar toAor B blood group antigens."

Immune anti-A, anti-B or anti-A+ B antibodies (haemolysins) on the other hand, are produced in
some individuals due to sporadic hyper-immunization by allo-antigens or hetero-antigens.: Anti-
A+B haemolyses both A and B blood groups. Medical literature is replete on haemolysins in
different parts of the world including Nigeria. The findings are largely inconsistent with respect to
prevalence. Anti-A and anti-B haemolysins are said to occur in about 5 to 10% of Europeans:
However, in another study carried out in Port Moresby, Tolonu showed an incidence of 44.4% and
that of Papua, New Guinea to be 35.31%: Adewuyi reported 18.6% among Zimbabweans:
Incidence in India was 27.2%:

Prevalence ofhaemolysins in various parts of Nigeria has also been reported. Study carried out in
llorin on blood group 0 donors gave a prevalence of 23.2%' and in Jos the prevalence was
38.10%: In a study carried out in Benin City two decades ago, the prevalence was as high as
62.9%." However, recent work done in Benin City showed a much lower prevalence of36. 7%."

Most ofthese studies were on blood group 0donors, however, to our knowledge, very few studies
have been done on the prevalence ofhaemolysins in pregnant group 0women. In a study carried
out in Calabar, the prevalence of haemolysins was significantly lower among the pregnant
women than the non-pregnant group." Therefore, in addition to blood group 0 donors, this study
went further to determine the prevalence as well as the titre of immune antibodies among
pregnant group 0women.

PATIENTS AND METHODS
Patients: Consecutive blood group 0 ante natal attendees between April and October, 2005 at the
University of Benin Teaching Hospital (UBTH) were recruited in this study. They were divided
into two groups: 300 primigravida and 300 multigravida who gave informed consent. Blood
group 0 donors seen at the donor clinic ofthe hospital within the same period were also recruited.
After obtaining consent using a consent form each subject was asked of his or her blood group.
Only those that said they have blood group 0were selected. Their blood groups were, however,
confirmed using specific antisera. Other information relating to pregnancy and blood transfusion
were obtained using an interviewer-administered questionnaire.

Exclusion criteria:

Donor Population: Female blood donors who have ever been pregnant or previously transfused,
• male donors with history of blood transfusion.

Pregnant Women: Those with history of blood transfusion were all excluded.
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Blood samples: Ten millimeters of blood was collected from the cubital vein of each subject into
dry sterile universal plastic container. ABO blood grouping was carried out on each sample for
confirmation of group. The blood was allowed to clot and then centrifuged at 1,000g and clear
serum was collected and tested for the presence of anti-A and anti-B haemolysins using standard
methods as published in the literature."" All tests were carried out within 24 hours to avoid
complement inactivation.

AU··the blood samples showing presence of haemolysins were subjected to titration of the
antibodies using method of Adewuyi.: However, prior to the titration ofhaemolysins we did not
neutralize the IgM in the blood samples because of unavailability of DDT and 2ME reagents
during the study.

Data was analyzed using SPSS version 11.0

RESULTS
A total of 1,100 subjects were studied, comprising 500 blood group 0 donors, 300 primigravida
and 300 multigravida. The blood donors consisted of 485 males and 15 females. Their mean age
was 34.5 ± 10.16 years. In the donor population, the prevalence ofhaemolysins was 45.2% with
anti-A contributing 3.6%, anti-B 7.8% and anti-A+B 33.8 % (Table 1). In terms of titre 188
(37.6%) of the donors had a high titre of greater than 8 (dangerous group 0donors).

Concerning the pregnant subjects, their mean age was 26.35 ± 5.48years for the primigravida and
30.13 ± 5.17years for multigravida. In the primigravida population, the prevalence of
haemolysins was 48.3% with anti-A 10.3%, anti-B 10.0% and anti-A+B 28.0%. Concerning the
multigravida population, the prevalence of haemolysins was 53.3% with anti-A contributing
8.0%, anti-B 5.7% and anti-A+B 29.6 % (Table 1).

The maximum titre of32 was recorded in 11(3.7%) subjects for the primigravida while titre of64
was the highest in multigravida population from 25 (8.3%) women (table 2). On categorizing the
haemolysins into low «=8) and high titres (>8), we found out that 98 (32.7%) of the multigravida
womenhavehigh titre as opposed to primigravidaof32(1O.6%) (Table 2).

Table 1: Prevalence ofHaemolysins in the Study Populations

Haemolysins Blood Donors Primigravida Multigravida

Anti-A 18(3.6) 30(10.0) 24(8.0)

Anti-B 39(7.8) 31 (10.3) 47 (15.7)

Anti-A+B 169 (33.8) 84 (28.0) 89 (29.6)

Total 226(45.2) 145 (48.3) 160 (53.3)

Percentages in parenthesis
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Table 2: Titre of Haemolysin in Pregnant Women

Primigravida Multigravida

Titre Anti-A Anti-B Anti- Total Anti-A Anti-B Anti- Total

A+B A+B

2 0(0.0) 3 (1.0) 8 (2.7) 11(3.7) 0(0.0) 3 (1.0) 0(0.0) 3 (1.0)

4 15 (5.0) 16 (5.3) 25 (8.3) 56 (18.6) 10 (3.3) 6 (2.0) 5 (1.7) 21 (7.0)

8 14 (4.7) 12 (4.0) 20(6.6) 46(15.3) 5 (1.7) 12(4.0) 21 (7.0) 38 (12.7)

16 1(0.3) 0(0.0) 20(6.6) 21 (7.0) 6 (2.0) 10 (3.3) 35 (11.7) 51(17.0)

32 0(0.0) 0(0.0) 11(3.7) 11(3.7) 2 (0.7) 8 (2.7) 12(4.0) 22 (7.3)

64 1(0.3) 8 (2.7) 16 (5.3) 25 (8.3)

Total 30(10.0) 31 (10.3) 84(28.0) 145(48.3) 24 (8.0) 47 (15.7) 89 (29.6) 160(53.3)

Percentage in parenthesis

Table 3: Degree of Haemolysin Titre among the Pregnant Women

Titre Primigravida Multigravida Pvalue

Lowt c=S) 113 62 <0.05

High(>8 ) 32 98 <0.05

DISCUSSION
A policy of transfusing only group identical donor blood to recipients would make the screening
of blood for haemolysins unnecessary. However, the non-availability of donor blood of all groups
at all times necessitates the transfusion of group 0 donor blood to certain recipients of A, Band
AB blood groups particularly in developing countries like Nigeria. Unfortunately, not all the
blood banks that give group compatible rather than group identical blood engage in screening and
titrating for haemolysins especially in emergency transfusion requirements.

This study showed a prevalence of 45.2% in the 500 blood group 0 donors. This finding is very
high when compared to the findings by European workers of 5-10%:

.•
Several reasons may account for this. First, Polley et. al» asserted that the Nigerian haemolysin is
possibly much more potent as seen in invitro haemolysis. Secondly, emphasis has been made
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on the possibility of booster quantities of A and B antigens being transferred by blood sucking
insects such as mosquitoes," which are common in tropical countries like Nigeria. Okafor and
Enebe- recorded a higher prevalence of 62% and this can be explained by the fact that their study
was done 20years earlier than this study and precaution in blood serology and procurement have
improved. For instance the use of packed cells and component specific therapy has helped to
reduce isoimmunization particularly during multiple transfusions. The titre of haemolysins in
blood donors, 37.6% of donors have a titre 8 and above which is taken to cause significant in-vivo
haemolysis·, which is similar to 31.7% found in Ilorin.

Concerning the pregnant subjects, this study showed significant relationship between parity,
prevalence and titre ofhaemolysins. Even though parity is not known to determine the severity of
Haemolytic Disease of the new born due to ABO incompatibility, (unlike that of Rhesus) this
work showed significant higher prevalence and titre of these immune antibodies in the
multigravida than the primigravida women. This is contrary to the findings of Usanga- which
showed a lower prevalence in pregnant women. The reasons for their lower value could be as a
result of genetic and environmental influences: Again, the period of rainy season when this study
was carried out (April-October) could contribute to our higher value as this is when the frequency
of mosquito bites known to stimulate immune antibody production" is on increase. It appears from
this study, that pregnancy, especially repeated, further enhances the production of immune anti-
A, anti-B and anti-A+B; although, we did not follow up the patients till delivery to ascertain the
effect ofthese maternal hyper-immune antibodies to the fetus.

CONCLUSION

The prevalence of haemolysins is quite high in our environment and we recommend that blood
group 0 should, as much as possible, NOT be transfused to Non-O individuals except as packed
or washed red cells during emergency. We screened for haemolysins in 600 women using
standard methods. The study showed a higher prevalence of haemolysins in multigravida
compared to primigravida. We concluded that repeated pregnancies may further enhance the
production of immune antibodies in blood group 0 women.
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