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Abstract

Anti-A and anti-B haemolysins are lytic antibodies
that cause haemolysis of red blood cells of recipients when
‘O’ group blood or plasma is transfused to non ‘O’ group
patients. They are known to cross the placenta and cause
haemolytic disease of the newborn. These antibodies are
large fractions of A and B antibodies that belong to 1gG and
IgM class of antibodies. Most blood group O individuals that

52 (62.65%) had significant titre (visual titre of 8 and
above) while a total of 53 (63.85%) had visual titre. This
study advocates the need to routinely screen for
haemolysin whenever a group O donor blood is to be

transfused to a non-group O recipient.
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donors in Federal Teaching Hospital, Abakaliki was i
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determined using haemolysin assay and antibody titration.
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Data obtained were analyzed statistically using descriptive . -
v J g P cause haemolysis of red blood cells of recipients when ‘O’

statistics and inferential statistics of Chi-Square. One hundred . )

group blood or plasma is transfused to non ‘O’ group patients.
and fifty seven samples from group O donors comprising 126
(80.25%) males and 31 (19.75%) females were enrolled for
this study. Among the overall population studied, a total of
83 (52.87%) had alpha and/or beta haemolysin. Alpha
haemolysin was found in 33 (39.76%), 26 (31.33%) had beta
haemolysin while 24 (28.91%) had both alpha and beta

haemolysin. Among the 83 samples positive for haemolysins,

They are known to cross the placenta and cause haemolytic
disease of the newborn [1]. These antibodies are large fractions
of A and B antibodies that belong to 1gG and IgM class of
antibodies [2]. Variable proportions of dangerous group O
donors have been reported and in most studies it is found that
approximately 10-20 percent of group O donors have high titre

of anti-A or anti-B haemolysins [3-5].
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The practice in blood banks with inadequate blood supply is to
use group O donor blood as a universal donor where group
identical blood is not available or in the transfusion of infants
born to non-group identical mothers [6]. It has long been
recognized that certain blood group O donors possess potent
ABO antibodies (anti-A and anti-B haemolysins) in their
plasma, which are dangerous to the recipient’s red blood cells
[7]. These haemolysins are found in the blood after allogenic
stimulation by red blood cell-like antigens (A-like and B-like
antigens) derived from tetanus toxoid, antitetanus serum and
typhoid-paratyphoid A and B vaccine [8]. That is why the
universal blood donor phenomenon has been outdated in major
blood banks.

The importance of blood group system in clinical blood
transfusion practice lies in the frequency of its antibodies and in
the possibility that such antibodies will destroy incompatible red
cells in vivo [9]. Almost everybody over the age of 6 months
has clinically significant anti-A and/or anti-B in their serum if
they lack the corresponding antigens on their red blood cells [9].
Blood group O red blood cells can be given to A, B or AB
recipients and were formerly inappropriately called “universal
donor red blood cells” [10]. However, early studies have shown
high frequency of potentially Iytic anti-A and anti-B
haemolysins in blood group O persons [10, 11]. This high
frequency of alpha and beta haemolysins has been suggested to
be responsible for the high frequency of ABO-haemolytic
disease of the newborn seen in Africans [12, 13].

The occurrence of anti-A (alpha haemolysin) and anti-B (beta
haemolysin) in group O donors was reported to be high in
African population [14-16]. As such, some laboratories still
spend time and resources screening for these Iytic haemolysins
using the labour-intensive technique due to the non-availability
of any automated method at present. In 1900, Karl Landsteiner
reported a series of tests that identified ABO blood group
system, which is known as the most clinically significant blood
group system till date [17, 18]. This is so because ABO
antibodies are consistently, predictably and naturally present in
the serum of people who lack the antigen. ABO compatibility

between the donor and recipient is crucial. Hence, strong

naturally occurring anti-A and anti-B haemolysins are IgM and
IgG and can readily activate complement and cause
agglutination. If ABO antibodies react with antigen in vivo, the
result is acute haemolysis and possible death. The clinical
significance of ABO blood group antigens relate to the capacity
to elicit the production of alloantibodies (both IgM and 1gG) to
cause destruction of transfused red cells or to cross the placenta
and give rise to haemolytic disease of the newborn [19].

There are reports of acute intravascular haemolysis after
transfusion of incompatible group O blood/ plasma components
[5, 20-24]. In Nigeria, as adequate supply of blood is not
available, it is not uncommon to transfuse group O blood to non
group O patients. With limited transfusion work up, passively
transferred antibodies in group O blood/plasma could result in
intravascular haemolysis in such patients.

The prevalence of alpha and beta haemolysins has been reported
in the range of 30-56% [6, 11, 25]. Haemolysin titres are usually
in the range of 2 to 32 but a visual titre of 8 has been observed
to be potent enough to cause in vivo haemolysis [6]. The
haemolysin screening test to identify dangerous group O blood
containing the potent haemolysin in the donor pool is performed
routinely in some blood banks. However, some other blood
banks including Federal Teaching Hospital, Abakaliki do not
carry out the test despite the reported higher prevalence of
haemolysins among group O donors. This study aimed at
determining the prevalence and titre of alpha and beta

haemolysins among blood donors in Abakaliki metropolis.

Materials and Methods

Study Area and Sample Population

The study was undertaken in Abakaliki, the capital of Ebonyi
State, South Eastern Nigeria. One hundred and fifty seven
samples from group O blood donors comprising 126 (80.25%)
males and 31 (19.75%) females were enrolled for this study
after signing the informed consent form presented to them. The
ages of the donors ranged from 19 to 49 years. The participants
were selected using simple random sampling technique. The
samples were examined for anti-A and anti-B haemolysins. A

total of 9ml of blood samples were collected from the subjects,
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4ml was dispensed into EDTA bottle while 5ml was dispensed
into plain bottles for serum extraction.

Five (5ml) of whole blood samples were obtained from group O
donors who had been screened, found to be eligible to donate
blood and had been accepted as donors in the blood bank of
Federal Teaching Hospital, Abakaliki. These samples were
preserved in EDTA containers. At least 2ml of haemoglobin
free serum was obtained from clotted samples after
centrifugation and stored in the refrigerator for haemolysin
assay. Whole blood samples of blood group A and B were also
obtained and preserved in EDTA containers and refrigerated at
4°C for the assay. Before use, the red blood cells were washed
four times in normal saline and the washed red blood cells
obtained and used for the haemolysin assay.

Blood Group Assay

Blood group assay was carried out. Whole red blood samples
were used to carry out ABO blood grouping by tube method
using commercially prepared antisera supplied by BioTech
Laboratories Ltd, UK.

Haemolysin Assay

Fresh A and B cells were washed four times in saline and red
cell suspension was made. Three tubes were arranged and two
parts of washed A, B and O cells were dispensed into each of
the two tubes, the O cells were used as negative control. Four
parts of group O serum was added to the tubes and then they
were incubated at 37°C for 30 minutes. Subsequently, the tubes
were centrifuged at 2500rpm for 1 minute and then they were
held before a source of light and with minimal disturbance, the
supernatant was observed for haemolysis macroscopically,
followed by microscopic examination using 10x and 40x
objective lenses respectively and the results were recorded.
Haemolysis was graded as follows; complete haemolysis 3+,
partial haemolysis 2+, trace haemolysis 1+, and no visual
haemolysis, negative.

Antibody Titration

All the samples showing haemolysis were titrated for anti - A
and anti - B haemolysins. 2ml of each serum was double diluted

serially in saline up to 64, and 0.5ml of each serum dilution and

0.5ml of absorbed fresh group O serum were placed in each of
the 3 tubes.

To each tube was added 0.5ml of 5% A cells, B cells and O
cells respectively. The O cells were used as negative control.
All tubes were incubated at 37°C for 1 hour. At the end of
incubation they were centrifuged and the supernatant examined
visually for haemolysis. The visual titre was taken as the last
dilution of serum where haemolysis was seen.

Data Analysis

The data generated were analyzed using simple descriptive
statistics and inferential statistics of Chi-Square. Statistical
analysis was performed with the aid of Statistical Programme
for Social Sciences (SPSS) version 18.0.

Results

Among the overall population studied, a total of 83 (52.87%)
had alpha and/or beta haemolysin. Alpha haemolysin was found
in 33 (39.76%), 26 (31.33%) had beta haemolysin while 24
(28.91%) had both alpha and beta haemolysin (Table 1). 54
(65.06%) samples had haemolysis of grades 3+ and 2+ against
both A and B cells whereas 29 (34.94%) had trace haemolysis.

Table 1: Prevalence of Haemolysins among the Population

Studied

Haemolysin Number (n) percentage (%0)
Alpha 33 39.76

Beta 26 31.33

Alpha+ beta 24 28.91

Total 83 100

Antibody titres were observed to be higher for anti-B than for
anti-A. The minimum titre for both anti-A and anti-B was 1
while the maximum titre was 8 and 16 for anti-A and anti-B
respectively. Among the 83 samples positive for haemolysins,
52 (62.65%) had significant titre (visual titre of 8 and above)
while a total of 53 (63.85%) had visual titre (Table 2). The titres
were higher among samples with both alpha and beta
haemolysins when compared with the positive titres of samples

with either alpha or beta haemolysins. There was no significant
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influence of sex or age on the frequency of haemolysins

observed in this study.

Table 2: Visual Titres of Anti -A and Anti-B Haemolysins

among the Donor Samples with Haemolysins

Dilution Anti-A Anti-B
1 5 7

2 8 6

4 11 8

8 3 4

16 0 1

32 0 0

64 0 0

Total 27 26
Discussion

High frequency of strongly haemolytic anti-A and anti-B
haemolysins has been reported from Asian and African
populations as compared to Caucasians [10, 11, 26, 27]. The
higher grades of haemolysins in these populations have been
attributed to mosquito bites and intestinal parasitic infections
[28]. High titres of ABO haemagglutinins in O group
individuals can also be the consequence of vaccination or other
antigen exposures [29].

The result obtained from this study revealed a haemolysin
prevalence of 52.87% in the 157 blood group O donors studied.
This relatively high overall haemolysin prevalence is
comparable to the reports of other workers from Nigeria. An
overall prevalence of 55.4% was found by Kagu and colleagues
[30], while 30.6% and 53.6% were found by Okafor and Enebe
[14] and Emeribe [15] respectively. However, a lower
prevalence of 23.2% was found in the study by Olawumi and
Olatunji [16]. It was observed in this study that beta haemolysin
occurred less frequently compared with alpha haemolysin. This
is consistent with the finding of Adewuyi and colleagues [27]
among black Zimbabweans.

Visual titre was observed to be higher among samples with both
alpha and beta haemolysins when compared to the positive titres

of samples with either alpha or beta haemolysins. Taking a

visual titre of 8 and above as being able to cause haemolysis in
vivo [6], it was observed that antibody titres were higher for
anti-B than anti-A. This is in contrast to the study by Olawumi
and Olatunji [16] which found higher titres for anti-A than for
anti-B. This difference may be attributed to the observation that
in this study, the donors were predominantly from the Igbo race
unlike their study which involved multi racial subjects. This
further shows that there is relatively high probability that when
transfused, in vivo haemolysis may occur. Of importance in this
study is the observation that when alpha haemolysin occurs in
combination with beta haemolysin there is higher titre of
significant antibodies.

Creating a policy of transfusing only group identical blood may
be the best approach for preventing post transfusion haemolysis
but this policy will entail improving the amount of all the blood
groups in the blood bank at any time. However, where this is
not possible, transfusing mainly packed cells from group O
donors to recipients of other blood groups may be a safer
method.

This study has shown that the prevalence of haemolysin is high
in our voluntary group O donor population. Therefore, despite
the labour intensiveness of haemolysin titration technique and
the frequent transfusion of group O blood to recipients of blood
group A, B and AB in our environments, there is need to
routinely screen our donors for haemolysins in order to identify
those posing the greatest risk to recipients. A further study to
determine the episodes of haemolysis in the recipients of group
O is needed so as to justify the clinical significance of such
antibodies. Also, close monitoring of all transfusions is
necessary to prevent significant consequences of such

transfusions.

References
1. Boorman K E, Dodd B E, Lincoln P J (1988) Blood
group serology, 6" ed. Edinburgh Churchill
Livingstone 22.
2. Mathai J, Sindhu P N, Sulochana P V, Sathyabhama S

(2003) Haemolysin test for characterization of immune

Volume 2 ¢ Issue 2 » 113

www.aperito.org


http://dx.doi.org/10.14437/GOA-2-113

Citation: Ugah Uchenna (2014), Epidemiology of Haemolysins among Blood Donors in Abakaliki, Ebonyi State, Nigeria. Gastro
Open Access 2:113

http://dx.doi.org/10.14437/GOA-2-113

10.

11.

12.

ABO antibodies. Indian Journal of Medical Research
118: 125-128.

Ervin D M, Christian R M, Young L E (1950)
Dangerous universal donors. Further observations on in
vivo and in vitro behaviour of iso-antibodies of
immune type present in group O blood. Blood 5: 553-
567.

Gardner J M, Tovey G H (1954) Potentially dangerous
group “O” blood. A screening test. Lancet 335: 974-
975.

Larsson L G, Welsh V J, Ladd D J (2000) Acute
intravascular haemolysis secondary to out of group
platelet transfusion. Transfusion 40: 902-906.
David-West A S (1981) Blood transfusion and blood
bank management in a tropical country. Clinics in
Haematology 10: 1014-1028.

Zimmerlim, Lerut J, Miller P, Zimmerman A,
Nydegger U (1991) Fluctuation of anti-A and anti-B
histo-blood-group antibodies in a patient after liver
transplantation. Infusions Therapies 18: 91-95.

(1989)
immunohaematology thory and technique USA: Lea
and Febinger 13: 110-121.

Marcela C, Antole L (1999) “Antigens in human
blood,” in Postgraduate Haematology, chapter 10, pp.
186-189, Butterworth-Heinemann, Boston, Mass, USA
4th edition.

Worlledge S, Ogiemudia S E, Thomas C O (1974)

Blood group antigens and antibodies in Nigeria.

Turgeon M L Fundamentals  of

Annals of Tropical Medicine and Parasitology 68: 249-
264.

Kulkarni A G, Ibazebe R, Fleming A F (1985) High
frequency of anti-A and anti-B haemolysins in certain
ethnic groups of Nigeria. Vox Sanguinis 48: 39-41.
Kirkman N (1977) Further evidence for a racial
difference in frequency of ABO hemolytic disease.
Journal of Pediatrics 90: 717-721.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Page 5 of 6

Chintu C, Zipursky A, Blajchman M (1979) ABO
haemolytic disease of the newborn. East African
Medical Journal 56: 314-319.

Okafor L A, Enebe S (1985) Anti-A and anti-B
haemolysins, dangerous universal blood donors and the
risk of ABO antagonism in a Nigerian community.
Tropical and Geographical Medicine 37: 270-272.
Emeribe A O (1990) the status of alpha and beta
haemolysins in Nigerian blood donors. East African
Medical Journal 67: 205-208.

Olawumi H O, Olatunji P O (2001) Prevalence and
titre of alpha and beta haemolysins in blood group ‘O’
donors in llorin. African Journal of Medicine and
Medical Sciences 30: 319-321.

Landsteiner K (1901) Blood Groups, Blood typing and
Blood transfusions. Pathological Anatomy Institute of
the University of Vienna, Vienna Medicine 8: 2-8.
Dean | (2005) Blood groups and Red cell antigens. The
ABO blood group. National Center for Biotechnology
Information (NCBI), National Library of Medicine,
National Institute of Health, Bethesda 20892-6510.
Dodd R Y (1994) Adverse consequences of blood
transfusion: Quantitative risk estimates. In: Nance, S.T
(ed). Blood Supply: Risk, Perceptions and Prospects
for the future. AFBB, Bethesda 1-24.

McLeod B C, Sassetti J R, Weens J H, Vaithiananthan
T (1982) Haemolytic transfusion reaction due to ABO
incompatible plasma in a platelet concentrate.
Scandinavian Journal of Haematology 28: 193-196.
Pierce R N, Reich L M, Mayer K (1985) Haemolysis
following platelet transfusions from ABO incompatible
donors. Transfusion 25: 60-62.

Reis M D, Coovadia A S (1989) Transfusion of ABO —
incompatible platelets causing severe haemolytic
reaction. Clinical Laboratory Haematology 11: 237-
240.

Murphy M F, Hook S, Waters A H, Sterlini J, Whelan
J, et al. (1990) Acute haemolysis after ABO -

Volume 2 ¢ Issue 2 » 113

www.aperito.org


http://dx.doi.org/10.14437/GOA-2-113

Citation: Ugah Uchenna (2014), Epidemiology of Haemolysins among Blood Donors in Abakaliki, Ebonyi State, Nigeria. Gastro
Open Access 2:113

http://dx.doi.org/10.14437/GOA-2-113

24.

25.

26.

217.

incompatible platelet transfusions. Lancet 335: 974-
975.

McManigal S, Sims K L (1999) Intravascular
haemolysis secondary to ABO incompatible platelet
products. An underrecognized transfusion reaction.
American Journal of Clinical Pathology 111: 202-206.
Onwukeme K E, Nanna O U (1990) Frequency of anti-
A and anti-B haemolysins in Nigerians living in Jos.
Nigerian Medical Practice 20: 29-34.

Redman M, Malde R, Contreras M (1990) Comparison
of IgM and 1gG anti — A and anti — B levels in Asian,
Caucasian and Negro donors in the North West
Thames region. Vox Sanguinis 59: 89-91.

Adewuyi J O, Gwanzura C, Mvere D (1994)
Characterization of anti — A and anti — B in black
Zimbabweans. VVox Singuinis 67: 307-309.

28.

29.

30.

Page 6 of 6

Bird G W G (1982) Blood Groups: Determinants of
recognition and of susceptibility to disease. In: garathy
G. editor, Blood Group Antigens and Disease.
Arlington. American Association of Blood Banks 1-24.
Siber G R, Ambrosino D M, Gorgone B C (1982)
Blood group A — like substance in a preparation of
pneumococcal vaccine. Annals of Internal Medicine
96: 580-586.

Kagu M B, Sagir G A, Mohammed A A, Moshood, W
K Malah M B, et al. (2011) Anti — A and Anti — B
haemolysins amongst blood group O voluntary blood
donors in Northeastern Nigeria. Journal of Blood
Transfusion 30: 40-46.

Volume 2 ¢ Issue 2 » 113

WWW.aperito.org


http://dx.doi.org/10.14437/GOA-2-113

	Abstract
	Keywords
	Corresponding Author
	Introduction
	Materials and Methods
	Blood Group Assay
	Haemolysin Assay
	Data Analysis
	Antibody Titration
	Discussion
	References
	Results
	Table 1
	Table 2

