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Abstract incompatibility among 2(2.5%) while Rh D 
Haemolytic disease of the Foetus and New-born incompatibility (Rh D-IgG) was responsible for 
(HDFN) is an autoimmune haemolytic disease the positive DAT in 2(2.5%) of the subjects.
caused by feto-maternal blood group 
incompatibility which usually occurs in foetuses In conclusion, we have observed in this study 
and new-borns. The aim of this study was to find that HDFN due to ABO incompatibility and Rh 
out the percentage prevalence of positive DAT D incompatibility are common among babies of 
among babies' due to IgG antibodies. This African descent delivered in Sokoto, Nigeria. 
descriptive study was carried out among 79 There is need to implement best practices in the 
singleton babies born in Specialist Sokoto, prevention, diagnosis and optimal management 
North-Western Nigeria to determine invivo of HDFN in Sokoto in particular and Nigeria in 
sensitization of the foetal red cells to IgG general.
antibodies. Three millilitres of Cord blood were 
collected, and the red cells were screened for in- Introduction 

Haemolytic disease of the foetus and new-born vivo sensitization using Ortho Biovue (U.S.A.) 
(HDFN) is an autoimmune haemolytic disease Column Agglutination Technology based DAT 

cassettes. The study showed that four out of caused by foeto-maternal blood group 
seventy-nine singletons, had positive DAT. ABO incompatibility which usually occurs in foetuses 
and Rhesus D blood group was determined on and new-borns (Macher et al., 2016). 
samples from the mothers and the neonates. Alloantibodies produced by the mother's 
ABO, Rhesus D and direct antiglobulin (IgG) immune system as a result of foetal blood 
test was carried out on samples from the mothers containing blood group antigen/s inherited from 
and babies using the Column agglutination the father which is incompatible with his mother, 
technique (Ortho Diagnostics, USA). ABO flows through the placenta into the mother's 
blood group distribution among the mothers blood, have been incriminated in HDNF (Yousuf 
indicated that 22(27.8%), 12(15.2%), 1(1.3%) et al., 2012; Velasco et al., 2014). The disease 
and 44 (55.7%) were blood group A, B, AB and O occur when this antibody flows through the 
respectively. ABO blood group distribution placenta into the foetus or new-born, and bind to 
among the babies  indicated that 21(26.6%), the antigen on the red blood cells of the foetus or 
20(25.3%), 2(2.5%) and 36(45.6%)  were ABO new-born, resulting in HDFN (Oseni and 
group A, B, AB and O respectively. Among the Akomolafe, 2011; Cohen et al.,2014). Clinically, 
mothers 74(93.7%) were Rh D Positive while most cases of ABO incompatibility -related 
5(6.3%) were Rh D negative. Among the babies, HDFN occur when the mother is O blood type, 
75(94.9%) were Rh D positive and 4(5.1%) were and the foetus or infant is A or B blood type or 
Rh D negative. Among the 79 babies, the DAT when mother is Group B or A and the foetus is A 
(ABO-IgG) test was positive in 4(5.1%). The and B respectively (Kakaiya et al., 2010).
positive DAT was due to ABO group 
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HDFN is primarily caused by foetal-maternal and in proportions and the hypothesis was tested 
ABO blood group incompatibility, accounting with statistical software (SPSS version 20) at 
for 86% of all HDFN worldwide (Branch et al., p<0.05 significant levels and 95% confidence 
2011; Jakobsen et al.,2014; Yasuda et al.,2014). using the Person Chi-square test.
In contrast, HDFN due to Rh blood group 
incompatibility occurs when mum is Rh D Results:
negative, and baby is Rh D positive and accounts Table 1 shows that there were 22 Blood group A 
for approximately 15% of HDFN (Riyami et al., Mothers with a Percentage of 27.8%, 12 were of 
2014). Examination of prenatal blood group Blood Group B, with a percentage of 15.2%, 1 
antibodies is an important clinical method for the was AB with a percentage of 1.3% and 44 were of 
prevention of deformed or abnormal birth Blood Group O with a percentage of 55.7% 
(Calkins et al.,2015; Kumar et al.,2016; Macher respectively. The distribution of Baby's ABO 
et al.,2016). Currently, the screening of HDFN is Blood group with group A having a frequency of 
mainly performed by checking the ABO and Rh 21 and Valid Percent of 26.6%, group B with a 
blood group antigens of the couples to detect the frequency of 20 and Valid Percent of 25.3%, 
incompatibility of their blood type (Özgönenel et group AB with the least frequency and group O 
al., 2015). Also, the presence of Rh antibodies with the highest frequency of 36 and Valid 
(particularly anti-D and c) in pregnant women is Percent of 45.6%.
usually determined at booking and at 28 weeks 
gestation to detect presence of these Table 2 shows that 74(93.7%) of the mothers were 
alloantibodies that can potentially cause HDFN Rh D Positive Mothers 5(6.3%) were Rh D 
(Houston et al.,2015; Li et al., 2015). The aim of negative. Among the babies, 75(94.9%) were Rh D 
this study was to investigate the percentage positive and 4(5.1%) were Rh D negative. Among 
prevalence of HDFN due to IgG and complement the 79 babies, the DAT (ABO-IgG) test was positive 
among babies with HDFN. in 4(5.1%). The positive DAT was due to ABO 

group incompatibility among 2(2.5%) while Rh D 
Materials and Method incompatibility (Rh D-IgG) was responsible for the 
This is a descriptive study carried out on 79 positive DAT in 2(2.5%) of the subjects.
singleton babies to determine in vivo 
sensitization of the foetal red cells to IgG Table 3 shows prevalence of HDFN due to ABO 
antibodies. Three millilitres of Cord blood were and Rh D blood group incompatibility between 
collected, and the plasma was screened for the Mum and Babies. The DAT test (IgG) was 
presence of alloantibodies by Ortho Biovue positive in 4(5.1%) of the babies. The study 
system cassettes (AHG/Coombs) technique. showed 2(2.5%) of the babies had a positive DAT 

due to ABO incompatibility between mum and 
Data analysis: baby. Also, 2(2.5%) had HDFN caused by Rh D 
The data obtained was presented in tabular forms incompatibility.

Table 1: ABO Blood group distribution among Mothers and Babies

ABO Group  Mum  Baby 
N  %  N % 

A  22  27.8   21 26.6 

B  12  15.2   20 25.3 

AB  1  1.3   2  2.5 

O  44  55.7   36  45.6 

Total  79  100.0 79  100.0 
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Table 2: Rh D Blood group distribution among Mothers and Babies

Rh D Group  Mum  Baby 
N  %  N % 

Positive  74  93.7  75 94.9 

Negative  5  6.3  4 5.1 

Total  79  100.0 79 100.0 

 
Table 3: Prevalence of HDFN due to ABO and Rh D blood group incompatibility between Mum 
and Babies.

DAT Test  N (%) Due to ABO 

Incompatibility  

N (%) due to ABO 

Incompatibility 

Positive  2(2.5%)  2(2.5%) 

 
Discussion 0.33–2.2% (Dufour and Monoghan 1980). 
We observed that of the 79 singleton babies born Similarly, a previous report (Akanmu et al., 2015) 
4 (5.1%) had HDFN indicated by a positive DAT in Lagos, Nigeria estimated that 14.3% of 
(IgG) test. HDFN is caused by maternal deliveries will result in a blood group O woman 
alloimmunization through exposure to giving birth to a child who is non-group-O. 
incompatible red blood cell antigens of the foetus Approximately 4.3% of deliveries are likely to 
or through incompatible blood transfusion suffer ABO HDFN. It could be that the ABO 
(Jackson et al., 2021). The immunoglobulin G antibody formed because of ABO incompatibility 
(IgG) antibodies formed are actively transported are IgG antibodies subclass that does not fix 
across the placenta and can cause foetal compliment since no complement activation 
haemolysis and anaemia. When untreated, occurs, therefore the immune mechanisms of red 
progressive foetal anaemia resulting in hydrops cell destruction may be in the absence of 
foetalis and ultimately death. In foetuses that complement component coating of the infant red 
survives, there is persistent haemolysis resulting cells. Also, erythrocytes sphering is a common 
in neonatal anaemia and hyperbilirubinemia, finding in ABO haemolytic disease and IgG anti-A 
which when untreated can leads to kernicterus. has been shown to be capable of mediating ADC 
The direct antiglobulin test (DAT) is a highly (Chen et al., 2017). Again, it had earlier been 
sensitive clinically significant laboratory test demonstrated that destruction of red cells in vitro 
that detects immunoglobulin and/or complement was antibody-dependent, cell-mediated and was 
on the surface of red blood cells. The DAT is suggested that this mechanism may account for 
valuable in the diagnosis of haemolytic disease much of the haemolysis due to antibody of the IgG 
of the foetus/newborn (Khantisitthiporn, 2024). class observed in vivo (Flegel, 2015). 
False reactions may occur with improper 
technique, including improper washing, We also observed that 2(2.5%) had HDFN due to 
centrifugation, specimen agitation at the time of Rh D incompatibility. Our finding is consistent 
result interpretation as well as patient-related with previous reports (Roberts, 2008; Basu et al., 
factors including rouleaux and spontaneous red 2011; Hendrickson and Delaney, 2016) which 
blood cell agglutination contribute to false indicated that most severe cases of HDFN were 
results (Zantek et al., 2012). attributed to Rh(D) incompatibility between an 

Rh(D)-negative woman and her Rh(D)-positive 
Our finding of a prevalence of ABO -related foetus, with Rh(D) alloimmunization having 
HDFN is consistent with a previous report which occurred during a previous pregnancy. However, 
indicated that the incidence of ABO HDFN is with the introduction of routine Rh IG 
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immunoprophylaxis; alloantibodies of other following best practices to facilitate the 
specificities other than anti D have emerged as an prevention, diagnosis and management of 
important cause of HDFN and are now HDFN in Nigeria; routine testing of ABO, Rh D 
responsible for greater proportion of these cases group and alloantibody screening of mothers at 

st(Liumbruno et al., 2010). HDFN typically 1  antenatal booking, foetal genotype testing of 
occurs when there is an ABO or Rh foetus for mum that has Rh D and Kell genotype 
incompatibility between the mother and foetus. using non-invasive techniques in mum that have 
ABO incompatibility-related HDFN tend to be the group specific alloantibodies, fetomaternal 
milder for several reasons compared to that due haemorrhage testing in Rh D negative pregnant 
to Rh incompatibility that tend to be more severe women who are carrying Rh D positive babies 
requiring more monitoring and treatment. ABO from Cell Foetal DNA testing following a 
HDFN are often associated with minor degrees potentially sensitising event, Implementation of 
of red cell destruction evident by incidence of Routine Antenatal Anti-D Prophylaxis for non-
neonatal jaundice and slight lowering of the sensitized Rh D negative women who are 
haemoglobin. Also, the A and B antigens tend to carrying a Rh D positive baby, provision of 
be fully developed at birth coupled with the fact facility for intrauterine blood transfusion for 
that they are not confined to the red cells only. A anaemic babies inutero that are severely affected 
small fraction of anti-A/anti-B IgG crossing by HDFN, provision of donor red cell that meet 
placenta tend to be partly IgG2 which only cause the requirement for transfusion to neonates that 
red cell destruction in infants whose are severe affected and need exchange and top up 
macrophages carry the high-affinity FcRIIa blood transfison to manage their HDFN.  These 
receptor. Fcã receptors in placental tissue that implementations are likely to help optimize the 
tend to bind IgG1 with higher affinity compared care offered to babies affected by HDFB in 
to IgG2 (Kumawat et al.,2018). Nigeria (Erhabor et al.,2023).

There are other situations apart from ABO and Conclusion 
Rh D when the mother has an HDFN causing In conclusion, we have observed in this study that 
alloantibodies (anti-Kell, anti-C, anti-c, anti-E, HDFN due to ABO incompatibility and Rh D 
anti-e, anti-Duffy, anti-Kidd, anti-M, anti-N, and incompatibility are common among babies of 
anti-U) that are directed to the group specific African descent delivered in Sokoto, Nigeria. There 
antigen located on the baby red cells (Li et is need to implement best practices in the 
al.,2020). The pathophysiology of the disease prevention, diagnosis and optimal management of 
has to do with low molecular weight HDFN in Sokoto in particular and Nigeria in general
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previous pregnancy against foreign foetal red References
blood cell antigens often inherited from the Akanmu, A.S., Oyedeji, O.A., Adeyemo, T.A., 
father and which the mother lacks. In subsequent Ogbenna, A.A. (2015). Estimating the Risk 
pregnancies if the foetus is carrying the group of ABO Haemolytic Disease of the Newborn 
specific antigen to which the maternal in Lagos. Journal of Blood Transfusion; 
alloantibody is specific, the low molecular 2015:560738. doi: 10.1155/2015/560738.
weight IgG antibodies can enter the foetus Branch, D.R., Scofield, T.L., Moulds, J.J., 
through the placenta and bind with the antigens Swanson, J.L. (2011). Unexpected 
on foetal erythrocytes. Sensitized foetal suppression of anti-Fya and prevention of 
erythrocytes are excessively damaged and taken haemolytic disease of the foetus and 
off the circulation by the reticuloendothelial newborn after administration of Rh immune 
system predominantly the spleen. This often globulin. Transfusion; 51: 816-819. 
results in hyperbilirubinaemia, foetal or neonatal Calkins, K., Roy, D., Molchan, L., Bradley, L., 
anaemia, oedema, hepatosplenomegaly, and Grogan, T., Elashoff, D., Walker, V. (2015). 
other symptoms. with a potential for miscarriage Predictive value of cord blood bilirubin for 
or stillbirth in severe cases (De Haas et al.,2015). hyperbilirubinemia in neonates at risk for 
There is need for the implementation of the maternal-foetal blood group incompatibility 

SJMLS

SJMLS Volume 9, Number 4   December, 2024    Page 232



and haemolytic disease of the newborn. Apheresis Science; 53: 399-402.
Journal of Neonatal and Perinatal Jackson, M.E., Baker, J.M. (2021). Haemolytic 
Medicine; 8: 243-250. disease of the Fetus and Newborn: historical 

Chen, M,, Zeng, Y., Chen, X. (2017). Effects of and current state. Clinical Laboratory 
maternal serum IgG anti-A (B) and neonatal Medicine;41(1):133–151.
direct anti globulin red blood cell antibody Jakobsen, M.A., Nielsen, C., Sprogøe, U. 
expression on the occurrence and (2014). A case of high-titer anti-D hemolytic 
development of neonatal ABO haemolysis. disease of the newborn in which late onset 
Biomedical Research; 28 (4): 1855-1858. and mild course is associated with the D 

Cohen, D.N., Johnson, M.S., Liang, W.H., variant, RHD-CE(9)-D. Transfusion; 54: 
McDaniel, H.L., Young, P.P. (2014). 2463-2467. 
Clinically significant haemolytic disease of Kakaiya, R.M., Whaley, A., Howard-Menk, C., 
the newborn secondary to passive transfer of Rami, J., Papari, M., Campbell-Lee, S., 
anti-D from maternal RhIG. Transfusion; Malecki, Z. (2010). Absence of haemolytic 
54: 2863-2866. disease of foetus and newborn despite 

De Haas, M., Thurik, F.F., Koelewijn, J.M., Van materna l  h igh- t i t e r  IgG an t i -Ku .  
der Schoot, C.E. (2015). Haemolytic disease Immunohematology; 26: 119-123.
of the foetus and newborn. Vox Sanguine; Khantisitthiporn, O. (2024). Significance of 
109(2): 99–113. antiglobulin test in clinical diagnosis. 

Dufour, D.R., Monoghan, W.P. (1980). ABO Journal of Haematology and Transfusion 
haemolytic disease of the newborn: a Medicine;34(3): 159-161.
retrospective analysis of 254 cases. Kumar, R., Saini, N., Kaur, P., Sood, T., Kaur, G., 
American Journal of Clinical Pathology;73: Bedi, R.K., Mittal, K. (2016). Severe ABO 
369–373. doi: 10.1093/ajcp/73.3.369. Hemolytic Disease of Newborn with High 

Erhabor, O., Akpotuzor, J.O., Afriyie, E.Y., et al Maternal Antibody Titres in a Direct 
(2023). Optimizing Blood Transfusion Antiglobulin Test Negative Neonate. Indian 
Service Delivery across the West Africa Journal of Pediatrics; 83: 740-1.
Sub-Region. Thalassemia Syndromes - New Kumawat, V., Kulkarni, K., Goyal, M., Lokadas, 
Insights and Transfusion Modalities. Intech V. (2018). ABO Hemolytic Disease of Fetus 
Publishers:  DOI:  ht tp: / /dx.doi .org and Newborn; Still a Diagnostic Dilemma: A 
/10.5772/intechopen.108628 Case Report. Indian Journal of Hematology 

Flegel, W.A. (2015). Pathogenesis and and Blood Transfusion;34(1):183-184.
mechanisms of  antibody-mediated Li, P., Pang, L.H., Liang, H.F., Chen, H.Y., Fan, 
haemolysis. Transfusion;55(2): S47-58. X.J. (2015). Maternal IgG Anti-A and Anti-

Hendrickson, J.E., Delaney, M. (2016). B Titer Levels Screening in Predicting ABO 
Haemolytic disease of the foetus and Haemolytic Disease of the Newborn: A 
newborn: modern practice and future Meta-Analysis .  Foetal  Paediatr ic  
investigations. Transfusion Medicine Pathology; 34: 341-50. 
Reviews;30(4):159–164. Li, S., He, Z., Luo, Y. et al. (2020). Distribution 

 Basu, S., Kaur, R., Kaur, G. (2011). Haemolytic of maternal red cell antibodies and the risk of 
disease of the foetus and newborn: Current severe alloimmune haemolytic disease of 
trends and perspectives. Asian Journal of the foetus in a Chinese population: a cohort 
Transfusion Science;5(1):3-7. study on prenatal management. BMC 

Houston, B.L., Govia, R., Abou-Setta, A.M., Pregnancy Childbirth; 20: 539.
Reid, G.J,, Hadfield, M., Menard, C., Noyd, Liumbruno, G.M., D'alessandro, A., Rea, F., 
J., Main, S., Zarychanski, R. (2015). Severe Piccinini, V., Catalano, L., Calizzani, G., et 
Rh alloimmunization and haemolytic al. The role of antenatal immunoprophylaxis 
disease of the foetus managed with in the prevention of maternal foetal anti Rh 
p l a s m a p h e r e s i s ,  i n t r a v e n o u s  (D) alloimmunisation. Blood Transfusion;8: 
immunoglobu l in  and  in t rau te r ine  8–16. doi: 10.2450/2009.0108-09.
transfusion: A case report. Transfusion Macher, S., Wagner, T., Rosskopf, K., Reiterer, 

SJMLS

SJMLS Volume 9, Number 4   December, 2024    Page 233



F., Csapo, B., Schlenke, P., Klaritsch, P. report and a review of the literature. 
(2016). Severe case of foetal haemolytic Transfusion; 54: 238-243.
disease caused by anti-C(w) requiring serial Roberts, I.A. (2008). The changing face of 
intrauterine transfusions complicated by haemolytic disease of the newborn. Early 
pancytopenia and cholestasis. Transfusion; Human Development; 84:515–23. doi: 
56: 80-3. 10.1016/j.earlhumdev.2008.06.005. 

Mian, I., Bradwell, A., Olson, A. (1991). Velasco Rodríguez, D., Pérez-Segura, G., 
Structure, function and properties of JiménezUbieto, A., Rodríguez, M.A., 
antibody binding sites. Journal of Molecular Montejano, L. (2014). Hemo- lytic disease 
Biology;217 (1): 133–151. of the newborn due to anti-jkb: case report 

Oseni, B.S., Akomolafe, O.F. (2011). The and review of the literature. Indian Journal 
frequency of ABO blood group maternal- of Hematology and Blood Transfusion; 30: 
foetal incompatibility, maternal iso- 135-8.
agglutinins, and immune agglutinins Yasuda, H., Ohto, .H, Nollet, K.E., Kawabata, 
quantitation in Osogbo, Osun State, K., Saito, S., Yagi, Y., Negishi, Y., Ishida, A. 
SouthWest of Nigeria. Asian Journal of (2014). Haemolytic disease of the fetus and 
Transfusion Science; 5: 46-8. newborn with lateonset anaemia due to anti-

Özgönenel, B., Kukreja, G., O'Malley, B., Bluth, M: a case report and review of the Japanese 
M.H. (2015). Neonatal BO Incompatibility literature. Transfusion Medicine Review; 28: 
Is Associated With a Positive Cord Blood 1-6.
Direct Antiglobulin Test in Infants of Black Yousuf, R., Abdul Aziz, S., Yusof, N., Leong, 
Ethnicity. Journal of Pediatrics and C.F. (2012). Haemolytic disease of the 
Hematology and Oncology; 37: e453-7. foetus and newborn caused by anti-D and 

Parham, P. (2005). The Immune System. 2nd ed. anti-S alloantibodies: a case report. Journal 
Garland Science: New York, 2005: 47-62. of Medical Cases and Report; 6: 71. 

Riyami, A.Z., Al Salmani, M., Al Hashami, S., et Zantek, N.D., Koepsell, S.A., Tharp, D.R. Jr., 
al. (2014). Successful management of Cohn, C.S. (2012). The direct antiglobulin 
severe haemolytic disease of the foetus due test: a critical step in the evaluation of 
to anti-Jsb using intrauterine transfusions haemolysis .  American Journal  of  
with serial maternal blood donations: a case Hematology;87(7):707-709.

Citation: Yakubu Abdulrahaman, Saleh Ribah Ati, Isaac Zama, Osaro Erhabor. Potential Causes of 
HDFN among Neonates Delivered in Specialist Hospital Sokoto, Nigeria. Sokoto Journal of 
Medical Laboratory Science; 9(4): 229 – 235. https://dx.doi.org/10.4314/sokjmls.v9i4.24

Copyright: This is an open-access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited.

SJMLS

SJMLS Volume 9, Number 4   December, 2024    Page 234


	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234

