
 

  

Original Research Article 

ABO and Rh-D Blood Group Distribution Among Blood Transfusion Recipients In A Tertiary 

Health Care Centre: Panacea For An Effective Blood Transfusion Service  

 

.

ABSTRACT 

Aims: This study was designed to determine the ABO and Rh-D blood group distribution of clients 

accessing blood transfusion services in Jos University Teaching Hospital. 

Study design:  Retrospective study 

Place and Duration of Study: Blood Bank of the Jos University Teaching Hospital   from January 2022 

to December 2022. 

Methodology: Blood Transfusion request forms of all clients’ were reviewed and compared with the 

Blood Bank in-house records excluding repeat requests. 

Results: A total of 8,548 blood transfusion request forms obtained from the blood bank and clients' 

folders were reviewed and compared with the Blood Bank's in-house records excluding repeat requests. 

There were 3818(44.7%) males while females accounted for 55.3% of the subjects. The males had a 

median age of 33 years with an interquartile range (IQR) of 21-47 compared to their female counterparts' 

median age of 33(23-45). The ABO blood group O is the commonest at 47.0% closely followed by blood 

group B at 28.0% while the A and AB blood groups account for 21.0% and 5.0% respectively. Rh-D 

positive blood group accounted for 96.0% of all the subjects. 

Conclusion: The ABO and Rh-D blood group distributions among blood transfusion recipients in our 

facility followed the O>B>A>AB pattern with Rh-D positive blood group being the commonest and similar 

to several other reports among different study populations. This finding will enhance annual health 

planning concerning blood needs in our facility towards an effective health care delivery. 
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1. INTRODUCTION  

The description of the ABO blood group system in the twentieth century marked a watershed in blood 

transfusion science. This discovery has led to further description of about 36 blood group systems with 

over 360 known red blood cell group antigens to date [1]. Amidst several other blood group systems, the 

ABO and Rh-D blood groups are amongst the major blood groups with clinical significance [2]. The vast 

majorities of the red blood cell antigens has stable characteristics and are acquired via a simple 

Mendelian pattern of inheritance and hence are useful tools in paternity testing [3]. Another major clinical 

significance of red blood cell antigens stems from the fact that these antigens are a group of structural 

proteins and carbohydrates present on the extracellular surface of the red blood cell membrane giving it 

the ability to stimulate an immune response with antibody expression [4]. Antibodies in the ABO blood 

group system are typically present in the serum of healthy individuals as immunoglobulin M (Ig-M) and 

immunoglobulin G (Ig-G) against the ABO antigens and are mostly found in individuals that lack the A and 

B antigens [5]. The Rh blood group system is coded by complex allelic genes represented as Cc, Ee as 

well as D while'd' depicts the absence of the D antigen. In blood transfusion medicine, antigens A, B and 

D have been adjudged the most clinically important red cell antigens where donor-patient mismatch could 

trigger transfusion reactions of varying degrees and complications [6]. 

Frequencies of ABO and Rh-D blood groups have been studied in different populations Worldwide with 

each population exhibiting significant variation in characteristics that reflect genetic and ethnic variations 

notable in human populations [7]. Global distribution of the ABO blood groups A, O, B and AB has been 

reported as 41 %, 47%, 9% and 3% respectively with established dominance of the O blood group while 

some studies in the United States of America, United Kingdom, Greece and Bulgaria also reported the 

dominant average frequency of blood group O as 46.70%, 46.63%, 34.21% and 35.80% respectively [8]. 

Studies from Cameroun, Guinea, Morocco, Iran, Bangladesh and Colombia showed varying distribution in 

ABO and Rh blood groups [9]. 

Nigeria is considered the largest Black Nation in the World with different tribes and ethnic groups and 

invariably genetic traits with resultant variation in gene frequency for the ABO and Rh blood groups 

spanning through the North to the Southern part of the country as well as East to West [10]. 



 

 

Expressions of the ABO antigens have been demonstrated in a variety of human cells and tissues as the 

platelets, epithelium, vascular endothelium, and sensory neurons among others. ABO blood group has 

also been associated with several human infectious diseases, neoplasms and metabolic disorders like 

diabetes. In rare cases, it has also been reported that certain diseases can alter a patient's blood group 

[11]. 

Several studies on blood group distribution have been carried out in our environment, especially among 

blood donors, ethnic groups and in physiologic states like pregnancy but little among blood transfusion 

recipients. Given the complexities associated with varying disease conditions and the possible effect they 

could exact on the blood groups and eventually their distribution, this study seeks to determine the ABO 

and Rh-D blood group frequencies in these subjects and also compare with previous reports from other 

studies to enhance data availability that will assist in policy formulation towards effective management of 

our blood transfusion services which is a major component of medical care globally. 

2. MATERIAL AND METHODS / EXPERIMENTAL DETAILS / METHODOLOGY  

2.1 Study setting 

The study was conducted at the Blood Bank unit of the Department of Haematology and Blood 

Transfusion, Jos University Teaching Hospital, Jos, Plateau State, Nigeria. 

2.2 Study Design 

A retrospective review of the completed blood transfusion request forms and Blood Bank records of the 

Teaching Hospital from January 2022 to December 2022 was carried out excluding repeated requests. 

2.3 Data Collection 

Information extracted includes request date, recipients' age and sex, requesting Department, Unit or 

Specialty, indications for request, and recipients' ABO and Rh-D blood group. 

2.4 Laboratory methods 



 

 

ABO and Rh typing were done at the hospital's Blood Bank. The specimen of choice was red blood cells 

and serum obtained from clotted blood sample that had been centrifuged. Reagents used include Anti-A, 

Anti-B, and Anti-D anti-sera from Biotec Laboratories- United Kingdom. Other materials used were known 

standard A, B, and O red blood cells, 0.9% saline water, 12 x 75 mm test tubes, Pasteur pipette, 

Centrifuge, positive and negative controls  

2.4.1 ABO blood Grouping: 

2.4.1.1 Cell grouping: 

Controls: Standard known A, B, and O red cells were set up with Anti A, and Anti B antisera. 

A 5 % suspension of washed test red cells was prepared. Two labelled test tubes 'A', and 'B' were used 

and a drop of anti-A was placed into the 'A' tube, while anti-B was placed in the 'B' tube. One drop of the 

red cell suspension was added to each tube using the Pasteur pipette, mixed, and centrifuged for 15-20 

seconds at 3500 rpm. These were then gently re-suspended and examined for agglutination 

macroscopically and microscopically using the light microscope at X10 magnification.  

2.4.1.2 Serum grouping: 

Controls: Anti-A, Anti-B anti sera were set up with the standard known A, B, and O cells serving as control 

Three labelled test tubes 'A', 'B', and 'O' were used for serum grouping. Two drops of test serum are 

placed into each tube. One drop of known A-cell, B-cell, and O-cell was added into the 'A', 'B', and 'O' 

labelled tubes respectively, mixed, and centrifuged for 15-20 seconds at 3500 rpm. 

The mixtures were examined for agglutination and graded depending on the presence or absence of 

agglutination. Cell grouping results were confirmed with those in the serum grouping and vice versa [12].  

Known positive and negative controls were included with every test or batch of manual tests. 

2.4.2 Rh-D Grouping: 



 

 

Test blood samples were set up alongside positive and negative controls. Five per cent of washed red 

cell suspensions of the test sample were prepared. Three glass test tubes were labelled test, positive and 

negative control. A drop of anti-D is placed in each test tube labelled D-test, D-positive, and D-negative 

control. One drop of washed subjects' red cells was then added into the D-test tube while control cells 

were added to D-positive and D-negative tubes. The mixtures were gently mixed, and centrifuged for 15-

20 seconds at 3500 rpm.  

The mixture was then observed for agglutination and graded as positive or negative depending on the 

presence or absence of agglutination. 

Rh-D positive red cells and Rh-D negative red cells were used as controls for the anti-D with every test or 

batch of manual tests. Those that were Rh-D negative were further confirmed using anti-human globulin 

to rule out Du samples. 

 

2.5 Ethical Approval  

Ethical approval was obtained from the Jos University Teaching Hospital Health Research Ethics 

Committee. 

2.6 Data Analysis and Presentation 

Information gathered was analyzed using Epi Info Version 7.2.5.0 software. Mean, median, mode and 

standard deviation (SD) were used to describe continuous variables while the non-uniformly distributed 

continuous variables were reported as median with interquartile range (IQR) and compared using the 

Kruskal Wallis test. Students' t-test was used to assess the significance between the means of the two 

groups and a P value of 0.05 was considered statistically significant. The results were reported in tables, 

charts, proportions, and percentages. 

3. RESULTS AND DISCUSSION 



 

 

3.1 RESULTS 

Eight thousand, five hundred forty-eight (8548) blood transfusion request forms obtained from the blood 

bank and patients' folders were reviewed and compared with the Blood Bank's in-house records excluding 

repeat requests. 

Males were 3822(44.7%) while females accounted for 55.3% of the subjects with a median age of 33(21-

47) years. Eight hundred and eight (21.1%) males and 982 (20.8%) females were of the A blood group 

while 2248 (47.6%) of those with blood group O were females. There is a significant statistical difference 

with the subjects population base on sex (P= 0.00) while the age and ABO blood group did not indicate 

any statistical difference by sex, P= 0.64 and 0.12 (Table 1) 

The female subjects accounted for the largest population of those with Rh-D positive blood group 

accounting for 4516(95.6%) while the males accounted for 144(3.8%) of those with the Rh-D negative 

blood group. No statistically significant difference, P= 0.13 (Table 1) 

Requests for blood were received from several Departments, Units and Specialties of the hospital for 465 

different indications with the Department of Obstetrics and Gynaecology having the highest request of 

2000 (23.4%). General Surgery followed with a request of 843 (9.9%) while the surgical subunits of 

Orthopaedics and Neurosurgery had frequencies of request at 674 (7.9%) and 569 (6.7%) respectively. 

Department of Haematology and Paediatric haemato-oncology unit saddled with the responsibility of 

managing several haematologic disorders like sickle cell disease and leukaemias accounted for 391 

(4.6%) and 373 (4.4%) transfusion requests within the study period. The Nephrology, unit of the 

Department of Internal Medicine had the highest request of 420 (4.9%) mainly due to chronic kidney 

disease while the Dermatology unit from the same department had the least request of 4 (0.05%) due to 

Furunculosis (Table 2).The study demonstrated that the ABO blood group O is the commonest at 47.0% 

closely followed by blood group B at 28.0% while the A and AB blood groups account for 21.0% and 5.0% 

respectively (Figure 1) 

A total of 8194 (96.0%) of the subjects were Rh 'D' positive while 354 (4.0%) were Rh 'D' Negative (Figure 

2) 



 

 

Table 1: Demographic Profile of the Blood Transfusion Recipients according to their sex 

Parameters                      Male      Female        P value 

Sex  n(%)*   3822(44.7)  4726(55.3)         0.00 
Age (Median: IQR**)  33.0(21.0-47.0)  33.0(23.0-45.0)           0.64  
ABO Blood group n (%)               0.12 
A    808(21.1)  982(20.8)   
B    1098(28.7)  1262(26.7) 
AB    174(4.6)  234(5.0) 
O    1742(45.6)  2248(47.6) 

Total    3822(100)  4726(100) 

Rh Blood group n(%)*              0.13 
Positive    3678(96.2)  4516(95.6) 
Negative   144(3.8)  210(4.4) 

Total    3822(100)  4726(100) 

*n (%) = Frequency (Percentage)                   IQR**= Inter Quartile Range 
 
 
 
Table 2: Blood Transfusion Request by Departments, Units and Specialties/Indications with 
highest request 

Departments/Units/Specialties  n (%)*  Indication with highest request      n (%)*                                               

Accident and Emergency (A&E)  203(2.4) Gunshot Injury/**RTA Polytrauma       31(15.3)                                 
Cardiothoracic Surgery   263(3.8  Empyema Thoracis   21(8.0) 
Cardiology    141(1.65) Hypertensive Heart Disease  12(8.5) 
Dermatology    4(0.1)              Furunculosis     4(100) 
Endocrinology    128(1.5) Chronic Kidney Disease             24(18.8) 
Oto-rhino-laryngology (ENT)  138(1.16) Tonsillitis              28(20.3) 
Emergency Paediatric Unit (EPU) 294(3.4) Malaria               64(21.8) 
Gastroenterology   205(2.4) Chronic Liver Disease                         73(35.6) 
Haematology    392(4.6) Sickle Cell Anaemia                       204(52.0) 
Infectious disease   164(1.9) Retroviral Disease             27(16.5) 
Maxillo Facial Surgery   182(2.1) Mandibular Fracture             26(14.3) 
Nephrology    420(4.9) Chronic Kidney Disease                       202(48.1) 
Neurology    100(1.2) Cardiovascular Stroke              35(35.0) 
Neuro-surgery    569(6.7) Traumatic Brain Injury                        247(43.4) 
Obstetrics & Gynaecology (O&G) 2000(23.4) Caesarean Section          1042(52.1) 
Oncology (Adult)   89(1.0)              Cervical Cancer               34(38.2) 
Orthopaedic Surgery   674(7.9) **RTA Polytrauma                          109(16.2) 
Paediatric (General)   125(1.5) Sepsis                23(18.4) 
Plastic Surgery    300(3.5) Leg Ulcer               48(16.0) 
Paediatric Haemato-oncology  375(4.4) Sickle Cell Anaemia                        272(72.5) 
Paediatric Surgery   256(3.0) Typhoid Perforation              28(10.9) 
Pulmonology    46(0.5)  Pulmonary Tuberculosis              15(32.6) 
Rheumatology    82(0.9)  Sepsis                           24(29.3) 
Special Care Baby Unit (SCBU)  276(3.2) Neonatal Jaundice             81(29.4) 
Surgery (General)   835(9.8) Breast Cancer                        144(17.1) 
Urology     287(3.4) Prostate Cancer             61(21.3) 

Total     8548(100) 

*n (%) = Frequency (Percentage)                   ** RTA= Road Traffic Accident  
 
 



 

 

 
Figure 1: ABO Blood group distribution of all blood transfusion recipients 

 
 
 

 
Figure 2: Rh-D Blood group distribution of all blood transfusion recipients 

 
 
 
 
 



 

 

 
3.2 DISCUSSION 

Distribution of the ABO and Rh blood group phenotypes have been repeatedly studied in various 

populations bearing in mind considerable variations reflecting the genetic, geographic and ethnic diversity 

of the human population. This study was carried out among recipients of blood transfusion as a result of 

several indications arising from medical to surgical cases including childbirth that could be complicated by 

blood loss or the need for surgical intervention. The study also aimed to determine possible significant 

variations in the blood group distributions considering reports of some disease conditions especially 

haematologic malignancies that could cause variations in ABO blood group antigens due to inactivation of 

either the H tranferase or the A/B transferases [13]. Request for transfusion was significantly made for 

more females compared to the males giving credence to the higher health-seeking behavior of females 

compared to their male counterparts. This might also be related to high requests for blood transfusion 

known to be associated with Obstetrics and Gynaecology mainly during pregnancy for possible 

pregnancy associated bleeding complications and surgical intervention. Despite these complexities, no 

sex-related variation was observed in the blood group distribution. The ABO blood group O had the 

highest distribution followed by blood group B then A and lastly, AB giving the distribution pattern of 

O>B>A>AB. This finding is similar to frequencies reported by Lugos et al [14] in a study among pregnant 

women in Jos. A Report from a study carried out in Abuja, another North Central City of Nigeria showed a 

similar pattern of distribution with slight numerical variation [15]. Several other studies from Kano and 

Zamfara, which are prominent cities in the North Western part of Nigeria as well as Nguru and Osogbo in 

the North Eastern and South Western part of the Country had the same pattern of distribution with slight 

numerical variations that may be related to genetic as well as Ethnic or environmental variations [16-19]. 

A multicentric study among blood donors in India also reported a similar distribution pattern to our study 

except for the contrasting fact that our report is among blood transfusion recipients [20]. In contrast to our 

findings though maintaining the dominance of the O blood group, are reports from other cities across 

Nigeria and beyond with a reverse pattern for blood groups A and B (O>A>B>AB) in comparison to our 

pattern of O>B>A>AB [21-25]. Differences encountered from the different studies could be attributed to 

reasons earlier proffered, intermarriages as well as various push factors enhancing population emigration 

and immigration. Study population sample size might also be a reason.  



 

 

The ABO antigen is the most common antigen that could undergo variation with the possibility of altering 

an already established blood group distribution. Acute myeloblastic leukaemia and multiple myeloma are 

two major haematologic malignancies associated with such alteration [30-31]. Several departments, units 

and specialities showed high requests due to some specific explainable indications centred on blood loss 

like polytrauma from the accident and emergency unit of the surgery department, haemolytic tendencies 

in malaria and neonatal jaundice as seen from the emergency and special care baby unit of the 

department of paediatrics as well as chronic kidney disease with anaemia and blood request for dialysis. 

This study did not demonstrate significant variation in blood group distribution despite the records of 

some of these diseases especially haematologic malignancies in some of our study subjects.  

The Rh blood group system is unarguably one of the most complicated blood groups discovered with a 

worldwide comparable distribution across all continents. The findings in our study confirm Rh-D positive 

blood group is the markedly predominant blood group from the Rh blood group system. This finding is not 

in variances with other reports from studies carried out in Jos, Nigeria and globally. [26-29] 

4. CONCLUSION 

Data on the patient population requiring blood transfusion within a set period supports the concept of 

'counting the cost' without which no blood transfusion services can be effective. This study has been able 

to afford us the liberty of knowing the quantum of requests we receive per annum and the ratios of the 

recipients' different ABO and Rh blood groups. It therefore forms a solid base for proper planning for 

better health care delivery with the intent of reducing morbidity and mortality associated with lack of safe 

blood in our health institution. 

5. LIMITATION 

Inability to genotype the blood groups. We hope to explore further on blood group genotype in 

subsequent research and to also determine the relationship vis-a-vis impact of some of the disease on 

blood groups. 

 



 

 

9. ETHICAL APPROVAL  

This study was approved by the Jos University Teaching Hospitals Health and Ethics committee 

REFERENCES 

1. Storry JR, Clausen FB, Castilho L, Chen Q, Daniels G, Denomme G, et al. International Society 

of Blood Transfusion Working Party on Red Cell Immunogenetics and Blood Group Terminology: 

Report of the Dubai, Copenhagen and Toronto meetings. Vox Sang 2019; 114(1):95-102. 

10.1111/vox.12717. 

2. Jolly JG. Medico legal significance of human blood groups. J Indian Med Assoc. 2000; 98:340–1. 

3. Reid ME, Lomas-Francis C, Olsson ML (Eds). The Blood Group Antigen Facts book. 2nd ed. New 

York: Academic Press; 2004:19-290. 

4. Whitlock SA. ABO blood group System. In: Whitlock SA (Ed). Immunohematology for medical 

laboratory technicians. New York: Delmar, Gengage Learning; 2010: 87-109. 

5. Reid ME, Mohandas N. Red blood cell blood group antigens: structure and function. Semin 

Hematol 2004; 41(2):93–117. 10.1053/j.seminhematol.2004.01.001.  

6. Makroo RN. ABO Blood group system: Compendium of transfusion medicine. 1st ed. New Delhi: 

Alps Printers; 1999:28-32. 

7. Faduyile FA, Ojewale AO, Osuolale FI. Frequency of ABO and Rhesus blood groups among 

blood donors in Lagos, Nigeria. Int J Med Biomed Res 2016; 5(3): 114-121. 

8. Ozkasap S, Dereci S, Sahin K, Dilek AR, Kalyoncuoglu E, Zengin T, et al. Analysis of ABO and 

Rh blood groups distribution in East Karadeniz region of Turkey. Dicle Medical Journal 2013; 

40(1): 100-104. 10.5798/diclemedj.0921.2013.01.0232 

9. Anifowoshe AT, Owolodun OA, Akinseye KM, Iyiola OA, Oyeyemi BF. Gene frequencies of ABO 

and Rh blood groups in Nigeria: A review. The Egyptian Journal of Medical Human Genetics 

2017; 18: 205–210. 10.1016/j.ejmhg.2016.10.004 

10. Egesie UG, Egesie OJ, Usar I, Johnbull TO. Distribution of ABO, Rhesus blood groups and 

haemoglobin electrophoresis among the undergraduate students of Niger Delta University 

Nigeria. Nigerian Journal of Physiological Sciences 2008; 23(1-2): 5-8. 



 

 

11. Anstee DJ. The relationship between blood groups and disease. Blood 2010; 115(23): 4635-

4642. 10.1182/blood-2010-01-261859. 

12. Bain BJ. Basic haematological techniques. In: Lewis SM, Bain BJ, Bates I, Laffan MA (Eds). 

Practical Haematology 11
th
 edition. London: Churchill Living Stone, 2012: 25-58. 

13. Bianco-Miotto T, Hussey DJ, Day TK, O'Keefe DS, Dobrovic A: DNA methylation of the ABO 

promoter underlies loss of ABO allelic expression in a significant proportion of leaukemic patients. 

PLoS ONE 2009; 4:4788. :10.1371/journal.pone.0004788. 

14. Lugos MD, Polit UY, Nnanna OU, Vwamdem NI, Damen JG. Distribution of Haemoglobin 

genotype, ABO and Rhesus (D) Blood group among pregnant women in North Central Nigeria. 

Wjpmr  2018; 4(6). 54-58. 

15. Olaniyan TO, Ajibola BM, Rasong H, Dare BJ, Shafe MO. Blood Group and Rhesus Factor 

Pattern among Indigenes of FCT, Abuja, Nigeria. J Commun Med Health Educ 2013;3(3):208. 

10.4172/2161-0711.1000208. 

16. Chima OK, Mohammed TB, Aisha K, Alhaji SA, Muhammad BM, Kwaru AH. ABO and Rhesus 

blood groups among blood donors in Kano, North-Western Nigeria. Niger J Basic Clin Sci 

2012;9:11-3.10.4103/0331-8540.102105 

17. Erhabor O, Isaac IZ, Saidu A, Ahmed HM, Abdulrahaman Y, Festus A, et al. The Distribution of 

ABO and Rhesus Blood Groups among Residents of Gusau, Zamfara State, North Western 

Nigeria. Res Rev: J Med Health Sci 2013; 2(4):58–63. 

18. Babadoko AA, Takai IU, Kawuwa MB. Distribution of ABO, Rh D blood groups and haemoglobin 

phenotypes among antenatal clinic attendees in Federal Medical Centre Nguru, Nigeria. Borno 

Med J 2014; 11(2):86–91. 

19. Muhibi MA, Hassan RO, Zakariyahu TO, Tijani BA, Hassan WO, Muhibi MO. Frequencies of ABO 

blood groups and haemolysins in Osogbo, South-Western Nigeria. Int J Biol Med Res 2012; 

3(1):1248–50. 

20. Agrawal A, Tiwari AK, Mehta N, Bhattacharya P, Wankhede R, Tulsiani S, et al. ABO and Rh (D) 

group distribution and gene frequency; The first multicentric study in India. Asian J Transfus Sci 

2014; 8:121-5.10.4103/0973-6247.137452 



 

 

21. Medugu JT, Abjah U, Nasir IA, Adegoke S, Asuquo EE. Distribution of ABO, Rh D blood groups 

and hemoglobin phenotypes among pregnant women attending a Tertiary Hospital in Yola, 

Nigeria. J Med Trop 2016; 18:38-42. 10.4103/2276-7096.177829. 

22. Enosolease ME, Bazuaye GN. Distribution of ABO and Rh-D blood groups in the Benin area of 

Niger-Delta: Implication for regional blood transfusion. Asian J Transf Sci 2008; 2(1): 3-5. 

23. Ugwu ZI. Pattern of ABO and Rhesus blood group distribution among students of Ebonyi State 

University, Abakaliki, South Eastern Nigeria.Asian J Med Sci 2016; 7(1):101-104. 

10.3126/ajms.v7i1.12716. 

24. Belali TM. Distribution of ABO and Rhesus Types in the Northern Asir Region in Saudi Arabia. 

Journal of Blood Medicine 2022; 13: 643–648. 10.2147/JBM.S383151.      

25. Golassa L, Tsegaye A, Erko B, Mamo H. High rhesus (Rh (D)) negative frequency and ethnic-

group based ABO blood group distribution in Ethiopia. BMC Res Notes 2017; 

10:330.10.1186/s13104-017-2644-3  

26. Dobrovic A, O'Keefe D, Sage RE, Batchelder E: Imprinting and loss of ABO antigens in 

leaukemia. Blood 1993; 82:1684-1685. 10.1182/blood.V82.5.1684.bloodjournal8251684b. 

27. Waleed MS, Sadiq W. Multiple Myeloma and Change of ABO Blood Group Type: A Case Report. . 

Cureus 2020; 12(9): e10654.10.7759/Cureus.10654.  

28. Jatau ED, Egesie JO, Toma BO, Damulak OD, Ayuba Z, James J. ABO and Rh blood group 

incompatibility among icteric neonates and their mothers in Jos, Nigeria. Ann Trop Pathol 2020; 

11:48-51. 10.4103/atp.atp_25_19. 

29. Olugbemi O, Ajibola M, Ojone M, Joseph D, Denen A , Alexandra A. Blood group distribution 

pattern among adult who attended Federal Medical Centre, Lokoja, Kogi State, Nigeria. American 

Journal of Health Research 2013; 1(3): 95-98.10.11648/j.ajhr.20130103.19. 

30. Kumar S, Modak PK, Ali SH, Barpanda SK, Gusain VS, Roy R. A retrospective study: ABO and 

Rh phenotype blood group distribution among blood donors in H.N.B. Base Hospital, Srinagar, 

Uttarakhand, India. J Family Med Prim Care 2018; 7: 34-8.10.4103/jfpc_252_17. 



 

 

31. Hongmei Liao BSMT, Jun Li MD. Distribution Characteristics of ABO and RhD blood groups 

among the voluntary blood donors in Chongqing: A retrospective study. Medicine 2020; 99: 

42.10.1097/MD.0000000000022689. 

 

 

 


