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Introduction

Since the discovery of ABO blood group from the presence 
of A and B antigens on the surface of red blood by Karl 
Landsteiner in 1901, our understanding of human blood 
groups is much expanded. To date, the International Society 
of Blood Transfusion has listed 44 blood group systems with 
more than 354 red blood cell (RBC) antigens (1). Some of 
them have been showed to be of clinical and transfusion 
significances (2-4). Of them, ABO and Rh blood groups 
are the most clinically important in blood transfusion. 
For example, as little as 0.03 mL of Rhesus D (RhD) 

positive RBCs can induce the anti-D formation in an RhD 
negative adult and anti-D could cause serious morbidities 
or even mortalities in hemolytic disease of fetus and 
newborn (HDFN) (5,6). Therefore, to ensure safe clinical 
transfusion practice, compatibility between the donor and 
recipient is crucial to prevent any adverse transfusion event 
(in particular acute and delayed haemolytic transfusion 
reaction). Moreover, not surprisingly, blood group 
distribution is not only different and distinctive between 
population groups, but also changing time to time in the 
same region with population mobility (7-15). An updated 
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knowledge of their distribution among local population 
would be extremely helpful in blood donor recruitment and 
provision of adequate blood supply for clinical transfusion.

Being an international city with a lot of travel activities and 
also many non-Chinese either working or studying in Hong 
Kong, though majority of local citizens remains Chinese, 
changes in other racial population are not uncommon as 
reflected in the regular government census reports (16). 
Therefore, there remains a lack of published data nor regular 
update describing the blood group distribution of the local 
population. Therefore, the aim of this study is to determine 
the phenotypic frequencies of ABO and RhD blood groups 
in Hong Kong. Apart from the application in clinical 
transfusion, the data generated would be of use to the blood 
transfusion service (BTS) in developing a better and rational 
strategy for blood donor recruitment, blood collection and 
transfusion demand management.

Materials and methods

Subjects

A retrospective study was conducted at the Hong Kong 
Red Cross Blood Transfusion Service for a 10-year period 
from 1 January 2011 to 31 December 2020. The ABO and 
RhD phenotyping results of 164,095 and 2,996 Chinese and 
non-Chinese donors (NCD), respectively were retrieved 
from the blood bank computing system for analysis. They 
were all voluntary non remunerated first-time blood 
donors of age between 16 and 65, who were accepted to 
blood donation after passing through the prevailing donor 
eligibility criteria. No previous or repeated donors were 
included in the study. Prospective donors were allowed to 
donate blood in Hong Kong provided that they fulfilled the 
donor selection criteria and have Hong Kong Identity Card 
or travel document such as passport and with contactable 
information including telephone and address. NCD defined 
in this study consisted of White, Indian, Indonesian and 
Filipino and their number of blood donors had to be more 
than 100 cumulatively during the studied period. Their 
ethnicities were determined at pre donation health history 
enquiries.

Blood group typing methods

Locally, ABO and RhD groups of donors were determined 
using PK 7300/7400 (Beckman Coulter, USA), a fully 
automated and high throughput system using microplate 

technique and conventional tube method if there were 
doubt or inconsistencies in forward and reverse grouping. 
All the reactions were observed macroscopically and 
interpreted by agglutination. Positive and negative controls 
cells were used as quality controls per organizational 
standard operating procedures. In addition, weak D test 
would be performed on all first-time donors with D 
negative finding on PK7300/7400. All weak D positive 
would then be labelled as RhD positive. However, D elution 
(DEL) test is not a routine procedure for weak D negative 
donors, particularly on phenotype, rr, donors.

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The data for 
this study was day to day operational information of the 
organization and involved no individual information but 
aggregated from the computing system. Therefore, no 
ethical approval nor informed consent was required.

Results

A total of 167,091 ABO and RhD records from 164,095 
Chinese donors and 2,996 NCD aged 16 to 70 years were 
retrieved for the study period. Table 1 summarized their 
gender and age. Of them, there were 78,100 or 46.7% male 
(77,285 being Chinese donors and 815 as NCD) and 88,991 
or 53.3% female (86,810 in Chinese donors and 2,181 as 
NCD); 93,093 (56.7%) were under the age of 39 years 
with age group of 20–29 years (28.3%) being the largest 
in Chinese donors. On the other hand, donors’ age of  
40–49 years was observed as the major group in other 
populations. While there was no gender difference in 
Chinese, White and Indian donors, female was predominant 
among Indonesian and Filipino population which was likely 
due to their occupations in Hong Kong.

The distribution of ABO and RhD was summarized 
in Table 2 and Figure 1. Locally, the most commonly 
observed ABO blood group was group O ranging from 
35.4% to 45.0% with 42.8% and 45.0% in Chinese and 
White donors respectively. It was followed by group A 
with a range of 23.4% to 34.1%; group B from 15.6% 
to 30.7% and lastly AB from 5.3% to 7.1%. Of interest, 
group A and B were about the same in Chinese and 
Filipino donors but more A were seen in White (34.1% 
vs. 15.6%) and Indian (31.7% vs. 26.6%) donors. For 
RhD, majority of the local donors were RhD positive—
being 98.7% in Chinese, 96.8% in Indonesian and 
93.6% for those come from Filipinos. However, a higher 
percentage of RhD negative was found in Indian (18.0%) 
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and White (39.4%) donors.

Discussion

It is observed in this study that group O (42.8%) is the most 
common ABO group of Hong Kong Chinese, followed by 
group A (25.8%), group B (25.5%) while group AB (5.9%) 
is the least common (Table 2). When comparing to the 
findings in other studies on Chinese population, though 
group O is the commonest, variations in the ABO frequency 
were often seen with group A ranged from 25.2% to 30.7% 

and group B from 26.4% to 30.8% (14,17-19). With at least 
18.5% world population being Chinese, 56 ethnic groups in 
China and years of population movement, this variation is 
not unexpected. On the other hand, the ABO blood group 
prevalence of White population in the present study was 
similar to that reported in Australia and United States (US) 
(8,13,20); with group A White donors about two times 
that of group B (34% vs. 16%). However, an even higher 
prevalence of group A (43%) which is close to that of group 
O (44%) has been reported in some studies about the White 
population in United States (20).

Table 1 Gender and age distribution of donors (164,095 in Chinese donor and 2,996 NCD)

Demographics
Chinese (n=164,095),  

n (%)
White (n=616),  

n (%)
Indian (n=523),  

n (%)
Indonesian (n=1,404),  

n (%)
Filipino (n=453),  

n (%)

Gender

Male 77,285 (47.1) 319 (51.8) 304 (58.1) 93 (6.6) 99 (21.9)

Female 86,810 (52.9) 297 (48.2) 219 (41.9) 1,311 (93.4) 354 (78.1)

Age range (years)

<20 506 (0.3) 5 (0.8) 12 (2.3) 4 (0.3) 4 (0.9)

20–29 46,512 (28.3) 117 (19.0) 126 (24.1) 67 (4.8) 53 (11.7)

30–39 46,075 (28.1) 116 (18.8) 92 (17.6) 616 (43.9) 140 (30.9)

40–49 35,363 (21.6) 149 (24.2) 171 (32.7) 614 (43.7) 165 (36.4)

50–59 24,598 (15.0) 145 (23.5) 87 (16.6) 89 (6.3) 67 (14.8)

≥60 11,041 (6.7) 84 (13.6) 35 (6.7) 14 (1.0) 24 (5.3)

NCD, non-Chinese donors. 

Table 2 ABO and RhD blood group distribution of donors (164,095 in Chinese donors and 2,996 NCD)

ABO and RhD status
Chinese (n=164,095),  

n (%)
White (n=616),  

n (%)
Indian (n=523),  

n (%)
Indonesian (n=1,404),  

n (%)
Filipino (n=453),  

n (%)

RhD +

A 41,475 (25.3) 123 (20.0) 141 (27.0) 317 (22.6) 109 (24.1)

B 41,542 (25.3) 63 (10.2) 107 (20.5) 423 (30.1) 108 (23.8)

O 69,356 (42.3) 163 (26.5) 153 (29.3) 522 (37.2) 177 (39.1)

AB 9,581 (5.8) 24 (3.9) 28 (5.4) 97 (6.9) 30 (6.6)

RhD −

A 827 (0.5) 87 (14.1) 25 (4.8) 12 (0.9) 6 (1.3)

B 295 (0.2) 33 (5.4) 32 (6.1) 8 (0.6) 8 (1.8)

O 913 (0.6) 114 (18.5) 32 (6.1) 22 (1.6) 13 (2.9)

AB 106 (0.1) 9 (1.5) 5 (1.0) 3 (0.2) 2 (0.4)

RhD, Rhesus D; NCD, non-Chinese donors.
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For the RhD status, the present study confirmed a high 
frequency (98.7%) of RhD positive among Chinese donors 
in Hong Kong, which is in agreement with the population 
of Indonesian, Filipino in HK and Chinese in Mainland. Up 
to 6% of Filipino and 3% of Indonesian donors were RhD 
negative. However, this high prevalence of RhD positive 
status in Hong Kong Chinese is at variance with the 
Indian (82% RhD positive versus 18% RhD negative). In 
fact, the RhD negative prevalence among different White 
population in US can vary from 15% to 39% (20). The 
above information would be extremely useful for the BTS 
in maintaining the RhD negative blood supply or blood 
inventory. It is because although majority of local population 
are RhD positive, when a demand for RhD negative blood 
for example for reproductive women is needed, the BTS has 
to swiftly provide sufficient and appropriate blood units to 
ensure transfusion treatment could be fulfilled. Therefore, 
these donors should be encouraged to donate regular or 
be kept contactable by phone or email for blood donation. 
In fact, the BTS is maintaining a daily inventory of small 
number of liquid RhD negative blood units to meet the 
urgent transfusion need whereas a pool of RhD negative 
donors are retained and be readily available to donate when 
requested. This kind of arrangement is frequently adopted 
in BTS who serves mostly RhD positive population. 
Nevertheless, the BTS should always monitor and demand 
and supply balance and proactively communicates with 
donors to come back.

In conclusion, this study provides an updated frequencies 
of ABO and RhD positive blood groups among donors 
in Hong Kong. The distribution allows the BTS to work 

proactively in securing a stable and sufficient supply of 
right blood groups in meeting clinical need. The difference 
in their prevalence among Chinese donors and NCDs 
population would also a useful reference guideline for 
hospital blood banks and clinical staff in the management of 
their patients. Last but not the least, with more population 
migration and changes, the BTS should not only handle 
the frequencies of ABO and RHD blood group among 
blood donors, but also need to work the prevalence of other 
blood groups, e.g., the prevalence of CcEe antigens in the 
population and patients in advance so that appropriate 
strategies be implemented to ensure the availability of 
suitably matched blood for clinical transfusion therapy.
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Figure 1 The blood groups findings among different groups of blood donors in Hong Kong. (A) ABO distribution and (B) RhD 
distribution. RhD, Rhesus D.
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aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. The study was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013). The data for this study was day to day 
operational information of the organization and involved no 
individual information but aggregated from the computing 
system. Therefore, no ethical approval nor informed 
consent was required.
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