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PREVALENCE OF WEAK D PHENOTYPE IN BLOOD DONORS: 
A STUDY FROM TERTIARY CARE HOSPITAL
Mehreen Hameed , Fazle Raziq 

 ABSTRACT

Objective: To determine the prevalence of weak D phenotype among blood donor population. 

Methodology: This cross-sectional review was conducted at Rehman Medical Institute, Peshawar from October 
2018 to September 2019 and involved 4361 voluntary blood donors. Blood samples obtained for ABO and Rh D 
blood grouping were tested through conventional test tube technique. Agglutinating commercially available mon-
oclonal anti-D sera were used for Rh D status detection. Du-testing was performed to identify weak-D phenotype. 
MS Excel and SPSS version-22 were used hands for statistical analysis.

Results: A total of 4361 blood samples were taken from recruited healthy blood donors (one sample per donor).
Out of these 3786 (86.8%) were Rh D positive while 575 (13.2%) were Rh D negative. Among Rh D negative 
cases, three (0.5%) were weak-D positive constituting 0.5% among Rh D negatives and 0.06% from total donors 
screened.

Conclusion: This study concluded a very small prevalence of weak D in blood donor population. It is recommended 
that weak-D phenotype detection in Rh negative donors must be considered as an essential part of blood transfu-
sion investigations to prevent risk of alloimmunization in recipients.
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aids in safe blood transfusion. The importance of weak 
D arise from the fact that transfusion of red cells from 
a “weak D” donor to a “Rh D negative” recipient might 
cause allo-immunization and subsequent exposure to 
such “D positive” red cells can result in a deadly he-
molytic transfusion reaction or hemolytic disease of the 
newborn in a sensitized pregnant female.9,10

Thorough understanding of blood group phenotyp-
ic distribution is very necessary for blood banks and 
transfusion services.11 For safe blood transfusions, the 
detection of weak “D” antigen must be an important 
element of blood grouping and compatibility testing.12 
Because the weak “D” antigen may not be identified 
by the immediate spin tube approach, all Rh-negative 
samples should undergo “Du Testing” for weak “D” 
antigen detection.11 Literature search showed laxity 
towards weak D detection led to the production of anti-
bodies, causing hemolytic transfusion reactions.9,10 

By going through various studies, the case in Paki-
stan is no different regarding detection of weak D. This 
study determines the prevalence of weak-D in volun-
tary blood donors in our population as limited data on 
this topic is available from our region and to the best 

 INTRODUCTION

The discovery of ABO blood group systems was an 
utmost triumph in the sphere of transfusion medicine 
which had shed light on the importance and necessity 
of blood group antigens.1 After further exploration, other 
advancement in the same realm was the recognition of 
Rhesus system.1,2 Although more than 50 Rh antigens 
have been identified, the most of clinically significant 
antibodies are caused by the five main antigens – D, 
C, c, E, and e.3,4 The terms “Rh positive” and “Rh neg-
ative” refers to the presence or absence of D antigen.5 

Rh D being the most vital part of Rhesus system, some 
of its variants like weak-D (also called Du) and partial D 
can be very intricate in detecting with routine labora-
tory procedures. The confirmation of these D variants 
is vital to ensure the safety of blood transfusion.6 A 
proper indirect anti-globulin test (IAT) must be carried 
out for the detection of weak-D because it cannot be 
perceived with routine serological methods. The RBCs 
that test positive after IAT are known as “Weak D”.7 
The global prevalence of Rh negativity ranges from 3% 
to 25%, whereas the prevalence of weak D antigen is 
0.2 percent to 1%.8 Though the number of people who 
test positive for Weak D is small, but early diagnosis 
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of our knowledge this is the first study from 
Peshawar, Khyber Pakhtunkhwa, Pakistan.

 METHODOLOGY

This cross-sectional research study was 
carried out at Department of Pathology and 
Transfusion Services, Rehman Medical Insti-
tute, Peshawar, Pakistan from October 2018 
to September 2019 after the approval of 
Ethical committee and management of Blood 
Bank and Transfusion Services Unit. Total 
4361 healthy blood donors were part of this 
study. By using standard venipuncture tech-
nique, two ml of whole blood samples were 
withdrawn from each study participant’s cu-
bital vein in the lavender top K2- EDTA tube 
(BD vacutainer®). All healthy blood donors’ 

samples were subjected for ABO and Rh D 
typing with the help of commercially avail-
able monoclonal anti-sera by the test tube 
method. Samples found to be Rh D negative 
were further subjected to Du-testing (indi-
rect coomb’s technique) for investigation of 
“weak-D” antigen status. After the addition 
of equal volume of patient’s red cell suspen-
sion and anti- D reagent to a test tube, the 
process of incubation was carried out for half 
hour (30 minutes) at 37°Celsius. Following 
centrifugation the cell button was re-sus-
pended and agglutination was observed 
macroscopically as well as microscopically. 
Samples which showed agglutination were 
labelled Rh-positive while those with the ab-
sence of agglutination were rinsed five times 
with normal saline. Subsequent to last rinse, 

two drops of anti-human globulin (Coomb’s 
serum) were put in a test tube, mixed and 
centrifuged at 3400rpm for 15 seconds. Ag-
glutination was observed macroscopically as 
well as microscopically after centrifugation 
and any agglutination at this point was doc-
umented as “weak-D” positive reaction. Mi-
crosoft Excel and Statistical Package for So-
cial Sciences (SPSS) version-22 were used 
for data entry and interpretation with statisti-
cal scrutiny. Frequencies (percentages) were 
calculated and results were displayed in the 
form of tables and graphs.

 RESULTS

About 4361 healthy volunteer blood do-
nors were recruited in this study. Male do-

Figure 1: ABO and Rh blood groups among blood donors (n=4361)

Figure 2: Weak D positive cases in Rh negative blood donors.
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Table 1: Comparison of prevalence of weak-D in blood donors from different regions of the world including Pakistan.

Author Year Region
Study Dura-

tion

Total Study 
Participants/

Donors

Rh-D Positive 
Donors

Rh-D Negative 
Donors

Weak-D

% Among 
Rh-D Negative

% Of Total

Opoku-Okrah C 
et al7

2008 Kumasi, Ghana 2 months 400 369 (92.25%) 31 (7.75%) 2  (6.45%) 0.5%

Cruz BR et al16 2012 Brazil Not mentioned 2007 1752 (87·3%) 239 (11·9%) 16 (6.69%) 0·8%

XhetaniM et al17 2014 Albania
Jan 2010 -April 

2013
38,836 34,564 (89%) 4272 (11%) 55 (1.28%) 0.14%

Pratima K et al4 2015
Imphal, Manipur, 

India
June 2013 -Dec 

2014
17,544

17,198 
(98.03%)   

346 (1.97%) 2 (0.58%) 0.01%

Devi G et al18 2016 Rewa,India
Sept 2014 -Oct 

2015
7019 6787 (96.7%) 232 (3.30%) 1 (0.43%) 0.01%

Wafi ME et al15 2016
Casablanca - 

Morocco
Nov 2011 - June 

2012
15,865 14,346 (90.4) 1519 (9.6%) 10 (0.65%) 0.06%

Lamba HS et al3 2017 
Jalandhar, 

Punjab, India
Jan 2011 –Dec 

2013
13,043 12,196 (93.5%) 847 (6.5%) 8  (0.94%) 0.06%

Githiomi R et al19 2017 Kenya Not mentioned 400 372 (93%) 28 (7%) 8 (28.6%) 2%

El Housse H 
et al20 2019 Morocco Not mentioned 4,458 4,038 (90.58%) 420 (9.42%) 23 (5.47%) 0.52%

Pakistan

Usman M et al2 2013 Karachi-Pakistan
Aug 2008- Aug 

2010
48,228 44,853 (93%) 3375 (7%) 27 (0.8%) 0.06%

Aslam A et al5 2015 Lahore-Pakistan
Jan - June 

2014.
315 272 (86.3%) 43 (13.7%) 3 (6.97%) 1.0%

Saqlain N etal8 2016 Lahore-Pakistan
Jan 2015 - May 

2015
6320 5096 (80.6%) 1224 (19.4%) 3  (0.2%) 0.05%

Rehmani MT 
et al11 2017 Lahore-Pakistan

Jan 2013- 
Dec2015

55,874 51,420 (92%) 4,454 (8%) 44 (0.98%)  0.08%

Present Study 2019
Peshawar-Pa-

kistan
Oct 2018-Sep 

2019
4361 3786 (86.8%) 575 (13.2%) 3 (0.5%) 0.06%

nors dominated with a percentage of 98.5% 
(n= 4297) while female donors making only 
1.47% (n=64). Distribution of ABO and Rh 
blood groups including weakD are illustrated 
in figures 1-2. 

 DISCUSSION

In the life history of blood transfusions, 
the unearthing of blood group antigen is one 
of the profound achievements, in which Karl 
Landsteiner made a vital breakthrough in 
the form ABO blood group systemin 1900.2 

This discovery of ABO was a groundbreaking 
success in organ transplantation and blood 
transfusion.1 In 1939 another cardinal find-
ing by Levine and Stetson in this regards was 
Rh antigens.6 This quantum leap in the form 
of Rhesus system was a predominant epi-
sode in the history of transfusion medicine 

after ABO.4,6 Before the unveiling of Rhesus 
system, transfusion of blood was a threaten-
ing procedure as it was causing transfusion 
reactions due to anti-D. People having Rh 
antigens on their red blood cells are called 
Rh positive and those who are deficient can 
be labeled as Rh negative.5 Although having 
a detailed look of its genetic makeup and 
complexity, more than 50 Rh antigens have 
been discovered, in which D, C, c, E and e 
are notably important. The Rhesus (Rh) an-
tigen encodes homologous genes present 
on chromosome number 1 called RHD and 
RHCE which are responsible for proteins D 
and C, c, e, E respectively. Among these, Rh 
D being highly immunogenic has major clin-
ical significance in transfusion medicine.13

The discovery of Rh D was very crucial as 
it helped in ruling out life threatening condi-

tions like transfusion reactions and hemolyt-
ic disease of newborn (HDN) etc. Thus, as a 
major antigen of the Rh blood group system, 
the existence or non-existence of Rh D on 
the surface of red blood cells, ascertains its 
nature of being Rh D positive or Rh D nega-
tive.6,13 Due to its polymorphic nature, almost 
200 alleles of RHD gene have been discov-
ered.14 A term weak D was deciphered by 
Stratton in 1946, leading to the explanation 
of weak D also known as Du which eluci-
dates D-phenotype with weak exhibition of 
D antigens in quantity as compare to normal 
Rh D.9,11 It’s also important to distinguished 
weak D from partial D. Variation in the quan-
tity of D antigen proclaims weak-D while the 
variation in the quality declares partial D.6

Prevalence of weak-D varies worldwide. 
Being the first study from Khyber Pakh-
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tunkhwa (Peshawar,Pakistan) conducted in 
one of the major tertiary care center of the 
province; our results can be considered as 
symbolic of population of this whole region. 
In this contemporary study, the prevalence of 
weak D in our population is under discus-
sion after an extensive investigation of 4361 
blood donors. Findings of various previously 
published studies from different territories of 
the World including Pakistan and their com-
parison with the current study are mentioned 
in Table No. 1. The prevalence of weak-D 
in present study was found to be 0.06% of 
total 4361 blood donors which is similar to 
the research studies conducted in Casa-
blanca-Morocco by Wafi ME et al15 and in 
Jalandhar-Indiaby Lamba HS et al3. Previous 
research studies from different regions of 
the Pakistan showed little variation regarding 
prevalence of weak-D among blood donors. 
Frequency of weak-D was found to be 1%, 
0.05% and 0.08% in studies conducted in 
Lahore-Pakistan by Aslam A et al5, Saqlain 
N etal8 and Rehmani MT et al11 respectively. 
However, a study conducted at Karachi-Pa-
kistan by Usman M et al2 in 2013 demon-
strates similar results with our study. 

In spite of the fact that molecular tests 
are the decisive answer to limit the disparity 
of weak-D and D variants, yet in underdevel-
oped countries, anti-human globulin test is 
the only ray of hope to unmask weak-D vari-
ants, especially for blood donors and women 
of child bearing age.21 The current study is 
limited by the lack of molecular analysis of 
weak-D variants.To overcome the limitations 
of this study, further studies are needed to 
determine the frequency of weak D in our 
population by using molecular testing on 
large sample population which will identify 
the majority of D variants in our population 
and also assists immunohematologists in 
resolving serological discrepancies and de-
veloping best anti-D alloimmunization pre-
ventive strategies.

 CONCLUSION

This study concluded a very small preva-
lence of weak D in our region in blood donor 
population. Although uncommon, misinter-
pretation of weak D phenotype can become 
fatal, so it is necessary to check all Rh neg-
ative individuals for weak D status as it can 
precipitate immune response in an individual 
who lacks Rh-D antigen. Also all health care 
workers should be well informed of this en-
tity to avoid anti D alloimmunisation and to 
ensure safety of blood transfusions.
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