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ABSTRACT 

An accurate ABO and Rhesus (Rh) blood group identification, especially D antigen, is essential for pre-
transfusion evaluation in pregnancy. This procedure will prevent allo-immunisation or haemolytic disease of 
foetus and newborn (HDFN). A 32-year-old pregnant lady with an underlying autoimmune disease was not-
ed to have positive antibody screening with the possibility of auto anti-D or anti-LW. Even though the latter 
antibody is not clinically significant, these two antibodies need to be differentiated. Anti-D may develop in 
partial D or variant D individual who was mistakenly labeled as Rh (D) positive previously. Unfortunately, it 
is difficult to establish the blood grouping of patients with an underlying autoimmune process. Therefore, in 
this case, a molecular study for blood group D was required. 
 
Keywords: Anti-D,  Anti-LW, Haemolytic disease of foetus, Molecular,  Pregnancy, Rhesus. 



Brunei International Medical Journal (BIMJ) 
Official Publication of  
The Ministry of Health 

and  
Universiti Brunei Darussalam 

EDITORIAL BOARD 
  

 Editor-in-Chief   Ketan PANDE   

 

 Sub-Editors   Vui Heng CHONG 

     William Chee Fui CHONG 

      

  

 Editorial Board Members Muhd Syafiq ABDULLAH 

     Alice Moi Ling YONG 

     Ahmad Yazid ABDUL WAHAB 

     Jackson Chee Seng TAN 

     Pemasiri Upali TELISINGHE 

     Pengiran Khairol Asmee PENGIRAN SABTU 

     Dayangku Siti Nur Ashikin PENGIRAN TENGAH 

 

       

INTERNATIONAL EDITORIAL BOARD MEMBERS 

 Lawrence HO Khek Yu (Singapore)   Chuen Neng LEE (Singapore) 

 Wilfred PEH (Singapore)    Emily Felicia Jan Ee SHEN (Singapore) 

 Surinderpal S BIRRING (United Kingdom)  Leslie GOH (United Kingdom)  

 John YAP (United Kingdom)   Ian BICKLE (United Kingdom)  

 Nazar LUQMAN (Australia)    Christopher HAYWARD (Australia) 

 Jose F LAPENA (Philippines) 

  

 Advisor 

 Wilfred PEH (Singapore) 
 

 Past Editors-in-Chief 

 Nagamuttu RAVINDRANATHAN 

 Kenneth Yuh Yen KOK 

 Chong Vui Heng 

 William Chong Chee Fui 

  
 

 Proof reader 

 John WOLSTENHOLME (CfBT Brunei Darussalam) 

ISSN 1560-5876 Print 
ISSN 2079-3146 Online 

  

 



Aim and Scope of Brunei International Medical Journal 
 
 

 The Brunei International Medical Journal (BIMJ) is a six monthly peer reviewed 
official publication of the Ministry of Health under the auspices of the Clinical Research 
Unit, Ministry of Health, Brunei Darussalam. 
 
 The BIMJ publishes articles ranging from original research papers, review arti-
cles, medical practice papers, special reports, audits, case reports, images of interest, 
education and technical/innovation papers, editorials, commentaries and letters to the 
Editor. Topics of interest include all subjects that relate to clinical practice and research 
in all branches of medicine, basic and clinical including topics related to allied health 
care fields. The BIMJ welcomes manuscripts from contributors, but usually solicits re-
views articles and special reports. Proposals for review papers can be sent to the Man-
aging Editor directly. Please refer to the contact information of the Editorial Office.  
 
 

Instruction to authors 
Manuscript submissions 
All manuscripts should be sent to the Managing 
Editor, BIMJ, Ministry of Health, Brunei Darus-
salam; e-mail: editor-in-chief@bimjonline.com. 
Subsequent correspondence between the BIMJ and 
authors will, as far as possible via should be con-
ducted via email quoting the reference number.  
 
Conditions  
Submission of an article for consideration for publi-
cation implies the transfer of the copyright from the 
authors to the BIMJ upon acceptance. The final 
decision of acceptance rests with the Editor-in-
Chief. All accepted papers become the permanent 
property of the BIMJ and may not be published 
elsewhere without written permission from the 
BIMJ.  
 
Ethics 
Ethical considerations will be taken into account in 
the assessment of papers that have experimental 
investigations of human or animal subjects. Au-
thors should state clearly in the Materials and 
Methods section of the manuscript that institutional 
review board has approved the project. Those in-
vestigators without such review boards should en-
sure that the principles outlined in the Declaration 
of Helsinki have been followed.  
 
Manuscript categories  
Original articles 
These include controlled trials, interventional stud-
ies, studies of screening and diagnostic tests, out-
come studies, cost-effectiveness analyses, and 
large-scale epidemiological studies. Manuscript 
should include the following; introduction, materials  
and methods, results and conclusion. The objective 
should be stated clearly in the introduction. The 
text should not exceed 2500 words and references 
not more than 30.  
  
Review articles 
These are, in general, invited papers, but unsolicit-
ed reviews, if of good quality, may be considered. 
Reviews   are   systematic  critical  assessments  of  

 
literature and data sources pertaining to clinical 
topics, emphasising factors such as cause, diagno-
sis, prognosis, therapy, or prevention. Reviews 
should be made relevant to our local setting and 
preferably supported by local data. The text should 
not exceed 3000 words and references not more 
than 40.  
 
Special Reports 
This section usually consist of invited reports that 
have significant impact on healthcare practice and 
usually cover disease outbreaks, management 
guidelines or policy statement paper. 
 
Audits 
Audits of relevant topics generally follow the same 
format as original article and the text should not 
exceed 1,500 words and references not more than 
20. 
 
Case reports 
Case reports should highlight interesting rare cases 
or provide good learning points. The text should not 
exceed 1000 words; the number of tables, figures, 
or both should not be more than two, and refer-
ences should not be more than 15.  
 
Education section 
This section includes papers (i.e. how to interpret 
ECG or chest radiography) with particular aim of 
broadening knowledge or serve as revision materi-
als. Papers will usually be invited but well written 
paper on relevant topics may be accepted. The text 
should not exceed 1500 words and should include 
not more than 15 figures illustration and references 
should not be more than 15.  
 
Images of interest 
These are papers presenting unique clinical encoun-
ters that are illustrated by photographs, radio-
graphs, or other figures. Image of interest should 
include a brief description of the case and discus-
sion with educational aspects. Alternatively, a mini 
quiz can be presented and answers will be posted in 
a different section of the publication. A maximum of  

 



three relevant references should be included. Only 
images of high quality (at least 300dpi) will be ac-
ceptable. 
 
Technical innovations 
This section include papers looking at novel or new 
techniques that have been developed or introduced 
to the local setting. The text should not exceed 
1000 words and should include not more than 10 
figures illustration and references should not be 
more than 10.  
 
Letters to the Editor 
Letters discussing a recent article published in the 
BIMJ are welcome and should be sent to the Edito-
rial Office by e-mail. The text should not exceed 
250 words; have no more than one figure or table, 
and five references.  
 
Criteria for manuscripts  
Manuscripts submitted to the BIMJ should meet the 
following criteria: the content is original; the writ-
ing is clear; the study methods are appropriate; the 
data are valid; the conclusions are reasonable and 
supported by the data; the information is im-
portant; and the topic has general medical interest. 
Manuscripts will be accepted only if both their con-
tents and style meet the standards required by the 
BIMJ.  
 
Authorship information 
Designate one corresponding author and provide a 
complete address, telephone and fax numbers, and 
e-mail address. The number of authors of each 
paper should not be more than twelve; a greater 
number requires justification. Authors may add a 
publishable footnote explaining order of authorship. 
 
Group authorship 
If authorship is attributed to a group (either solely 
or in addition to one or more individual authors), all 
members of the group must meet the full criteria 
and requirements for authorship described in the 
following paragraphs. One or more authors may 
take responsibility ‘for’ a group, in which case the 
other group members are not authors, but may be 
listed in an acknowledgement.  
 
Authorship requirement 
When the BIMJ accepts a paper for publication, 
authors will be asked to sign statements on (1)  
financial  disclosure, (2) conflict of interest and (3) 
copyright transfer. The correspondence author may 
sign on behalf of co-authors.  
 
Authorship criteria and responsibility 
All authors must meet the following criteria: to 
have participated sufficiently in the work to take 
public responsibility for the content; to have made 
substantial contributions to the conception and de- 

sign, and the analysis and interpretation of the 
data (where applicable); to have made substan-
tial contributions  to  the  writing  or  revision of 
the manuscript; and to have reviewed the final 
version of the submitted manuscript and ap-
proved it for publication. Authors will be asked to 
certify that their contribution represents valid 
work and that neither the manuscript nor one 
with substantially similar content under their au-
thorship has been published or is being consid-
ered for publication elsewhere, except as de-
scribed in an attachment. If requested, authors 
shall provide the data on which the manuscript is 
based for examination by the editors or their as-
signees. 
 
Financial disclosure or conflict of interest 
Any affiliation with or involvement in any organi-
sation or entity with a direct financial interest in 
the subject matter or materials discussed in the 
manuscript should be disclosed in an attachment. 
Any financial or material support should be identi-
fied in the manuscript.  
 
Copyright transfer 
In consideration of the action of the BIMJ in re-
viewing and editing a submission, the author/s 
will transfer, assign, or otherwise convey all cop-
yright ownership to the Clinical Research Unit, 
RIPAS Hospital, Ministry of Health in the event 
that such work is published by the BIMJ. 
 
Acknowledgements 
Only persons who have made substantial contri-
butions but who do not fulfill the authorship crite-
ria should be acknowledged.  
 
Accepted manuscripts 
Authors will be informed of acceptances and ac-
cepted manuscripts will be sent for copyediting. 
During copyediting, there may be some changes 
made to accommodate the style of journal for-
mat. Attempts will be made to ensure that the 
overall meaning of the texts are not altered. Au-
thors will be informed by email of the estimated 
time of publication. Authors may be requested to 
provide raw data, especially those presented in 
graph such as bar charts or figures so that 
presentations can be constructed following the 
format and style of the journal. Proofs will be 
sent to authors to check for any mistakes made 
during copyediting. Authors are usually given 72 
hours to return the proof. No response will be 
taken as no further corrections required. Correc-
tions should be kept to a minimum. Otherwise, it 
may cause delay in publication. 
 
Offprint 
Contributors will not be given any offprint of their 
published articles. Contributors can obtain an 
electronic reprint from the journal website. 

Brunei Int Med J. 2021; 17 : ii 

DISCLAIMER 
All articles published, including editorials and letters, represent the opinion of the contributors and do not reflect the official 
view or policy of the Clinical Research Unit, the Ministry of Health or the institutions with which the contributors are affi liated 
to unless this is clearly stated. The appearance of advertisement does not necessarily constitute endorsement by the Clinical 
Research Unit or Ministry of Health, Brunei Darussalam. Furthermore, the publisher cannot accept responsibility for the cor-
rectness or accuracy of the advertisers’ text and/or claim or any opinion expressed.  

 



Case Report Brunei Int Med J.2021;17:61-64 

ANTI-D IN RHESUS D POSITIVE 
PREGNANT MOTHER: A CASE  
REPORT. 

Mohd Nazri HASSAN1,3, Wan Suriana WAN AB RAHMAN2,3, Zefarina ZULKAFLI1,3, Sal-
farina IBERAHIM1,3, Noor Haslina MOHD NOOR1,3, Rosnah BAHAR1,3. Marne ABDUL-
LAH1,3, Marini RAMLI1,3, Shafini MOHAMED YUSOFF1,3   
 
1Department of Hematology, School of Medical Sciences, Universiti Sains Malaysia, 
16150 Kubang Kerian Kelantan. 
2School of Dental Sciences, Universiti Sains Malaysia, 16150 Kubang Kerian Kelantan. 
3Hospital Universiti Sains Malaysia, 16150 Kubang Kerian Kelantan 
 

Correspondence: Dr Wan Suriana Wan Ab 
Rahman, Address: School of Dental Sciences, Uni-
versiti Sains Malaysia, 16150 Kubang Kerian Kelan-
tan, E-mail: suriana@usm.my; Phone: 
+6097675831; Fax: +6097675505 
ORCHID ID: 0000-0003-3878-208x 

ABSTRACT 
An accurate ABO and Rhesus (Rh) blood group identification, especially D antigen, is essential for 
pre-transfusion evaluation in pregnancy. This procedure will prevent allo-immunisation or haemo-
lytic disease of foetus and newborn (HDFN). A 32-year-old pregnant lady with an underlying au-
toimmune disease was noted to have positive antibody screening with the possibility of auto anti-
D or anti-LW. Even though the latter antibody is not clinically significant, these two antibodies 
need to be differentiated. Anti-D may develop in partial D or variant D individual who was mis-
takenly labeled as Rh (D) positive previously. Unfortunately, it is difficult to establish the blood 
grouping of patients with an underlying autoimmune process. Therefore, in this case, a molecular 
study for blood group D was required. 
 
Keywords: Anti-D,  Anti-LW, Haemolytic disease of foetus, Molecular,  Pregnancy, Rhe-
sus. 

INTRODUCTION 

Rhesus (Rh) blood group system contains the 

D antigen, which is immunogenic. The D anti-

gen differs from the other Rh antigens (C/c 

and E/e) by 31 to 35 amino acids, making the 

antigens potent at stimulating an immune 

response.1 The Rh locus is located on the long 

arm of chromosome 1 and contains the RHD 

and RHCE genes.2 However, more than 100 

different RHD alleles encode a protein with 

different types of amino acids, causes differ-

ent D variants (partial D and weak D).3 Par-

tial D red cells are the red blood cells of indi-

viduals that lack some part of D antigen. 

Their D epitopes are altered due to amino 

acid changes, or portions of RhD joined to 

portions of RhCE producing hybrid proteins 

and generated new antigens. Therefore, they 

can produce antibodies to the missing portion 

of RHD.4 

 

 

The Landsteiner-Wiener (LW) system 

encoded by a single gene located on chromo-

some 19, and the gene is independent of Rh 

genes.5 However, the LW glycoprotein expres-

sion requires interaction with Rh proteins.3 

Therefore, LW antigen is expressed more 

strongly on Rh(D) positive than Rh(D) nega-

tive red blood cells, and more strongly on um-

bilical cord red blood cells than adult red 

cells.3  

 

 

Most of the Rh antibodies are IgG sub-

type, which is considered a potential cause of 
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severe haemolytic disease of foetus and new-

born (HDFN) and haemolytic transfusion re-

action (HTR). Individuals with partial-D have 

altered RhD proteins, and are at risk of pro-

ducing alloantibody (anti-D) or mistakenly 

described as auto anti-D in Rh(D) positive 

individuals. However, anti-LW, which is di-

rected against the LW antigen, can be wrong-

ly identified as anti-D. Hence it is essential to 

differentiate anti-D and anti-LW in pregnancy 

using molecular testing such as array-based 

systems (bloodChip microarray, multiplex 

ligation-dependant probe amplification) and 

polymerase chain reaction with sequence-

specific primers (PCR-SSP) designed to detect 

more than 70 RhD variant genes. 6,7 We re-

port here a case of a 32-year-old pregnant 

woman with an underlying autoimmune dis-

ease noted to have positive antibody screen-

ing with the possibility of auto anti-D or anti-

LW who required molecular typing to confirm 

and identify the specific genotype in RhD var-

iants for better mother and newborn manage-

ment. 

 

 

CASE REPORT 

A 32 year-old-Malay lady Gravida 2 Para 1, 

who was diagnosed with systemic lupus ery-

thematosus (SLE) with Evan Syndrome in 

2002, was referred from Health Clinic for fur-

ther management of small for gestational age 

(SGA) at 38 weeks of gestation to Obstetrics 

and Gynaecology (O&G) clinic. Ultrasound 

showed the foetus correspond to 36 weeks of 

gestation with a normal amniotic fluid index. 

Routine group, screen, and hold (GSH) test-

ing was positive; therefore, further testing to 

look for auto/alloantibody towards red blood 

cell antigen was done.  She was currently on 

azathioprine 50mg daily for her SLE. 

 

The patient blood group was A, Rh 

(D) positive. Initial antibody screening in 

2017 during her first pregnancy showed pan 

agglutination. Antibody identification showed 

an anti-D pattern at low ionic strength saline 
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(LISS) phase and pan agglutination at the 

enzyme phase. Subsequently, direct Coomb's 

test (DCT) was positive for IgG, and eluate 

from the cells demonstrated anti-D specifici-

ty. Auto adsorption of the serum was done, 

and repeat antibody identification later 

showed no reaction, indicating no alloanti-

body. The extended rhesus phenotype by se-

rology suggested that the patient was RhD+, 

C+/c-, and E-e+ (likely R1R1).  

 

During this current admission, her 

haemoglobin was 10.8 g/dL, and platelet was 

212 x 109/L. Antibody screening was positive 

for all screening panels with 2+ reactivity. A 

further test for antibody identification at LISS 

and enzyme phase showed no specificity with 

auto control 1+. The DCT was positive for 

IgG. To differentiate the possibility of anti-D 

with anti-LW, red blood cells were treated 

with dithiothreitol (DTT), and it showed 1+ 

reaction with patient serum. There was no 

reaction with cord blood of a similar blood 

group. Blood crossmatch was done, and it 

was compatible with A, Rh (D) negative 

blood, but incompatible with A, Rh (D) posi-

tive blood. Table I showed a summary of im-

munohaematological results for this patient. 

 

The patient went on to deliver a 

healthy baby boy one week later via vaginal 

delivery spontaneously. Her delivery was un-

eventful, and she required no blood transfu-

sion. She was discharged well. Her baby was 

not jaundice, and no other sign of haemolysis 

was detected.  

 

 

DISCUSSION 

An accurate Rhesus blood group identifica-

tion, especially D antigen, is essential for pre-

transfusion evaluation in pregnancy to pre-

vent alloimmunisation or HDFN. It is known 

that RhD is the most important antigen in the 

Rh system due to its immunogenicity. Our 

immunohaematological results showed this 

patient has autoantibody towards D antigen, 



which was diagnosed during the first preg-

nancy and persistently present during the 

current pregnancy. Similar cases have been 

reported in a para one lady who had been 

typed as RhD positive previously.8 Repeated 

immunohaematological test showed aggluti-

nation pattern with monoclonal anti-D rea-

gents, and she was typed as DCcee. Howev-

er, antibody identification showed the pres-

ence of anti-D. A molecular study using PCR-

SSP confirmed DDBTCcee phenotype. Another 

study in Croatia involving 102,982 women 

found anti-D immunization occur in three 

pregnant women who were initially serologi-

cally typed as RhD positive, later identified as 

D variant carrier.9 

 

SLE is an autoimmune disease, and 

patients with SLE can produce warm-reactive 

autoantibodies towards a wide diversity of 

cellular antigens, including red blood cell anti-

gen. Therefore, autoantibodies with specificity 

towards D antigen is highly suspicious in this 

case. Haemolytic workup has been suggested 

to exclude active auto immune haemolytic 

anaemia (AIHA). In a transfusion, red blood 

cell (RBC) autoantibody may interfere with 

the serological testing especially warm-

reactive autoantibodies. These autoantibodies 

present in the serum may react with all cells 

in the antibody panels resulting in panaggluti-

nation reaction. In this condition, detection of 

alloantibody, which is more significant, is dif-

ficult. Furthermore, in AIHA patients, one-

third to one-half of patients were reported to 

have underlying alloantibodies.10 Therefore, 

to exclude the presence of alloantibody in this 

patient is crucial. 

 

Anti-LW, which is directed against the 

LW antigen, can be mistakenly identified as 

anti-D. LW antigens have intramolecular di-

sulfide bonds that are sensitive to DTT treat-

ment. The DTT treatment is used to differen-

tiate between anti-LW and anti-D because the 

D antigen is resistant to DTT.3 In this case, 

anti-LW has been excluded from the serologi-

cal test result. Another possibility is partial D, 

in which the patient may produce alloanti-

body when exposed to RhD+ red cell. Partial 

D antigen lack one or more of D epitopes. 

There are amino acid changes outside the 

membrane in the RhD proteins. This is diffi-

cult to detect serologically as a particular 

commercial monoclonal antibody may not 

identify it, or it causes weak expression of the 

epitope by a specific method. Furthermore, 

the reactivity of different partial D with anti-D 

reagents is variable. DIII can produce similar 

reactions to RhD+ cells, and DIVa can pro-

duce stronger reaction.11 Recently, monoclo-

nal antibodies for the characterisation of the 

partial-D phenotype have shown that D vari-

ants are more common than previously re-

ported.12 

Table I: Immunohematology results at first (2017) and current Pregnancy. 

Immunohematology Tests 2017 (1st pregnancy) Results 2019 (Current pregnancy) Results 

Blood grouping A RhD+ A RhD+ 

Rh phenotyping R1R1 (DCe/DCe) R1R1 (DCe/DCe) 

Antibody screening Positive (2+) at cell I, II and III Positive (2+) at cell I, II and III 

Antibody identification   

 LISS* Anti-D No specificity 

 Enzyme Pan-agglutination (4+) Pan-agglutination (4+) 

Autocontrol Positive (1+) Positive (1+) 

Auto adsorption  Repeat antibody identification post 
autoadsorption showed no reaction. 

 Repeat antibody identification post 
autoadsorption showed no reaction. 

Direct Coombs test Positive (IgG 1+) Positive (IgG 1+) 

DTT treated RBC Not done  Post DTT treatment, the patient's serum 
reacted with the patient's RBC 

*LISS: Low ionic strength salt solution 
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In pregnancy, the determination of 

accurate RhD phenotype is critical in the pa-

tients’ management. Our patient is para 2, 

which molecular testing for RhD will benefit 

her future pregnancy and transfusion deci-

sion. Some RhD variants prone to make anti 

D, therefore, should be typed as RhD nega-

tive and given RhD negative blood. Those 

pregnancies should be given Rh immuno-

globulin (RhIg) prophylaxis during pregnancy 

and after delivery to a RhD positive baby.13 

However, certain weak D especially type 1,2, 

and 3, rarely cause anti-D allo-immunisation. 

Therefore, identifying an accurate RhD phe-

notype will prevent multiple RhIg exposures 

as prophylaxis and avoid allo-immunisation in 

the other group. Furthermore, pregnant 

women and transfusion recipients in this type 

of weak D may be safely transfused with RhD 

positive blood, conserving limited storage of 

RhD negative blood.  

 

 

CONCLUSION 

This case probably represents another exam-

ple of an auto anti D after anti-LW has been 

excluded. However, alloantibody with variant 

D phenotypes needs to be excluded. This is 

important, especially for future management 

during pregnancy. Therefore, in this case, a 

molecular test for the D blood group is re-

quired. 
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