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Summary:

Two cases of the rare blood group “Bombay phenotype” are

discussed here. This rare blood group, Bombay (Oh)  was first

established by Bhende et al in Bombay (Mumbai), in 1952.In

the ABO (ABH) blood group system, the ‘O’ antigen represents

the lack of A or B antigens; however it has the most amount of

H antigen. If the H gene is absent, which is extremely rare, H

substance can not be formed and subsequent A and B antigens

can not also be formed. Absence of H gene results in the

Bombay phenotype (Oh) 1-6, 7-13. Individuals with the Bombay

phenotype develop anti-H antibodies. This is the reason that

undetected Bombay individuals (typically typed as O

individuals) will be cross match incompatible with O

individuals. Bombay phenotype individuals can only receive

blood from other Bombay individuals. In India, 1 in 10,000

has been found to have “Bombay” blood group. Where as, in

Bangladesh till now only nine persons with Bombay (Oh) blood

group have been formally reported by the Transfusion Medicine

Department of  Bangabandhu Sheikh Mujib Medical

University (BSMMU). Using two cases we would like to discuss

strategies to properly diagnose cases of Bombay phenotype in

Bangladesh.
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Introduction:

The existence of a human H/h genetic polymorphism

was first established by Bhende et al in Bombay

(Mumbai), in 1952. In ABO (ABH) blood group system,

the ‘O’ antigen represents the lack of A or B antigens;

but individuals with O blood group has the most amount

of the H antigen as none have been converted to A or B

antigens. If the H gene is absent, which is extremely

rare, H substance can not be formed and subsequent A

and B antigens can not also be formed. Absence of H

gene results in the Bombay phenotype (Oh) 1-6, 7-13.

Individuals with the Bombay phenotype develop anti-

H antibodies. This is the reason that undetected Bombay

individuals (typically typed as O individuals) will be

cross match incompatible with O individuals. Bombay

phenotype individuals can only receive blood from other

Bombay individuals. In India, 1 in 10,000 has been

found to have “Bombay” blood group. Where as, in

Bangladesh till now only nine persons with Bombay

(Oh) blood group have been formally reported by the

Transfusion Medicine Department of Bangabandhu

Sheikh Mujib Medical University (BSMMU).

Case Reports:

Case -1:

A 52 year old O Rh positive Muslim male ‘M’ who was

anaemic and scheduled for bypass cardiac surgery at

BSMMU required O Rh positive packed red cells. Cross

match with O Rh positive units resulted in

incompatibility. The blood group of both patient and

donor was re checked using both cell typing and serum

typing procedure, with same results. However, with anti-

H lectin the patient showed negative reaction, whereas,

strong positive reaction showed by donor who is

confirmed as O Rh D positive. Thus the patient lacks



any H antigen. It was concluded that he was a patient

with Bombay phenotype.

Case-2:

A 35 year old O Rh positive Hindu female was admitted

to Square Hospitals Ltd. She was a known case of

pancreatic carcinoma on chemotherapy. She required

blood transfusion for correction of anaemia and was

cross match incompatible with multiple O Rh positive

units. Subsequent testing with anti-H lection confirmed

her to be a case of Bombay phenotype.

Materials and method:

For confirmation and final diagnosis each case was sent

to the Department of Transfusion Medicine, BSMMU.

Forward grouping was done with Anti-A,  Anti-B , Anti-

AB (Monoclonal antibody, Biotec Laboratories, UK)

and Anti-D (Monoclonal antibody IgG and IgM, Biotec

Laboratories, UK)  and reverse grouping was done with

freshly prepared A-cell, B-cell , O-cell  (Washed for

four times , 5% saline suspension). Strong agglutination

reaction (4+) was observed with panel “O” cell in

reverse grouping. There was also reaction with both A

and B cell in reverse grouping. However, auto/ self

control (washed patient’s cells with patient’s serum)

showed negative result. Anti-A, Anti-B and Anti-AB sera

also showed negative agglutination with patient cells.

With anti –H lectin (Tulip Diagnostic, India) patient’s

cell showed no evidence of agglutination

macroscopically and microscopically. As parents of

these patients were not alive, family study includes only

brother, sister and children.  None showed Bombay

blood group and these individuals were not chimeric

either. The patient’s saliva did not show presence of A,

B and H antigens. They did show presence of Le a

substance. Thus they were non secretors; Le (a+ b-).

Discussion:

The expression of A and B antigens are determined by

the H and Se genes, which both give rise to glycosyl

transferase that add L- fucose, producing the H antigen1-

5.The presence of an A or B gene results in the production

of further glycosyltransferase which convert H substance

into A and B antigens, respectively. A gene causes N-

acetyle-galactosamine to be added to H substance,

producing A antigen and B gene causes D-galactose to

be added to H substance, producing B antigen5, 6. If

both A and B genes are present, some H-chains are

converted to ‘A’ antigen and are some converted to ‘B’

antigen, produces ‘AB’ 2, 5. Since the O gene produces

an inactive transferase, H substance persists unchanged

as group O. Thus the ‘O’ antigen represents the lack of

A or B antigens; but it has the most amount of the H

antigen. If H gene is absent, which is extremely rare, no

H substance can be formed and therefore no A or B

antigen can be formed as well. This results in what is

referred to as the Bombay phenotype (Oh) 1-6, 7-13. In

Bombay blood group individuals there is anti-A, anti-

B, anti-AB and anti-H which are all active at 370 C2-5

,11- 16.The use of Anti-H lectin and detection of secretor

status by using saliva are also important for diagnosis,

as the Bombay group people are non secretors4, 5. In

Bangladesh at present ABO and Rh typing is done by

forward grouping in the vast majority of cases. Rarely

reverse grouping is utilized. This is resulting in lack of

diagnosis of Bombay phenotypes as well as incorrect

blood group typing. Hemolytic transfusion reactions are

a serious threat in all such cases. So reverse grouping

as well as incorporation of O cells in reverse grouping

is very important.

Conclusion:

Reverse grouping (serum typing) with O cell control,

anti-H lectin and detection of secretor status are all

important tools for detecting the Bombay group

individuals in our country. At the very minimum

incorporation of ‘O’ cell in reverse typing is very

important in detecting this rare, but clinically important

blood group.
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