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Detection of clinically significant anti-IH antibodies in a
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ABSTRACT

Introduction: The para-Bombay blood phenotype is a rare blood group variant, with a limited
number of cases reported worldwide. Case Summary: Here, we present the case of a pregnant
woman with clinically significant anti-IH antibodies and incompatible cross-matching with group
O packed cells detected during pre-transfusion testing. Three years later, samples were collected
again from the subject and showed that her anti-IH antibody levels had reduced. Her para-Bombay
blood type was then confirmed using a polymerase chain reaction with sequence-specific primers
of the ABO gene and Sanger sequencing of the FUTT and FUT2 genes. This patient can only un-
dergo transfusion therapy with Bombay or para-Bombay matched blood group RBCs due to the
pre-formed anti-IH in her serum. Conclusion: The systematic identification of blood groups and
antibodies helped prevent transfusion-related adverse events and contributed to safe transfusion

practice.
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INTRODUCTION

Individuals with the para-Bombay blood phenotype
lack clinically relevant H, A, and B antigens on their
red blood cell (RBC) membranes. This is due to the
inactivation of the FUTI gene, which codes for H anti-
gen, a precursor necessary to synthesize A and B anti-
gens present on RBCs. However, the FUT2 gene that
codes for H antigen in body secretions remains active
in para-Bombay individuals L2 Therefore, a weak H-
like antibody, termed anti-IH, which is reactive at low
temperatures, is usually present in the serum of para-
Bombay individuals.

PATIENT INFORMATION

A 29-year-old Malay primigravid woman at 38 weeks
of gestation presented with false labor. A blood sam-
ple was collected and subjected to group screen and
hold (GSH).

Forward and reverse grouping at room temperature
was performed via column agglutination and revealed
the sample to be group O and RhD positive. The blood
sample was then subjected to standard immunohe-
matological methods for RBC antibody screening and
identification using the DiaMed ID gel microtyping
system (Diamed ID-Diacell, Diamed, Switzerland).
Antibody screening revealed 3+ reactions with all

three screening cells. Antibody identification tests
showed pan-agglutination with the 11 panel cells but
a negative result for the auto-control. A polyspe-
cific direct Coombs test (DCT) was also negative.
Cross-matching at the anti-human globulin (AHG)
phase showed incompatibility with five units of group
O RhD-positive packed cells. Further tests were per-
formed using anti-H lectin and O cells, where only 3+
reactions with O cells were observed. An adsorption-
elution test returned negative results for A and B anti-
gens. Further testing with O Bombay and O cord
blood was not performed due to the unavailability
of these types of red cells. A secretor saliva test was
also not performed because the patient had been dis-
charged home and had given birth at another hospi-
tal. She did not need any transfusion throughout this
admission. At this point, her blood sample was diag-
nosed as para-Bombay with anti-H/IH antibody.

The patient returned 3 years later to enquire further
about her rare blood group because she planned to
conceive. The immunohematological workup was re-
peated. Extended ABO grouping revealed a similar
pattern for forward and reverse grouping, except that
interaction with O cells was not detected. However,
after the serum-to-cell ratio was increased, a reaction
of 2+ with O cell was seen at 4 °C, room temperature,
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and 37 °C. The saliva secretor test showed positivity
for H substance; thus, the patient was tested as a secre-
tor (i.e., Leb antigen-positive). A repeat adsorption-
A test with
O cord blood (with an increased serum-to-cell ratio)

elution also produced similar results.

showed negative results at room temperature, 4 °C,
and the AHG phase. The results showed the presence
of H antigen with the Le (a-b+) phenotype (Table 1).
Serologically, this case was concluded with the pa-
tient’s diagnosis as para-Bombay with the presence of
anti-TH. However, the latter anti-IH antibody reac-
tion was weaker than the previous reaction. Genomic
DNA from the patient blood sample was extracted us-
ing a commercially available kit (Bio Basic, Canada).
The genomic DNA was then subjected to ABO, FUT1I,
and FUT2 genotyping using polymerase chain reac-
tion with sequence-specific primers (PCR-SSP) and
Sanger sequencing techniques. She was observed to
have the O1/02 genotype (i.e., O blood group, and
refer to Figure 1).

However, she was homozygous for the 328G>A
(Alal10Thr) missense  mutation (i.e., the
FUT*01W.02 allele) and the 390C>T (Asnl30)
synonymous mutation in the FUTI and FUT2
genes, respectively (Figures 2 and 3). Thus, geno-
typing analyses revealed that the patient had the
para-Bombay blood type.

Figure 1: Gel electrophoresis of PCR-SSP ampli-
fied products. The 01/02 blood type is confirmed
when A2 and B bands are absent. C-hgh is human
growth hormone and was used as internal positive
control.

DISCUSSION

In this report, we identified a FUTI missense mu-
tation (328G>A) in a patient with the para-Bombay
O phenotype, which results from H antigen deficiency
(Figure 2). Serologically, only H antigen could be de-
tected in the saliva test, and genotyping showed a syn-
onymous mutation (Se390Se390) in the FUT2 gene
(Figure 3)3>*. ABO, FUTI, and FUT2 genotyping was
performed using PCR-SSP [1] and Sanger sequenc-

ing?.

accegegccagccGeGlccr

Figure 2: Sanger sequencing revealed 328G>A
mutation in FUT1 gene.

Figure 3: Sanger sequencing revealed 390C>T
mutation in FUT2 gene.

The FUTI and FUT2 genes (both located on chromo-
some 19) code for enzymes responsible for the synthe-
sis of H antigen in hemopoietic tissues and body se-
cretions (e.g., saliva and sweat), respectively. H anti-
gen is then converted to A or B antigen encoded by
the A and B genes on chromosome 9. The A and B
genes are active in both hemopoietic and endoder-
mal tissues®. Therefore, mutational events in FUTI
and FUT2 genes may produce the Bombay and para-
Bombay phenotypes and carriers that will produce
isoantibodies against A, B, and H antigens following
transfusion or gestation®’. The Bombay and para-
Bombay phenotypes are caused by inactivating muta-
tions of both the FUTI and FUT2 genes and the FUT1
gene only, respectively®.

Individuals with para-Bombay secretors (hh/Sese or
hh/SeSe) lack H antigen on their RBCs but not in
body secretions. Para-Bombay individuals generally
preserve some H antigen on RBCs, with weak anti-
H activity, which is frequently observed only at 4 °C
or by using absorption and elution methods®. How-
ever, in this case, anti-IH had wide thermal ampli-
tude, reacting at 37 °C in the AHG phase, which made
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Table 1: Summary of serological testing results in 2018 and 2021

2018 2021
ABO and Rh grouping (gel card method)
Anti-A 0 0
Anti-B 0 0
Anti-H lectin 0 0
Anti-D 4+ 4+
Al cell 4+ 4+
A2 cell 4+ 4+
B cell 4+ 4+
O cell (4 °C, room RT and 37 °C) 3+ 0
2+ (increase serum to cell
ratio)
Testing plasma with red cell of O cord blood ND 0 (increase serum to cell

(4 °C, RT and 37 °C)
Antibody screening (3 cell panels)

Antibody identification (11 cell panels)

ratio)
3+ for all panel cells Negative for all panel cells

3+ for all panel cells Negative for all panel cells

Autocontrol Negative Negative
Adsorption-Elution test Negative Negative
Saliva secretor test ND Presence of H substance
RBC phenotyping
Lea Negative ND
Leb Positive ND
Abbreviations: RT: room temperature, ND: not done
it clinically significant, as previously reported in sev-  ABBREVIATIONS

eral hemolytic transfusion reaction cases 1912,

CONCLUSION

Benign cold agglutinins, if left undetected, may occa-
sionally become clinically significant antibodies caus-
ing hemolytic transfusion reactions. Women with red
cell antibodies, especially those with a risk of fetal
anemia or cases where a compatible red cell donor
for transfusion may be difficult to find, should un-
dergo pre-pregnancy counseling with an expert clin-
ician. The role of transfusion medicine specialists in
the categorization of antibodies and the selection of
suitable blood is vital to uphold safe transfusion prac-
tices. The efficient analysis of all blood group discrep-
ancies, together with comprehensive immunohema-
tological testing, ensures a reputable and vibrant role
in an arrangement for transfusion therapy in individ-

uals with rare phenotypes.

DCT: direct Coombs test; RT: room tempera-
ture; ND: not done; RBC: red blood cell; GSH:
group screen and hold; AHG: anti-human globulin;
PCR-SSP: polymerase chain reaction with sequence-
specific primers
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