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ABSTRACT

Objective: To estimate the frequency of abnormal hemoglobin variants in local population.

Study Design: Descriptive / Cross sectional study.

Place and Duration of Study: This study was conducted at the Kutiyana General Hospital, a secondary care
hospital in Karachi from January 2020 January 2021.

Materials and Methods: Samples were collected in Kutiyana hospital in EDTA anticoagulant containing tubes and
sent to laboratory of a tertiary care university hospital.

Results: Total of 1083 blood samples were analyzed out of which 736(68%) had normal hemoglobin while
347(32%) had abnormal hemoglobin. The frequency of abnormal hemoglobins (Hb) were beta thal trait 18%, beta
thal major 9.9%, Hb D trait 1.1%, Hb D disease 0.7 %, S-beta thal 1%, Sickle cell anemia 0.5%, Hb-E trait 0.4%,
Sickle cell trait 0.2% Hb D beta thal 0.1 %, SD disease 0.1% and Hb-E disease 0.1%

Conclusion: Abnormal Hbvariants were detected in a significant number of samples. Beta thal trait was the most
common abnormal Hb followed by beta thal major and Hb- D trait. Large scale screening studies are required in
general population.
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INTRODUCTION specific intrauterine periods and then disappear. These
are Hb Portland, Gower 1 and 2 and fetal Hb or Hb-F.

Hemoglobin (Hb) is a very important and major  All the above mentioned Hemoglobin disappears and
component of red blood cells. Hb is made up of Haem  only a small fraction of Hb-F remains in adult and
and globin chains®. It is responsible for the transport of  persists throughout adult life® Hb A is composed of
oxygen and involved in various biochemical reactions  two alpha and two beta chains, Hb A2 is composed of
in the blood. Normal adult contains three types of  two alpha and two delta chains while Hb-F is composed
hemoglobins in the blood. The main hemoglobinsin  of two alpha and two gamma chains. The genes for
adultsare Hb-A which accounts for more than 95 % of  alpha chains are present on Chromosome 16 while that
entire Hb in circulation while Hb A2 and fetal Hb ( Hb- of beta, gamma and delta chains are present on
F) contributes a very small fraction. There are also chromosome 11@- These genes are genetically acquired
hemoglobins which are present during the embryonic  and follow simple Mendel’s law of transmission in
and fetal life of an individual which appear during autosomal recessive pattern. Many types of

abnormalities can occur in the genetic control and
regulation of these genes resulting in the production of
abnormal number or quality of globin chains. These
mutations can cause abnormalities in transcription and
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both the alleles are involved then it produces the
clinical syndrome of beta thalassemia major which is
characterized by severe anemia and high Hb-F. The
same is the case with alpha chains, producing alpha
thalassemia trait and alpha thalassemia major called Hb
H disease®.

But if the number of globin chain production is normal
but there is a defect in the structure of these chain due
to substitution of an amino acid by another amino acid,
then it is called hemoglobinopathy. Both thalasemias
and hemoglobinopathies have an autosomal mode of
transmission. Another abnormality is the presence of
high amount of Hb-F in adult life called hereditary
persistence of fetal Hb or HPFH, which does not have
any clinically significant effect.

There are many naturally occurring and genetically
determined variants of Hb and more than 750 have been
described uptill now ©. Many of these variants are
harmless but some may have serious clinical effects
like severe anemia requiring blood transfusions, failure
to thrive and severe crippling body pains (2) . But some
may be beneficial for the area in which it occurs e.g.,
Sickle cell disease in tropical and African continent for
malariaetc.®. The main abnormal hemoglobin
producing clinical syndromes are sickle cell or Hb-S,
Hb-D, E or C. These have autosomal recessive mode of
transmission and can present as trait or disease if the
alleles are same or in combination. The traits can be
Hb-S, CD or E trait while the disease can be
homozygous for the same disease like SS, DD, CC or
EE or various combination of two different alleles of
abnormal hemoglobins like S/D, SC , SE or C/E, D/E
etc.(. Usually, they produce clinical syndromes when
both the alleles are abnormal and in various
combinations. They can also co-exist with genes of
thalassemia and produces various clinical syndromes.
The above mentioned abnormal hemoglobins are
relatively common in Asian and African countries. One
of the reasons may be due to intermarriages which are
quiet common in these parts of world especially in
Middle east and Indian subcontinent®. These Hb
variants including fetal Hb can be detected by Hb
electrophoresis  and  High-performance  liquid
chromatography (HPLC). HPLC has an advantage over
Hb electrophoresis by a rapid, cost effective, accurate
and precise identification and quantitation of the
various Hbs. This technique utilizes the principle of
cation exchange and gives results in retention time.
Each individual Hb has a different retention time. The
retention times for Hb A, A2, F, S, D, E, C and Q are
2.43,3.6,1.2454.2 36, 518 and 4.7 minutes
respectively.

MATERIALS AND METHODS

It was a descriptive cross-sectional study in the Institute
of hematology for a period of one year starting from
January 2020 till January 2021. The objective was to
find out the frequency of Hb abnormalities in the
population. Those samples were included after analysis
in the study by non -probability technique who had
abnormal Hb or anexcess of fetal Hbafter3-5 ml of
whole blood was collected in EDTA tube for all the
patients irrespective of age and sex except those with a
history of blood transfusion in the past three months,
were sent to Hematology laboratory of Dow university
hospital, Ojha campus, Karachi for Hb HPLC and
Complete blood count (CBC). CBC was done on fully
automated Sapphire hematology analyzer while HPLC
was done on Fully automatic Akray analyzer. A total of
1083 samples were collected to achieve the objective
with a margin of error d = 0.007 and confidence level
of 95%. All the data was entered in the computer and
analyzed through SPSS 17. Statistical analysis was
done and reported as percentages for categorical
variables like gender and type and frequency of
abnormal Hb variant while means with Standard
deviation of =- 1SD was reported for continuous
variables like age, Hb, hematocrit, red blood cell count,
MCV and MCH.

RESULTS

A total 0f1248 samples were received from which 165
samples were excluded because of recent blood
transfusion history, results were included in the study.
n= 736 (68%) males n=260 (35%) females n= (476
(65%), showed normal results while n = 347 (32%),
males n=177 (51%) and females n= (170 (49%) had
abnormal results with variant or abnormal excess of
normal Hb as shown in table 1, the percentage of
various abnormalities with male and female percentage
are also shown in figure 2.
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Figure No. 1. Graphic presentation of abnormal
hemoglobin by retention time on HPLC
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Table No.1: Split up of Frequency of different abnormal hemoglobin variants

Total HPLC =1083 Normal results: 736 (68%)

Abnormal results: 347 ( 32%)

Split up of abnormal Hemoglobin results:

BThal trait | BThal D trait S/B thal | DD SS E trait | Strait | D/B S/D EE
Major
195(18%) | 107(9.9%) | 12(1.1%) | 11(1%) | 8(7.7%) | 5(0.5%) | 4(.4%) | 2(.2%) | 1(.1%) | 1(.1%) | 1(%)

/ \
AN
I'd N
Normal
736 (68%)

N

Male Female
260 (35%) (476 (65%)

Figure No. 2: Abnormal Hemoglobins detection on
routine Hb HPLC

DISCUSSION

HPLC with automation and quantitative ability appears
to be a highly accurate and precise technique for direct
identification and quantification of both normal and
abnormal fractions (7 - Few studies have been done in
this part of world and needs more studies to elaborate
the importance of HPLC in hematology. In our study
the overall frequency of abnormal Hb variants in
Pakistan was 32% in comparison to other studies done
in India which narrated a frequency of 12.7%. The
reason for this difference may be due to very large
sample size and a huge population of country®.In our
study beta thalasemia minor was the most common
quantitative abnormality of about 18 %, characterized
by high Hb A2, which is comparable to other studies
done in this and nearby regions 13 % ©, 9 %, although
the frequency reported by Khattak in 1992 was as low
as 5.34 % 9 but the discrepancy may be due to a
different sampling strategy. This trait has a gene
frequency of 5-6% in Pakistan*!) and its identification
is of crucial importance in consanguinity marriages
especially in this part of world with a possibility of
birth of a beta thalasemia major child *?

The second most common quantitative abnormality was
beta thalasemia major 9.9 %, characterized by very high
Hb-F, this was in contrast to Shaista et al®who reported
a frequency of 24.1 % in their study in Karachi. The
reason for this discrepancy may be due to the fact that
their study was conducted in a hematology center
dealing with hemoglobinopathies

The percentage of Hb D trait was 1.1 % of all
abnormalities which is in accordance to study

conducted by Usman et al showed a frequency of 1.4 %
(4 put this was different from study by Shaista et
al®and the difference again may be due to the reason
that it was done in a pure hematology center. Hb D trait
is an asymptomatic condition and can present with
microcytosis and target cells on peripheral smear
morphology®

Hb- D disease was detected in 0.7 % cases in our study
which is nearly the same as of the study conducted in
Peshawar, Pakistan by Khalid Khan®®which shows a
percentage of 01%. This disease presents with
hypochromic microcytic picture of red blood cells. It is
benign in trait form but presents with severe in
homozygous form

Sickle cell anemia and its double heterozygous forms
werel.5% of the abnormal Hb in our study which is in
accordance with the study conducted by Nazish
Hashmi®and the identification of this Hb is
particularly important as it gives rise to various
significant clinical syndromes, the majority of which
are clinically significant having a considerable impact
on family and burden on health care authorities®.Hb E
in ours study had a frequency of 0.4 % of abnormal
hemoglobin which is nearly similar to a study
conducted by Bushra Moiz et al which becomes
significant when it combines with other abnormal
hemoglobin disorders particularly beta thalassemia 9
The limitation of our study is that not a single case of
alpha thalassemia was identified although these cases
are relatively common in this part of world. The reason
for this that we used only HPLC for abnormal
hemoglobin while a study conducted by Vijay Bhat
showed that the identification can be made on
sequential analyses using BioRad D10 HPLC, Alkaline
gel electrophoresis, GPO a THAL-IC strips and the
identification of the specific genetic lesion using an a
Globin reverse dot blot hybridization assay 9.

CONCLUSION

This is one of the comprehensive studies done in this
area by HPLC. Thalassemia minor was a more frequent
abnormality amongst all the abnormal results, and these
individuals should have genetic counseling regarding
pre marriage screening of their spouses, directly or
through parents or guardian as this was a non-
probability sampling so general population screening
needs to done to identify.
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