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Abstract. The present study was conducted in the Outpatient Department (OPD) of Yangon Children’s
Hospital (YCH) during June to November 1990 to determine the hematological data of 133 Myanmar
patients with thalassemia trait who were the parents of patients with known B-thalassemia major or
hemoglobin E (Hb E)/B-thalassemia. The mean values of hemoglobin (Hb) concentration, packed cell
volume (PCV), mean cell hemoglobin (MCH) and mean cell volume (MCV) were significantly lower than
normal controls but the mean cell hemoglobin concentration (MCHC) was the same as controls. In-
creased osmotic resistance tested in 0.36% buffered saline was detected in 81-97% of cases depending on
the cut-off point. High levels of Hb A2 (>3.5%) were found in 93% of cases whereas Hb F was increased
(>0.8%) only in 23% of cases. Although the mean red cell count (RBC) was significantly higher than
normal, only 79% of thalassemia traits were detected if the RBC count of >5.0 x 10'2/1 was taken as the
discrimination limit. Other discrimination functions such as MCH/RBC, MCV/RBC, (MCV)? x
MCH x 0.01 and MCV-(RBC / 10'%/ 1) - (5 x Hb) - 3.4 or - 8.4 were tested for their utility in diagnosing
thalassemia traits. All of them were found not to be superior to each of the simple tests (MCV, MCH, Hb
A2 or osmotic fragility) in diagnosing thalassemia traits. The one tube osmotic fragility test is a the

suitable test to be used in future thalassemia screening programs in Myanmar.

INTRODUCTION

Thalassemia has a high frequency in regions of
the world endemic for malaria, including the
Mediterranean Basin, Africa, India, South China
and Southeast Asia (Kazazian et al,1986). In the
Union of Myanmar, there are 1-4.9 births per
1,000 infants with a major hemoglobinopathy
(Modell, 1986). Past studies in Myanmar were
confined to the incidence of hemoglobinopathies
including hemoglobin E (Hb E) and a-thalassemia
traits and only the clinical and hematological pic-
tures of hemoglobin H disease, B-thalassemia ma-
jor and hemoglobin E-thalassemia disease were
reported (Aung Than Batu ez al, 1971 a, b, ¢, d).

The aim of the study was to establish the basic
hematological values of thalassemia traits for
Myanmar people. It was done because although
the hematological values for thalassemia trait
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have already been well established elsewhere,
there is some variability in different populations
(Flatz et al, 1965) and some different findings in
different ethnic groups (Pootrakul et al, 1973).

This paper deals with the establishment of the
basic hematological values of thalassemia traits
and assessment of the validity of a one tube
osmotic fragility test in diagnosing thalassemia
traits. Furthermore, by using these hematological
data we determined the utility of the various dis-
crimination functions in diagnosing thalassemia
traits.

MATERIALS AND METHODS
The study was conducted in Yangon Chil-
dren’s Hospital (YCH) during June to November
1990. It is a 550 bed hospital, receiving both out-
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patients and in-patients. It is also a referral hospi-
tal which covers the population both from Yangon
and from other parts of the country. The Outpa-
tient Department (OPD) has a day care room
(DCR) which was established in May 1982 for
patients requiring regular blood transfusion.

There were 545 patients registered at the DCR
since its opening till the end of November 1990.
Of these, 493 (90%) were thalassemics and the
parents of 132 patients with known B-thalassemia
major and Hb E/B-thalassemia were included in
the study.

The blood samples of 133 parents heterozy-
gous for thalassemia (40 males and 93 females)
aged 22-53 years were collected in heparinized and
EDTA bottles. Control samples were obtained
from 30 apparently healthy individuals who came
to YCH blood bank for blood donation during
the study period. These 30 controls (4 females and
26 males aged 1847 years) were enrolled in the
study after excluding all the persons with positive
osmotic fragility test and low hemoglobin level
with either high level of hemoglobin A2 (Hb A2)
or low mean cell hemoglobin level (MCH) from a
total of 89 individuals. However, iron status of
these controls were not estimated.

Red cell osmotic resistance was tested in 0.36
per cent buffered saline (Kattamis ez al, 1981)
from heparinized blood of both test and control
individuals before the hemolysate was prepared.
After preparation of hemolysate according to a
standard method (Dacie and Lewis, 1975), Hb A2
was quantified by elution following cellulose acet-
ate electrophoresis in Tris-borate EDTA buffer
pH 8.6 (Marengo-Rowe, 1965; Weatherall and
Clegg, 1981). Hemoglobin F (Hb F) was deter-
mined according to alkaline denaturation method
of Betke (1959). Two ml of EDTA blood were
used for the determination of standard hematolo-
gical tests, which were performed as described by
Dacie and Lewis (1975). The red cell counts
(RBC) were measured by a Coulter electronig cell
counter (Coulter Counter CC VI). The differences
between the test (parents) and control subjects
were tested for statistical significance by using
Student’s ¢ test.

The discrimination functions (methods) used
were the Mentzer ratio MCV/RBC (Mentzer,
1973), the Shine and Lal product (MCV)? x MCH
x 0.01 (Shine and Lal, 1977), the Srivastava ratio
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MCH/RBC (Srivastava, 1973) and England and
Fraser discrimination function DF° = MCV-

'RBC-(5 x Hb) — 8.40r — 3.4 (England etal, 1973).

The discrimination limits (cut-off points) which
suggest heterozygous thalassemia were as follows
:RBC > 5.0 x 10'%/1 (Klee et al, 1976), MCV/
RBC ratio= <13,(MCV)? x MCH x 0.01 = < 1,530,
MCH/RBC = < 3.8, negative value of DF’ and per
cent hemolysis of < 95% (Miale, 1977) or < 85%
(Kattamis et al, 1981). These discrimination func-
tions were applied to our hematological data.

RESULTS

The hematological findings of thalassemia traits
(parents of thalassemic children) are shown in
Table 1 together with those of the normal controls.
The mean values of the hemoglobin concentration
(Hb g/dl), the packed cell volume (PCV), mean
cell volume (MCYV), mean cell hemoglobin (MCH)
and per cent lysis were significantly (p < 0.001)
lower in the heterozygotes than in controls. How-
ever, the mean value of mean cell hemoglobin
concentration (MCHC) was similar in both
groups.

The mean values of RBC and Hb A2 concen-
tration were also significantly (p < 0.001) higher
than in normal controls. Out of 133 heterozygote
samples, 48 contained hemoglobin E (Hb E) with
mean values of Hb A2 and E of 28.6%.

The mean Hb F value was higher but not sig-
nificantly so than in normal controls. Only 33.8%
had Hb F levels of > 0.8 per cent, while the remain-
ing 66.2% showed low levels (< 0.8 per cent).

Table 2 shows the comparison of methods used
for detecting thalassemia trait. All the discrimina-
tion functions and the red cell counts had similar
diagnostic accuracy (%) in detecting thalassemia
trait. However, the osmotic fragility test identified
more cases of thalassemia trait than the above dis-
crimination functions when per cent hemolysis of <
95% was taken as the cut-off point or when the
visual method (Kattamis et al, 1981) was used.

DISCUSSION

Of the 133 known cases of B-thalassemia traits
(parents of B-thalassemia major and Hb E/B-
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Table 1

Hematological data for parents (with thalassemia traits and/or hemoglobin E) of thalassemic children
taking treatment and controls at Yangon Children’s Hospital, 1990.

Parents of thalassemic

Controls (n = 30)

children

Mean + SD No. Mean + SD
Hb g/dl 115+ 1.6 133 129 + 14
PCV % 383+ 438 133 432 + 438
RBC (x 10'?/1) 59+ 1.0 133 44 £ 06
MCYV fl 62.7 £ 12.1 133 94.0 £ 6.9
MCH pg 199 £ 3.5 133 295 + 2.4
MCHC % 293+ 22 133 292 + 1.7
Osmotic fragility lysis % 55.2 £ 25.7 126 949 + 5.1
Hb A2 & E % 344 £ 17.2 48 -
Hb A2 % 57+ 13 85 34 £ 06
Hb F % 1.1+ 24 133 0.5+03

Table 2
Comparison of methods of detecting thalassemia traits, YCH 1990.
Thalassemia Traits
Method/ Discrimination
formula limits Detected Missed Total
Discrimination functions :
(1) MCV-RBC-5Hb-3.4 negative 83 (62.4%) 50 (37.6%) 133
(2) MCV-RBC-5Hb-8.4 negative 102 (76.7%) 31 (23.3%) 133
(3) MCV : RBC <13 95 (71.4%) 38 (28.6%) 133
(4) MCH : RBC < 338 89 (66.9%) 44 (33.1%) 133
(5) 0.01 x MCH x (MCV)? < 1530 118 (88.7%) 15 (11.3%) 133
RBC counts (x 10'%/1) > 5.0 105 (79.0%) 28 (21.0%) 133
Osmotic fragility per cent hemolysis < 95% 122 (96.8%) 4 ( 3.2%) 126
< 85% 102 (81.0%) 24 (19.0%) 126

Visual method smoky/cloudy 115 (91.3%) 11 ( 8.7%) 126

thalassemia children) included in the study, 51
cases (38.3%) had mild to moderate degrees of
anemia (< 1llg/dl), including 3 males and 48
females. Apart from Hb A2 and red cell count, the
mean values of MCV, MCH, MCHC and Hb F
were slightly lower than the values of Thai and
Chinese populations in Thailand (Pootrakul et al,
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1973). Regarding the diagnosis, if the cut-off
points for thalassemia trait were taken as MCV <
7011, MCH < 27 pgand Hb A2 > 3.4%, 79.7%, 97.7%
and 92.9% of the thalassemia traits were identified
by each test, respectively. Hence, the MCH and
Hb A2 seemed to be the best parameters for diag-
nosing thalassemia trait in our country too. How-
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ever, if these tests are not available, the one tube
osmotic fragility test in 0.36% buffered saline can
be used alternatively. With this test, 96.8% of traits
were detected if the per cent hemolysis of < 95%
was taken as the cut-off point. But if either the
visual method was used or the per cent hemolysis
of < 85% was taken as the cut-off point instead, the
diagnostic accuracy decreased to 91.3% and 81%
respectively.

On the whole, 3-7% of heterozygous PB-thalass-
emics can be missed by using either of these tests
(MCH, Hb A2 and osmotic fragility test) alone.
This can happen when there is a combination of
B-thalassemia with:a-thalassemia trait or if there
is associated G6PD or folate deficiency. Normal
Hb A2 could be found in B-thalassemia trait when
there was the coincidence of a B-with a §-thalass-
emia gene (Pirastu et al, 1984). Iron deficiency is
another factor which influences the Hb A2
level (Wasi et al, 1968).

In Myanmar, because of the high incidence of
a-thalassemia (10%) and Hb E (28%) (Aung Than
Batu et al, 1971a, b, ¢) as well as of iron deficiency
anemias, it would be better to use more than one
test in carrier screening. Besides this, overlapping
was noticed between the ranges of hematological
parameters of normal and thalassemia trait, as
sometimes there can be uncertainties in the diag-
nosis of thalassemia trait by using one parameter
alone. When MCH was done either together with
Hb A2 or osmotic fragility test (visual method)
99.2% of the cases were detected and when all 3
tests were done together, there were no missed
cases at all.

Regarding erythrocytosis, others have found
this in 50% to almost 100% cases of B-thalassemia
traits (Hammond et a/,1964, Silvestroni and Bianco,
1949). In our cases, 79% of the heterozygotes had
erythrocytosis and 21% of the cases would be
missed if RBC > 5.0 x 10'?/1 was used as the diag-
nostic criterion for thalassemia trait. This finding
is comparable to the findings of others (Chalevela-
kis et al, 1984).

In the present study, unlike others, all the dis-
crimination functions were not superior to either
of MCH, Hb A2 or the osmotic fragility test alone.
This might be because our test group with f-
thalassemia traits had iron deficiency anemia, o.-
thalassemia or Hb E.
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We conclude that in Myanmar the simplest
and least expensive test suitable for use in future
screening programs for thalassemia traits is the
one tube osmotic fragility test in 0.36% buffered
saline using the cut-off of > 95%.
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