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The present study aimed to screen thalassemia and hemoglobinopathy in Baan Na-Ngam,
Chachoengsao Province, Thailand. Blood samples were obtained from 266 volunteers; 105 males and
Blood samples screened for thalassemia combining the OF and
CBC, RBC indices, hemoglobin typing, HbA2 and Hb E were
determined. Combined OF and DCIP tests found that in normal subjects, 128 out of 155 were negative

161 females aged 7 to 49 years.
modified DCIP precipitation tests.

for both, 3 were -/+ pattern, 22 were +/- pattern and 2 was positive for both. Interestingly, one sample
showed an abnormal hemoglobin pattern, which could not be determined by automated LPLC. Three
For the Hb E trait, 57 out of 94

were -/+ pattern; 37 were positive for both tests. Moreover, 14 homozygous Hb E subjects were positive

[B-thalassemia trait subjects were positive for only the OF test.

for both tests. The prevalence of [-thalassemia trait was 1.1%, Hb E trait was 35.3% and homozygous
Hb E was 5.3%. Since DNA analysis was not performed, Oc—thalassemial and Oc—thalassemiaz traits
cannot be excluded.

In conclusion, a combination of the OF and DCIP tests is suitable for preliminary screening for
thalassemia and hemoglobinopathy. However, RBC parameters, hemoglobin typing and PCR analysis

will provide more specific diagnosis, especially in O-thalassemias.
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Thalassemia and hemoglobinopathy are the

most common inherited disorders in Thailand and
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Southeast Asian countries’”. The most important
disorders are O-thalassemia and [-thalassemia,
which are hemoglobin (Hb) Bart’s hydrop fetalis,
Hb H disease, homozygous [-thalassemia and
[-thalassemia/ Hb E (B/E) disease. The prevalence

rates of thalassemia and hemoglobinopathies
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are O-thalassemia 20-30 %, B-thalassemia 3-9 %,
Hb E 13 % and Hb Constant Spring 1-8 %".
Presently, more than 10 million Thais carry the
thalassemia gene for both disease and trait;
approximately 600,000 have thalassemia disease.
The severity of the disease varies from mild to
severe anemia'”. Therefore, in Thailand, the Ministry
of Public Health has set up a ten-year program of
prevention and control of thalassemia, not only to
support the patients’ quality of life but also to
prevent thalassemia by reducing the number of
new cases. Different levels of screening tests for
thalassemia have been introduced such as the red
cell one-tube osmotic fragility test (OF) combined
with the dichlorophenol-indolphenol (DCIP)
precipitation test; complete blood count (CBC)
and red blood cell (RBC) indices including mean
corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC) and red cell distribution
width (RDW)™"'?. However, additional confirmatory
tests such as hemoglobin typing for determination
of Hb A2, Hb E and DNA analysis are also
needed"'”. A recent study in 358 Royal Thai
Army (RTA) Medical cadets showed that the
Hb E trait was the most frequent, 12.61 % and
12.0 %, followed by ()c-thalassemial trait, 3.30 %
and 4 % and B—trait, 1.50 % and 0 % in males and
females, respectively. Interestingly, a mild form
of PB-thalassemia/ Hb E was found in one male
RTA medical cadet"®. However, in the northeastern
part of Thailand, Cambodia and in Lao PDR, high
incidences of Hb E (more than 50%) have been
reported“’w’lx).

Baan Na-Ngam, Chachoengsao Province,
is a remote rural area, 200 kilometers from
Bangkok. Most of its population of 12,000
migrated from the rural northeastern part of
Thailand. The majority of them are farmers, who
are confined to their homes and rarely travel outside

their province. The objective of the present study
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was to survey the prevalence of thalassemia and
hemoglobinopathies in children and adults who live

in this remote rural area of Thailand.

Material and Method
Subjects

Altogether 266 subjects were recruited
from Moo 19, Baan Na-Ngam, Chachoengsao
Province, Thailand. Three mL of peripheral blood
anticoagulated with ethylenediamine tetraacetic
acid (EDTA) was obtained from each subject. The
subjects were 105 males and 161 females, with
ages ranging from 7 to 49 with a mean age of 35.4
years. Informed consent was obtained from all
subjects. After collection, all samples were
immediately screened for thalassemia using the
modified one-tube OF test. They were screened
for HbE using the modified DCIP precipitation
test. All blood samples were stored in a cool
container and transferred within six hours to the
Department of Pediatrics, Phramongkutklao
Hospital for determination of CBC and erythrocyte
indices using the Coulter ONYX automated blood
cell analyzer (Coulter Electronics, Hialeah, FL,
USA).

Screening Test
The OF test was performed as described

1920 A 0.34% buffer saline solution was

above
prepared. A sample of 20 UL of whole blood was
mixed with 5 mL of the saline solution in a 13
mm X 100 mm test tube and left at room
temperature for 15 minutes before being interpreted.
The modified DCIP test kit, using a clear reagent,
was used in the present study'”””. For the DCIP
precipitation test, 20 UL of whole blood was added
to 2 mL of a modified DCIP reagent, and the tube
was incubated at 37°C for 15 minutes before 20
UL of stopping agent was added. Both tests were
interpreted as negative or positive by visualization.

Negative samples are clear, and positive samples
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are cloudy. In the present study, suspicious samples
with very little cloudiness were considered to be

positive.

Hemoglobin Typing

Hemoglobin typing was conducted by
automated low-pressure liquid chromatographys;
LPLC (Hb GOLD, Drew, U.K.)®".

Statistical Analysis

Statistical analysis was performed by
Statistical Package for Social Science (SPSS) for
Windows release 11.1 (SPSS Inc., Chicago, Illinois,
USA). Means and standard deviations of various
numerical parameters were calculated. Non-paired
Student’s t-test was used to compare the mean
Hb, Hct, MCV, MCH, MCHC and RDW levels
among the groups.

Results

Altogether 266 subjects were screened for
thalassemia and hemoglobinopathy using the OF
and DCIP tests. The CBC, RBC indices, hemoglobin
typing, HbA2 and Hb E were determined. The
subjects were divided into four groups depending
on the results of the OF and DCIP tests. First;
subjects with negative results in both tests (-/-),
second; subjects with a negative OF and a positive
DCIP (-/+), third; subjects with a positive OF and

Table 1. The OF/DCIP pattern in 266 subjects

a negative DCIP (+/-) and fourth; subjects with
positive results in both tests (+/+), as shown in
Table 1. Using a combination of the OF and the
DCIP tests for preliminary screening for thalassemia
and hemoglobinopathy, it was found that in normal
subjects, 128 out of 155 were negative for both
tests, 3 were -/+ pattern, 22 were +/- pattern and 2
was positive for both tests. Interestingly, one sample
showed an abnormal hemoglobin pattern, which
could not be determined by automated LPLC. For
three 3-thalassemia trait subjects, all were positive
for only the OF test. In Hb E trait, 57 out of 94
were -/+ pattern and 37 were positive for both
tests. Moreover, in 14 homozygous Hb E subjects,
all were positive for both tests. From the present
study, the prevalence of B—thalassemia trait was
1.1%, Hb E trait was 35.3% and homozygous Hb
E was 5.3 %, respectively. It should be noted that
Oc-thalassemia] and Oc-thalassemia2 traits cannot be
excluded in all subjects as DNA analysis was not
performed.

The hematological analysis among
various groups of subjects is shown in Table 2.
The results reveal that the levels of Hb and Hct for
B-thalassemia trait, Hb E trait and homozygous
Hb E are lower than in normal subjects. The RBC
indices, including MCV, MCH and MCHC, were
also lower than in normal subjects, especially

for homozygous Hb E, which was lower than

OF/DCIP
Type

No. -/ -+ +- ++
Normal* 155 128%%* 3 22 2
[B-thalassemia trait* 3 0 0 3 0
Hb E trait* 94 0 57 0 37
Homozygous Hb E* 14 0 0 0 14
Total 266 128 60 26 52

* Not excluding Oc—thalassemia1 and OL—thallassemia2 traits

** One sample showed abnormal hemoglobin pattern, which could not be determined by automated LPLC
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Table 2. The Hb, Hct, RBC indices, RDW, HbA2 and Hb E in 266 subjects

Type
Test Normal* B-thal trait* Hb E trait* Homozygous E*
N=155 N=3 N=94 N=14

Hb (g/dL) 13.411.4 11.7£1.0 12.911.4 11.6£1.2
Hct (%) 40.0£3.8 36.7£2.7 38.913.9 36.113.1
MCV (fL) 86.217.7 68.81£3.0 79.5%£5.3 65.8£5.7
MCH (pg/dL) 28.913.0 22.0+0.9 26.312.0 21.0+2.1
MCHC (g/dL) 33.5%1.0 32.0£0.7 33.1+0.8 31.9+0.8
RDW (%) 13.7£1.6 16.2+0.6 14.1+1.0 17.0+6.5
HbA2 (%) 2.510.4 6.210.7 - -

Hb E (%) - - 28.4%£2.9 87.7£3.7

N = Number tested
*p value < 0.05

B-thalassemia trait and Hb E trait. The RDW, 14.1 1.0 % for homozygous Hb E, B-thalassemia
representing the anisocytosis of red blood cells trait and Hb E trait, respectively, compared to
among all types, shows that for homozygous Hb  13.7 £ 1.6 % in normal subjects). The level of Hb
E, the RDW was higher than -thalassemia trait E is 87.7 £ 3.7 % for homozygous Hb E compared
and Hb E trait (17.0 £ 6.5 %, 16.2 £ 0.6 % and to 28.4 £ 2.9 % for Hb E trait (Table 2).

Table 3. The Hb, Hct, RBC indices, RDW, Hb A2 and Hb E in different OF/DCIP patterns of normal and Hb E trait

subjects
Normal Hb E trait
Test -/- -+ +- ++ -/+ ++
(N=128) (N=3) (N=22) (N=2) (N=57) (N=37)
Hb (g/dL) 13.6%1.3 13.4%1.5 12.1£1.4* 14.210.1 12.8£1.2* 13.0£0.4
Hcet (%) 40.413.6 39.7+4.7 37.314.0* 43.240.7 38.7£3.5% 39.310.7
MCV (fL) 87.8£5.2 92.5%11.5 76.9%11.4%* 80.3£18.1 79.5£3.9% 79.620.1*
MCH (pg/dL) 29.612.1 31.243.8 25.1+4.2% 26.716.2 26.3%1.5% 26.4£1.1%*
MCHC (g/dL) 33.6+0.9 33.710.5 32.5+0.9* 33.310.2 33.140.8%* 33.1%1.6*
RDW (%) 13.4£1.0 13.8+0.8 15.7£2.7* 14.0£1.8 13.810.7* 14.5%0.6*
Hb A (%) 2.5+0.4 2.310.5 2.310.4* 2.4%0.2 - -
Hb E (%) - - - - 29.2+1.7 27.240.1

N = Number tested
*p value < 0.05
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RBC parameters in different OF/DCIP
patterns of normal and Hb E subjects are
summarized in Table 3. When comparing the values
of Hb, Hct, MCV and MCH in four different
OF/DCIP patterns of 155 normal subjects, it was
found that only 22 subjects (+/-) showed lower
levels of RBC parameters than the other patterns
(p<0.05). In contrast, the RDW values were
higher than those of the other normal subjects.
Additionally, in 94 Hb E trait subjects, it was
found that not only was there an abnormality of
Hb E but also slightly low values of Hb, Hct
(p>0.05) and RBC indices (p<0.05). Furthermore,
in 14 homozygous E subjects, the Hb, Hct and
RBC parameters were significantly lower than

normal subjects (p<0.05).

Discussion

Routinely, in Thailand, the OF and DCIP
tests are used as a screening protocol for thalassemia
and hemoglobinopathy. However, the use of CBC
and RBC indices obtained by automated blood

12, 22, 23 o .
( ', Individuals

cell analyzer have been added
with low MCV (<80 fL) and MCH (<27 pg) usually
have further investigation using electrophoresis or
HPLC or LPLC or DNA analyses to identify o'-
thalassemia, -thalassemia and Hb E carriers””
As expected, Hb E, which is prevalent
among Southeast Asian populations, was the most
common found in the present study; it was identified
in 108 (40.6%) of 266 subjects. The B-thalassemia
trait clearly was less common; it was found in
only 3 (1.1%) of 266 subjects. Moreover, in the
B—thalassemia group, abnormal RBC indices with
increased percentages of the hemoglobin A2 level
were found and all were positive by the OF test.
One study showed that the OF and/ or abnormal
electrophoretic pattern were used as a screening
test for thalassemia in Hellenic Army recruits®.
The o-thalassemias cannot be excluded in all

subjects, further PCR analysis studies are suggested.

J Med Assoc Thai Vol. 88 Suppl.3 2005

Regarding the OF/DCIP test results, 3 and 22 false
positive results by the OF and DCIP were found in
155 normal subjects. However, this is not so
important because the major concern of screening
is to avoid false negative results””. Interestingly,
excellent results of the DCIP for Hb E were
obtained, which is similar to previous studies® >,
This should reduce the need for further hemoglobin
typing and PCR analysis. Thus, a combination of
the OF and DCIP tests is an appropriate preliminary
measure that can be used at any small community
hospital or in communities with limited facilities
and economic resources.

Additionally, one normal subject with
normal RBC parameters was negative for the OF
and DCIP tests. The abnormal hemoglobin was
found, but could not be determined by automated
LPLC. PCR analysis is needed to identify specific
hemoglobin type.

In conclusion, these findings suggest that
a combination of the OF and DCIP tests is suitable
for a preliminary screening for thalassemia and
hemoglobinopathy. However, RBC parameters,
hemoglobin typing and PCR analysis will provide

more specific diagnosis especially in Ol-thalassemias.
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