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Abstract : Thalassemias/hemoglobinopaties in Nakhon Ratchasima Prov-
ince. The purpose of This study was to determine the incidence of thalassemias,
hemoglobinopathies and their combinations in adults and to validate the existence of
O~ thalassemia in Nakhon Ratchasima Province. 619 subjects were randomly selected
from every tenth patient with various complaints in outpatient clinic of medicine,
Maharat Nakhon Ratchasima Hospital. The blood samples were drawn and mixed with
EDTA for hemoglobin typing with cellulose acetate electrophoresis method. Hemoglobin
A, and F were quantified with microcolumn chromatography and alkali denaturation
respectively. Types of thalassemia and hemoglobinopathy were demonstrated as fol-
lowed : hemoglobin E trait 201 (32.5%), hemoglobin E disease 36 (5.8%) B-
thalassemia trait 45 (7.3%) B -thalassemia/hemoglobin E disease 6 (1.0%) hemoglobin
AE Bart's disease 2 (0.3%), hemoglobin H disease 2 (0.3%), P-thalassemia major
1 (0.2%) and hemoglobin Constant - Spring 2 (0.3%). The rest were normal 324
(52.3%). Total hemoglobin E was found 38.3% which was similar to the study of
Kummalue et al. (37.1%). B - thalassemia trait was more commonly found as com-
pared to the previous study (7.3% VS 1.7%). Hemoglobin H and hemoglobin AE
Bart's disease were equally found (0.3%). This finding confirmed the existence of o
- thalassemia in this province. Severe forms of thalassemia/hemoglobinopathies might
be more frequently found than usual because only the hospitalized patients were stud-
ied. Further study in the general population should be conducted in order to get more
precise incidence of these severe forms.
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Thalassemias both ¢- and - and hemoglobinopathies especially hemoglobin E were
highly prevalent in Thailand particularly in the northeastern part of the country '? Interac-
tion of these genetic abnormalities results in various combinations, for instance : between
o~ thalassemia and hemoglobin E or between (-thalassemia and hemoglobin E.

Nakhon Ratchasima is the biggest province of the northeast, its incidence of -
thalassemia trait was 1.7% and hemoglobin E trait was 11% ** no o~ thalassemia was
reported. The recent study performed in pregnant women showed that hemoglobin E trait
was 33.5% and hemoglobin E disease was 3.6% °, not mentioning both o- and B—
thalassemias. From our previous study, besides afore - mentioned thalassemia/
hemoglobinopathy, one hemoglobin H and one P-thalassemia/hemoglobin E from 143 sub-
jects could be demonstrated °. Because there was so much difference in incidences of he-
moglobin E between the two former studies (11% VS 33.5%). Therefore, this study was
conducted to determine the incidence of thalassemias, hemoglobinopathies and their com-
binations in adults and furthermore, to validate the existence of oa- thalassemia in this prov-
ince.

Material and method

The subjects were patients from the OPD clinic of the department of medicine
Maharat Nakhon Ratchaaima Hospital, from 1 January 1995 to 30 June 1996. Every tenth
patient with various complaints was daily selected. Blood samples were drawn and mixed
with EDTA as anti - coagulant. Types of hemoglobin were identified by cellulose acetate
electrophoresis in TRIS - EDTA - Boric acid buffer, pH 8.2 - 8.6 (Titan lll-H). ** Amount
of Hb A? and F were quantified with microcolumn chromatography (Bio-Rad) > and alkali

denaturation ®

respectively. Because hemoglobin A, and E were recognized at the same
band on electrophoretic strip, its percentage was used to separate among normal, p-
thalassemia trait, hemoglobin E trait and hemoglobin E disease as followed;

percentage of hemoglobin A2 1.71 - 3.54% : normal

percentage of hemoglobin ﬁ\2 3.97 - 7.5% : P- thalassemia trait

percentage of hemoglobin E 24.32 - 31.48% : hemoglobin E trait

percentage of hemoglobin E> 80% : hemoglobin E disease

Results

Six hundred and nineteen subjects recruited in this study comprised 303 males and
316 females. Ages were between 15-77, mean 47.5 years. After performing cellulose ac-
etate electrophoresis, various types of thalassemia an'd hemoglobinopathy were found and
shown in the table.
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Table Incidence of thalassemias/hemoglobinopathies in Nakhon Ratchasima

Hemoglobin E trait 201 (32.5%)
B- thalassemia trait 45 (7.3%)
Hemoglobin E disease 36 (5.8%)
- thalassemia/hemoglobin E 6 (1.0%)
Hemoglobin AE Bart's disease 2 (0.3%)
Hemoglobin H 2 (0.3%)
B- thalassemia major 1 (0.2%)
Hemoglobin Constant - Spring 2 (0.3%)
Normal 324 (52.3%)
Total 619 (100%)

Discussion

From our study, normal hemoglobin was found 52.3% whereas the rest were ab-
normal in various forms. Hemoglobin E trait 32.5% in combination with hemoglobin E dis-
ease 5.8% contributed to 38.3%, confirming total hemoglobin E 37.1% of this province stud-
ied by Kummalue et al 5 This figure was lower than that of Ubolrajthani (44.6%) and of
Khonkaen (43.3%) but approximately equal to 36.8% of Udomnthani. ' It was between the
highest figure of hemoglobin E of Surin (50- 60%) and the lowest one of Chiangmai (4.9
- 8.9%).

For thalassemia, both o~ and B- were found. B- thalassemia trait was the com-
monest (7.3%), the others were B- thalassemia/hemoglobin E (1.0%), hemoglobin AE Bart's
disease (0.3%), hemoglobin H disease (0.3%) P- thalassemia major (0.2.%) and hemoglobin
Constant - Spring (0.3%).

As compared with previous literature ** - thalassemia trait in our study was much
more commonly found (1.7% VS 7.3%). The figure was nearly equal to that of Khonkaen
(6.0%), Udornthani (5.0%), Lumpoon (7.6%) in the north, and of some specific ethnic groups
such as Mon - Khmer (6.5%), Mooser - Lisaw (9.0%), Mong (9.7%) whereas it was quite
low in Bangkok (3%) and Surin (1.3%).

If the incidences of hemoglobin E and B- thalassemia traits were taken into con-
sideration, they would probably reflect that the population of this province might have the
same origin with those of Khonkaen and Udornthani, not Surin or Bangkok.

Hemoglobin H and hemoglobin AE Bart's diseases were equally found 0.3%. It con-
firmed our previous Study concerning the existence of a- thalassemia in this province 8.

Two cases of hemoglobin Constant - Spring were found. But it could not be de—
termined to be trait or disease because of its very thin band in electrophoretic strip. However
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it confirmed that not only o thalassemia but also o-hemoglobinopathy as hemoglobin Con-
stant - Spring could be found.

Except for hemoglobin H and AE Bart's diseases, some certain types of a-
thalassemia i.e. o. - thalassemia - 1 and o - thalassemia -2 traits could not be detect-
ed in adult, as in this study. In fact they were able to be demonstrated in hemoglobin typing
of cord blood only. By performing electrophoresis, if hemoglobin Bart's was detected, its
amount was used to separate among o - thalassemia - 2, o -thalassemia - 1 traits and
hemoglobin H disease®. Wtih this method, the exact incidence of various types of o -
thalassemia including hydrops fetalis which had never survived to post neonate period, could
be determined.

However this study was conducted in the hospital, severe forms such as B-
thalassemia major (0.2.%) and B- thalassemia —-hemoglobin E disease (1.0%) might be more
frequently found than usual. Further study should be performed in the general population
for more precise incidence of severe forms of thalassemia’hemoglobinopathies.

Summary

Six hundred and nineteen subjects were selected from patients who attended OPD
clinic of the department of medicine with various complaints. The blood samples were drawn
and mixed with EDTA for hemoglobin typing with cellulose acetate electrophoresis method.
Hemoglobin A, and F were quantified with microcolumn chromatography and alkali dena-
turation respectively. Types of thalassemia and hemoglobinopathy were demonstrated as
followed : hemoglobin E trait 201 (32.5%), hemoglobin E disease 36 (5.8%), B- thalassemia
trait 45 (7.3%), P - thalassemia’hemoglobin E disease 6 (1.0%), hemoglobin AE Bart's dis-
ease 2 (0.3%), hemoglobin H disease 2 (0.3%), B - thalassemia major 1 (0.2%) and he-
moglobin Constant - Spring 2 (0.3%). The rest were normal 324 (52.3%)

The incidence of hemoglobinopathies were compared to the previous studies and
severe form might be more frequently found than usual because only the hospitalized pa-
tients were studied.

Acknowledgement

The authors would like to thank Prof. Dr. Suthat Fucharoen for his nice encourage-
ment and recommendation.

References

1. Wasi P. Haemoglobinopathies including thalassemia. Clin Haematol 1981; 10(3) : 707
- 727.

2. Wasi P, Na - Nakorn S, Suingdumrong A. Studies of the distribution of hemoglobin
E, thalassemias and glucose - 6-phosphate dehydrogenase deficiency in north - east-
ern Thailand. Nature 1967; 214: 501 - 502.

3. Fucharoen S, Winichagoon P. Hemoglobinopaties in Southeast Asia. Hemoglobin 1987;
11: 65 - 88.



Thalassemias : hemoglobinopathies in Nakhon Ratchasima Province. 269

4.

Fucharoen S, Winichagoon P. Problems of thalassemia in Thailand. ICMR Annals 1988;
8: 29 - 33.

Kummalue T, Amatachaya C, Manitsirikul P, et al. Hemoglobinopathies in pregnancy
at Maharat Nakhon Ratchasima. In : 3 Annaul Conference on the Prevention and Con-
trol of Thalassemia. 9" - 10" Nov 1995, Faculty of Medicine, Chiangmai University,
page A - 18.

. Insiripong S, Tulayalak P, Amatachaya C. Prevalences of thalassemia/

hemoglobinopathies and G- 6 - PD deficiency in malaria patients. J Med Assoc Thai
1993; 76(10) : 554 - 558.

Wasi P. Laboratory methods for thalassemia and abnormal hemoglobin. The Division
of Hematology. Department of Medicine. Faculty of Medicine. Siriraj Hospital, Mahidol
University, 1985;21 - 23.

International Committee for Standardization in Hematology. Recommendation for Fetal
Hemoglobin, Reference Preparation and Fetal Hemoglobin Determination by Alkali De-
naturation Method. Br J Haematol 1979; 42: 133 - 6.

Pootrakul S, Wasi P, Pornpatkul M, Na - Nakron S. Incidence of oo -thalassemia in
Bangkok. J Med Ass Thailand 1970; 53(4): 250 - 264.

unAage : MeruiiflumsAnwgiinschasmdstidouailulnatduiaunaluging
Waiudunniuaaihedsdieluiminuasnedun TasAndanuuudumatnmnig
fidurasgummalsamlufunungiaauananysnisn Tsmeutaumnauasedan
wndasanImeaadilsuaznzdlulnaiiufinund #2838 cellulose acetate elec-
trophoresis vUSuaudlulnaiiu A, uas F #7638 micrcolumn chromatography uax alkali
denaturation ANAIAL 971N 619 AIDEII WU hemoglobin E trait 201 978 (32.5%), he-
moglobin E disease 36 718 (5.8%), P - thalassemia trait 45 7181 (7.3%) B -
thalassemia/hemoglobin E disease 6 718 (1.0%), hemoglobin AE Bart's disease 2 518
(0.3%), hemoglobin H disease 2 718 (0.3%), p - thalassemia major 1 378 (0.2%),
hemoglobin Constant - Spring 2 718 (0.3%) uazﬁéﬁﬁﬁ[u[naﬁuﬂnﬁtﬁm 324 78
(52.3%) hemoglobin E nnuilm wuiasaz 38.3 oA uMeuIeITUITI nw
ude uazAnEfnUSaEa: 37.1 B —thalassemia trait wudEa: 7.3 NINAIIIEBUAY
FawuSotaz 1.7 dau hemoglobin H uae hemoglobin AE Bart's disease wuldirinnu
Usznaidesa: 0.3 Svfudunil o - thalassemia ludmindl nmsAaunfediaguuss
fimuannning Wssninidunsinunlufiaefivalameun Saauauusliinns
Anwnlunduusznnamaly Wemginisaisndsfifeua:alulnatufisnandaguuse
Tigndiaswiuaufistiu




i

— A

———

@ ETHICON ENDO-SURGERY

ETHICON

Woung Tlosure Products Enduscopic & Mechanical Stapling Products

| CRITIKON |

Catignt Monitor & Vascular Access

goﬁvmwn—geﬁwamt

INTERVENTIONAL SYSTEMS Cﬂ- '
Palmaz-Schatz™ Balloon-Expandable Stant ‘

|

geﬁmemgeﬁmwn

QREHORPAERICS

Impiants & Practure Immabilization

MEDICAL INC.
L.[wscm Drevet ot Wound Care, and Surgicul Specialties

" (VETAKOND)

ke sr.s Disposable Contact Lens

Intraocuiar Lenses. Ophthalmic Microsurgical
Equipment and instruments. and Viscoslastic Matena 5.

..__.,.._J:

B

% luren-

Blood Glucose Self-Monitering Products

9 MEDICALgTHAlLAND

!Tl DIVISION OF JOHNSON & JOHNSON (THAILAND) LTUI

I

106 Lard Krabang industrial Estate, Lard Krabang, Bangkok 10520, Thaitand.




