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Abstract 1

Risk factors for hyperbilirubinemia in northern Thai newborns

Objective To determine the incidence and risk factors for neonatal hyperbilirubinemia in
northern Thai newborns.
Study design A prospective cohort study of healthy full-term newborns was conducted at

Chiang Mai University Hospital. Umbilical cord blood was collected after delivery and tested

for ABO blood group, G6PD enzyme level, and Ol-thalassemia. The samples which were
G6PD deficient were further tested for UGT1A71 variants at nucleotide 211 (G211A) and
TATA promoter (TA7). Univariate and multivariate logistic regression analyses were
performed for risk factors for neonatal hyperbilirubinemia.

Results Five hundred and forty-three newborns were included into the study. Eighty-seven
(16%) newborns had hyperbilirubinemia requiring phototherapy. None required exchange
transfusion. Delivery by vacuum extraction, ABO blood group incompatibility and G6PD
deficiency were significantly associated with twofold to fourfold increase in odds of neonatal
hyperbilirubinemia. Type of feeding, percentage of weight loss, cephalohematoma, OLO-
thalassemia carrier and hemoglobin H disease were not associated with neonatal
hyperbilirubinemia. UGT71A1 polymorphisms did not increase the incidence of
hyperbilirubinemia in G6PD deficient newborns.

Conclusions The incidence of neonatal hyperbilirubinemia is high in northern Thai
newborns. ABO blood group incompatibility and G6PD deficiency which are prevalent in the

population, and also delivery by vacuum extraction are confirmed as strong risk factors.

Keywords: neonatal hyperbilirubinemia, Thailand, G6PD deficiency, ABO blood group

incompatibility, Ol-thalassemia, UGT1A1 polymorphism
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Abstract 2

Cord blood screening for O.-thalassemia and hemoglobin variants
by isoelectric focusing in northern Thai neonates:

correlation with genotypes and hematologic parameters

We describe the screening of newborns for thalassemia and Hb variants by using
isoelectric focusing (IEF) in a population from northern Thailand where hemoglobinopathies
are highly prevalent. The report focuses on findings of Ol-thalassemia, Hb E, and other
hemoglobin variants, and their correlation with genotypes and hematologic parameters.
Two-hundred and seven out of 566 newborns (36.6%) had thalassemia genes or Hb
variants. Seventeen different genotypes were found. Nine cases (1.6%) of Hb H disease (5
deletional Hb H diseases, 2 Hb H/Constant Spring diseases, 1 deletional Hb H disease/Hb
E, carrier and 1 Hb H/Constant Spring disease/Hb E carrier) and one Hb E-P-thalassemia
were identified. IEF could clearly distinguish Hb H diseases and carriers of two Ol-globin
gene defects from normal individuals according to the presence of Hb Bart's and its
percentage. For carriers of a single Ol-globin gene defect, Hb Bart's was either absent or
present in a small amount and was therefore not reliable for screening. The presence of an
additional band at the Hb A, position in the newborns signified an Hb E carrier. One case of
an absent Hb A and a presence of Hb E was identified as Hb E-[)-thalassemia. Two Hb Q-
Thailand carriers were seen with two additional Hb fractions, presumably combinations of Y-
globin and B-globin with the Ol-globin variant. Newborns with Hb H disease had lower Hb,
MCV, and MCH levels than normal. MCV and MCH were also useful for differentiation of
carriers of two Ol-globin gene defects, but not for carriers of Hb E or single COl-globin gene
defect. IEF was a reliable method for neonatal cord blood screening for O-thalassemia and

Hb variants.

Keywords: newborn screening, thalassemia, hemoglobinopathies, isoelectric focusing
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Abstract 3

Prevalence and molecular characterization of

glucose-6-phosphate dehydrogenase deficiency in northern Thailand

Neonatal cord blood screening for G6PD deficiency was conducted in 566 northern
Thai newborns. Ninety (16%) had G6PD deficiency. The prevalence in male newborns was
17% (48 of 289 male newborns). The prevalence of female newborns having an
intermediate deficiency and a complete deficiency of G6PD enzyme was 13% (37 of 277
female newborns) and 1.8% (5 of 277 female newborns) respectively. Six common G6PD
variants previously reported in Thailand; G6PD Viangchan (871G>A), G6PD Mahidol
(487G>A), G6PD Kaiping (1388G>A), G6PD Canton (1376G>T), G6PD Union (1360C>T)
and G6PD Chinese-5 (1024C>T) were tested using polymerase chain reaction-restriction
fragment length analysis. From 95 G6PD alleles tested, G6PD Mahidol (19), G6PD Kaiping
(17), G6PD Canton (15) and G6PD Viangchan (13) are the most common mutations. These
four mutations combined comprise about 70% of G6PD mutations in the population. The
higher proportion of G6PD Mahidol, G6PD Kaiping, G6PD Canton in our population as
opposed to G6PD Viangchan being the commonest mutations in the other parts of Thailand
suggests a significant genetic drift from southern China and Myanmar into the region, and
represents a genetic continuum from southern China and Myanmar to northern and central

Thailand.

Keywords: Glucose-6-phosphate dehydrogenase/mutation/northern Thailand/Thais
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