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doyyairalyl hemoglobin  Barts>25%  1-25%  (2.1-9.9%) p Glfﬁﬂ | mﬂ?mmﬁu%aﬁu
typing (1=380) (1=6) (=27) (=91)
e v Sy .  Normal HbH/MHb  Hb Bart E
Joyana ) Yoyamandiin . ) ) .
0 213 (56.1) 6(100)  16(59.3) 48(52.7) 0.156 lashdrRifateauag P OPing  Bar25% - 125%  2.1-99%)  p
(r=380) (1=6) (=27) (n=91)
N 167 (43.9) 0(0.0)  11(40.7) 43 (47.3) .
Joyaml
FEmsnaen
< ot
fhdanana 153 (40.3) 3(50) 12(44.4)  37(40.7)  0.940 oz (i 504 36805 37402 37503 059
AaeAM ST INADA 227 (59.7) 3G50) 15(55.6)  54(593) shminusnina (N5u) 3033.8 2779.5 3137.6 3052.4 0.355
(460.6) (432.6) (497.2) (455.2)
MY RNIM e uva
ognsuliesnm 72.9 56.5 71.0 79.4 0501
manzuseniBeuniie 148 (38.9) 4(66.6)  17(63.0)0 36(39.6) 0.136 (FT) (42.9) (33.6) (76.0) (51.4)
maagTueen 153 (40.3) 1(167)  6(222)  38(41.8) Jowamanaiin
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Ao 22(5.8) 0(0.0) 2074 444 Het (%) 479(6.8) 443(3.1) 459(72) 469(7.0)  0.200
mald 5(1.3) 0(0.0) 2(74) 1(1.1) maviisiadeanas
manziuan 9(24) 0(0.0) 0(0.0) 0(0.0) MCV (fl) 942(54) 82.0(7.0)0" 854(7.6) 923(57) <0.001*
MCH (pg) 342(22) 250(1.6)7  292(2.6) 33.7(21) <0.001*
MCHC (gm/dL) 362(11)  305(1.2)7  342(1.3)  365(0.8) <0.001*
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Reticulocyte count (%) 7.5(4.1) 16.4 (9.4) 11.0(6.6)  7.4(4.00"  <0.001*
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Tiuanaraiu laun ma 3T msnasauazgidunives . .
*p<0.05, Tﬂ'ﬁ/]uﬂﬂﬂqﬂluﬂlﬂiﬂﬂlmﬂﬂﬁgﬁﬂni 4 nay, Abbreviation:

Hb (hemoglobin), HbH (HbH disease), Hct (hematocrit), MCV (mean
%’ﬂ i ’]Iﬂ gn1g d@ quh/\] ffh U eﬁ’@ PANA a ﬁ AUBINITN corpuscular volume), MCH (mean corpuscular hemoglobin), MCHC

J g/ @ a Ao v A

13 01gATIN Winusnina uazelgniulie
2 VoA Vo I Ao o w (mean corpuscular hemoglobin concentration)
494 NQu NUANVANANNUBENUTAIATY (p<0.05)
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< Y Il v o w
iWadoaua laun MCV MCH MCHC og19iiiadagy
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MCH ttag MCHC Nupgngaion/soumenssrning
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s . iy oA g 1 3
uazliiflu ABO incompatability tagnguiniluag liitlulsa HoH

Vo oA A G6PD Non-G6PD ABOQOa Non-ABOa HbH Non-HbH
MATHLNAIADALUA P P P
(=79) (=425) (r=104) (1=400) (1=6) (1=498)
MCV (fL) 94.0 (5.9) 93.1(6.1) 0.224 96.3 (6.3) 92.5(5.8) <0.001* 82.0(7.0) 93.4(5.9) <0.001*
MCH (pg) 33.7(2.5) 33.7(2.7) 0.797 34.8(2.6) 33.4(2.6) <0.001* 25.0 (1.6) 33.8(2.5) <0.001*
MCHC (mg/dL) 35.7(1.7) 36.1(1.3) 0.018*  36.2(1.2) 36.0(1.2) 0.334 30.5(1.2) 36.1(1.2) <0.001*

*p<0.05, Abbreviation: ABO (ABO incompatability), HbH (HbH disease), G6PD (glucose-6-phosphate dehydrogenase deficiency)
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Taemsnszrdoyauuudlsfen
hd U
VoA A HbH Non-HbH Risk ratio (95%CI)
AMAYUINAIADAUAT (":6) (":498) P for HbH
MCV (fL)
>90 5(83.3%) 118 (23.7%) 0.001%* 16.1 (1.8-139.2)
<90 1(16.7%) 380 (76.3%)
MCH (pg)
<27 5(83.3%) 9 (1.8%) <0.001* 175.0 (21.9-1401.2)
>27 1(16.7%) 489 (98.2%)
MCHC (mg/dL)
<32 6 (100%) 3(0.6%) <0.001*
>32 0(0%) 495 (99.4%)
MCH+MCV
MCH<27+MCV<90 5(83.3%) 9 (1.8%)
MCH>27+MCV=>90 1(16.7%) 489 (99.8%) <0.001* 175.0 (21.8-1401.2)
MCHC+MCH
MCHC<32+MCH<27 5(83.3%) 2(0.4%) <0.001* 355.0 (47.4-2658.1)
MCHC>32+MCH>27 1(16.7) 496 (99.6)
MCHC+MCV
MCHC<32+MCV<90 5(83.3%) 3(0.6%) <0.001* 310.0 (40.7-2360.9)
MCHC>32+ MCV=>90 1(16.7%) 495 (99.4%)
MCH+MCHC+MCV
MCH<27+MCHC 5(83.3%) 2(0.4%) <0.001* 355.0 (47.4-2658.1)
<32+MCV<90
MCH>27+MCHC>32+ 1(16.7) 496 (99.6)

MCV>90

*p<0.05, Abbreviation: MCV (mean corpuscular volume), MCH (mean corpuscular

hemoglobin), MCHC (mean corpuscular hemoglobin concentration)
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MUIINALIN LAZAINIUIONAAVVD
A1 MCV MCH uaz MCHC asloma

MIngINuIsaA HbH

maviisiadeauas Sensitivity ~ Specificity Accuracy PPV NPV

MCH<27+MCV<90 0.36 0.98 0.98 0.36 1.00
MCHC<32+MCH<27 0.71 1.00 0.99 0.71 1.00
MCHC<32+MCV<90 0.63 0.99 0.99 0.63 1.00
MCH<27+MCHC<32+MCV<90 0.71 1.00 0.99 0.71 1.00

Abbreviation: PPV (Positive predictive value), NPV (Negative predictive value)
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Using red blood cell indices for hemoglobin H
disease screening in neonates with early
neonatal jaundice

Ekachai Pradermdussadeeporn, Nadvadee Aungkawattanapong,
Chuenrutai Yeekian, Pairin Kantiyatep

Pediatrics Departiment, Queen Sawangwattana Hospital, Chonburi, Thailand 20110

Abstract
Objective: The diagnostic research aimed to determine the predictive values of red blood
cell indices for screening HbH in neonates with early neonatal jaundice. The red blood cell
indices consisted of MCV, MCH, and MCHC.
Materials and Methods: The purposive samples were neonates with early neonatal jaundice
receiving phototherapy at Queen Savang Vadhana Memorial Hospital from October 2019
to October 2020. These neonates were divided into four groups according to their hemoglobin
typing as followed; 1) neonates with normal hemoglobin typing for age, 2) neonates with
HbH disease (Hb Barts>25% or presence of HbH at birth), 3) neonates with Hb Barts
between 1-25%, and 4) neonates with other abnormal hemoglobin typing e.g.Hemoglobin E.
Descriptive statistics were frequency, percentages, mean and standard deviation.
Chi-square test and one-way analysis of variance were used to compare the percentages
and mean among the four groups. Unpaired t-test was used to compare mean and standard
deviation between two independent groups. Univariate analysis was used to analyze risk
ratio with 95% confidence interval (95%CI) in various values of red blood cell indices for
predicting HbH. Sensitivity, specificity, accuracy, positive and negative predictive values
were calculated at various values of red blood cell indices to predict HbH diseases. The
statistical significance was considered as P value less than 0.05.
Results: Five hundred and four neonates were enrolled, of whom six were affected by HbH
disease. The incidence rate of HbH disease was 11.9 per 1000 live births. The demographic
and clinical characteristics including sex, body weight, gestational age, age at admission
and route of delivery among the four groups were not different. As compared to the other
groups, the HbH group had the lowest significance for MCV, MCH, and MCHC (p<0.05).
The strongest cut-off points of red blood cell indices that suggest the risk for HbH disease
were MCH<27 pg combined with MCHC<32 mg/dL. The risk ratio was 355.0 (95%
CI=47.4-2658.1) when compared with MCH>27 pg and MCHC>32 mg/dL. Additionally,
the MCH<27 pg combined with MCHC<32 mg/dL had sensitivity and specificity at 0.71
and 1.00, respectively. Its accuracy, positive and negative predictive values were 0.99, 0.71,
and 1.00, respectively.
Conclusion: This study suggested that hemoglobin typing should be performed in neonates
with early neonatal jaundice who had MCH<27 pg and MCHC<32 mg/dL.
Keywords: HbH disease, red blood cell indices, early neonatal jaundice.
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