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[Abstract] Objective To investigate the application value of cord blood erythrocyte parameter test in the
diagnosis of a -thalassemia. Methods 202 newborns with o -thalassemia who were born in Zhongshan Boai
Hospital Affiliated to Southern Medical University from January to December 2018 were selected as o -thalassemia
group, and 802 normal newhorns were selected as normal control group. Cord blood routine tests were performed
on all newborns, and peripheral blood was obtained for o -thalassemia gene testing. The levels of red blood cell
count (RBC), hemoglobin (Hb), red cell distribution width (RDW), hematocrit (HCT), mean corpuscular volume
(MCV), mean corpuscular hemoglobin (MCH) and mean corpusular hemoglobin concentration (MCHC) of neonatal
cord blood in two groups were observed and compared. The receiver operator characteristic curve (ROC) was
drawn and the area under curve (AUC) was calculated. The diagnostic efficiencies of each parameter alone and
combined detection were compared. Results The - SE 0« genotype was the most common in 202 cases
of o -thalassaemia [49.50% (100/202)], followed by —a Y aa [33.17% (67/202)]. The levels of RBC and
RDW in «-thalassemia group were higher than those in normal control group [RBC (X 10'%/L): 4.88 +0.68 vs.
4.43+0.46, RDW: (16.66 +1.22)% vs. (14.96 + 0.38)%, both P < 0.01], and the levels of Hb, MCV, MCH, MCHC
and MCV/RBC were lower than those in normal control group [Hb (g/L): 147.78 +17.20 vs. 154.96 +15.74, MCV
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(fL): 101.87 £8.20 vs. 111.37 +5.10, MCH (pg): 30.56 +3.23 vs. 35.02 + 1.83, MCHC (g/L): 299.62 + 14.19 vs.
314.76 £ 15.63, MCV/RBC: 21.52+5.09 vs. 25.45+3.39, all P < 0.01]. When the cut-off value of MCH was
33.65 pg, the sensitivity to diagnose o -thalassemia was the highest of all indicators (83.2%), and the specificity
of MCV+MCH was the highest (94.6%). The combination of MCH+MCV/RBC had the highest test efficiency

for o -thalassemia (AUC = 0.889), The corresponding sensitivity, specificity, positive predictive value and

negative predictive value were 81.7%, 87.8%, 62.7% and 95.0%, respectively. Conclusion The combined

application of cord blood routine erythrocyte parameters has high sensitivity and specificity in the diagnosis

of o -thalassemia, which can provide important reference for the clinical diagnosis, prevention and control of

o -thalassemia, and is worthy of clinical application and promotion.

[Key words] Cord blood; Erythrocyte parameter;

a-Thalassemia; Screening; Test efficiency

Fund program: Project of Zhongshan Medical Research Fund of Guangdong Province (2017]114)

b H I B I SORRER R A B A R AL, S T
T8 P M P A L R, L R A AL R AR SR
R Y 28 AR 5 | L R AR 1 KR A B R A B A AR
i, T S B0 £T B PG o L P I AR 4 AN ] I
PR B 28 AR AR 4yl o B, B AL, & B #UAN
S 14 At H A L - Hb AT AN B - M AT
Mt A2 0o TR o Hiu A I 4% I d5Je i 35 R 48y 2R
FEW ] M X 5 5 L35 109% LR AR o JERG
SRS BIARTE, o~ IR I AT 43k e 78 | R
H [i] R0 R E AR A AR R L AR AR 110 B A B 2
AR AR H R, BB — RTC I RAE IR, JE AR T ZHE
J7 AR T o IR AR I UL A S R SRR
o 7E AR SEARPRIET o e R L FH b e 37 1 S R
RN A RS S L ERT I RE s S (3 e b7
DCEEAGIN T B S 0 28 A R v, BB ER 2%
TR 5, AR TR R Bedfe) ™, gh o i i
TrfH, PR, TR SR R G T A SL G
A I LI o- MR B AL , 3B 1 B 4
R EL, AR, RV T a- M hifEsT
LA A1 2T 40 i S BOHE W i A HLA 55 1Y)
SEMAE BT AT S B2 W o- b
HRE SIS M E TS ARIR M S R = . B, A
WFFEERVT AT LT 40 i 25500 o- MR 22 1l 1912
Wi 8, B RIE RIS ATG A RS %
1 #&RSHE
1.1 WFFER% %4 2018 4F 1—12 A T T ER
T B H LT P R A LI N - b
HI ALY 202 BT A LAERN o- HurpifE gt al , )
SRR 802 A IEH H A LM A IEF xR . HEBR R
A Hophas AL | H R IR AU E AT A A L
1.2 5
121 o- Hu P30 S PRI SRS B A A5 X
SHNEFR KL 2 mL, $2HC DNA Jf00 47 5 A fifF4iE

J (polymerase chain reaction, PCR) 1, >R F 5%
Wy 224 5 -PCR A H UL A 3 B oc- b rb g 37 1l ik 2k
RUFEP (= =M = 0?7 — o *2); il ] S ] 2428 -PCR
Rzl 3 A o - M PR FTMS R AR L . o - Hu
B AL PRGN 30 2 P TR 25 A A AR W) HOR AT BR 2
GiEZt

1.2.2 B LI RURE  BT A L AR T, A7
RIVEA IR 2 mLL JBAs i T e e v, SER &) LA sE
PUkE, 1 h NIRRT E BT 1 H A
i #R 5% HE XN-1000 4= A 3 ifi. 40 g 73 A X S Bl &
VRSN I35 R S5, A8 A A B B 2R T
10 S BT 2T 2 M8 3145 (red blood count, RBC). Ifil
2145 1 (hemoglobin, Hb )., ZL40 4537 96 i (red cell
distribution width, RDW ). I} H 25 (hematocerit, HCT ).
SEISLT AR T (mean corpuscular volume , MCV ) *f-
LT A ML 4T 4 H & (mean corpuscular hemoglobin,
MCH ) LA S V421 20 LI 21 85 R B (mean corpusular
hemoglobin concentration, MCHC) AJ7K~F

1.3 o3y ARG EER B bR, JF 4
BefEBIZE b3 2t (RIS : 20160920), BT A i 42
AR LA N [ 2

L4 GEitFaemT (8 SPSS 20.0 Bk BUEE
FEE IR BT ORI + AR (R £s)
PR RPN AEAS ¢ K36 5 AR RS /A T T
BEAH A EC (DU O TM (Qy, Q) ) Fom, R
ST FEZAR Mann-Whitney U #: 56, 28 il 323504 T AE
FRAE AR 2R (receiver operator characteristic curve, ROC
i) I 2k T X (area under curve, AUC ),
P<0.05 NERAGITEREL.

2 H#R

21 —BERE PALET AR L | AR AT B
SRR 22 e e T (3 P>0.05),
ARk, W 1.



0360

SEAR B2 Ak 2021 4F 3 A% 13 55 1 8] Chin J Clin Pathol, March 2021, Vol.13, No.1

F1 o-PERNAFMEEREREIL—BARILR

T alG) ik B

- B mp o (6MQ0,0)) (em,xts)
IEH AR 802 393 409 3170.0(2883.0,3415.0) 47.90+2.01
o‘;’iltfzf 202 111 91 3100.0(2833.8,3411.3) 48.37+1.92

AR =
X VZ1ul 2.284 0.821 -0.739
P1{E 0.135 0.412 0.111

22 oMb I AT AR LR AL A 202 )
o= b OB BT AR LIE PR R e 0 B AR LA
50% , HoHr DL — =55 o o R A H UL (5 49.50% ),
HRXN - a?a o FEFA (5 33.17%). W3 2.

K2 2020 - HAERNFEILHERES S

a- MR B ErLL H AL
FE[A (i) (%) gl

- S 6 o 100 49.50 i
—alaa 67 33.17 1LY
—a*aa 20 9.90 L2
aaaa 10 4.95 117
a o Cs/a a 4 1.98 i

— @@ 1 0.50 23|

2.3 WAUHAELBR T AN SEUL R o- i
VA 1ML 2H A RBC A1 RDW 7K SF- 24 B i 755 T 1F % %t
H82H, Hb. MCV . MCH ., MCHC A1 MCV/RBC 7K1
Y SRS T 1E 3 X BB 4H (2] P<<0.01), B 4H HCT 7K F-
W ZE g2 L (P>0.05), W3 3.

£3 o-HAERMEARIERENRANEILFTL

TS EEEE (x +5)

g PC RBC Hb MCV MCH

- () (x10"/L) (g/L) (fL.) (pg)
W 802 4434046 15496+15.74 11137+5.10 35.02+1.83

Xif R4 T e T R
OL—J:J@.EP@ a a a a

gy 202 488F0.687147.78:£17.20 101872820 30.563.23

ik MCHC HCT RDW

ikl MCV/RBC

B3y (%) (%)

IEH 802 31476+15.63 49.31+5.28 14.96+0.38 25.45+3.39
Xif HR 4 e T e B
“ifw‘@ 202 299.62+14.19 49.40+6.02 16.66+1.22 *21.52+5.09

ikl

1 RBC MLY%, Hb ML H , MCV 2T 40 AR,
MCH N 34T 40 L 2T 25 (A &, MCHC S 321 40 i 1l 2T 25 4 o
FE, HCT A IMANIE L2, RDW MZLANI /A1 FeRE 5 55155 6 R4 1L
#,%P<0.01
2.4 ARG LT AN SHCAAM R A AN o
PR LRI WIALEE AN TR 2040 i S 8 s i ol &
DA ARSI T o Ml A IR B 000 A 12 T RN RE 25 AT 4R Ao

MCH # B {E A 33.65 pg i, 2 Wi o- i FPIg 3T 00 Y
OB N BT A F8 b v B (83.29% ) 3 MCV+MCH Bk
A KGN F14) A S B 155 (94.6% ) s MCH+MCV/RBC B
BRI oc— i1 AR TAE SR I B RG BR RE A e R (AUC =
0.889), X 07 ) RHORREE | 8 S B A 0 RN B
P I AE 43 51 A 81.7% . 87.8% . 62.7% 1 95.0%
L% 4 FIFE 1

£4 REBE MRS SRR A
T} o - M B MBS AL

BURE RS TR BT

JiFats i

amEss (%) (%) (%) (%) AUC
Hb 53.0 69.1 30.1 85.4 0.643
MCV/RBC 67.3 81.7 48.1 90.8 0.795
MCHC 77.2 72.3 41.3 92.7 0.803
MCV 69.8 86.9 57.3 92.0 0.825
MCV+MCH 71.8 94.6 77.1 93.0 0.882
MCH 83.2 85.8 59.6 95.3 0.888
MCH+MCV/RBC 81.7 87.8 62.7 95.0 0.889

1 Hb RIMLTEE H, MCV AL 4 ARR, RBC LT 414K,
MCHC R -2 A i 214 (e, MCH R X 4T i i 2145 1 &
AUC 2R TARRFEINZR T i

0.60
M
& — Hb
0.40 — MCV/RBC
— MCHC
— MCV
— MCV+MCH
0.20 — MCH
—— MCH+MCV/RBC
— %%
1 1 1 J
0 0.20  0.40  0.60  0.80  1.00
1 —Fp e

7E : ROC a2 TAERFEANZE , Hb ML, MCV 1Yy
LTAMAEIARAN, RBC HLEAMAEITHEL, MCHC S F-H4T 4mit
MLETEE MR EE , MCH R P20 4 i 21 2 1

B 1 RIS AR
ST o- HARER A ROC #Zk

3 iFig

o= M FRREB I T 43 R A A L LR A | ] R
AL, Hrbh BRI 2 AR P AN, R 2 B
FETE AR . AR TR B H A 30
RGP, BEAER I, HARTRIE T, HEHE o-Hb
rhE 2 L™ B U R AR a4 T AT X
WRIT, AT AN T L Bk L DAY AR R
WO BN E Y o M P2 I AR LAY Hh A R R
B, T ILLL A R KRS DA AT 1 2 Bk



SR BE 24k 2021 4F 3 45 13 %45 1 0] Chin J Clin Pathol, March 2021, Vol.13, No.1

e 37 o

PRI TR 238 S o- M2 0 2 46 4
MR - Hiy PR B I Bk B SE PR AR LB I
FAME A 2T 40 i S 5002 e A 02 3 AR Ak g
12 W R A LA BN A O 2 AR
X SR Ah HE M e A ML O A 5, S MOV A
MCH F Ry ¥t 8 A, FfE— 25 JEA 7 I 21 2 (1 L vk
IR VR B SE RGN v

ARWFFE HRE Y 202 1] o= bR B 0t B AR L
FER L - = o oo RS R UL, X S T i
X LIAERR T4 S —3 " I R — R iR AR
F4) XLV 565 5%, T AR AR A o o Y 0 L 1 A O S
B, AR SRR, 5 o e R E
PR B IFIS W HA TR T A g R
R, o= IR I LBEH LAY I H LSS 1
FoH A LR R BRI AR L. o- Hirpig A
I ZH ) RBC 1 RDW 7K1 B 45 /8 T~ 1E X BR 4
Hb, MCV ., MCH ., MCHC F1 MCV/RBC 7KF-5 B S A%
FIE X R, 5 DUAAIF S b iR 0 8 1 21 40 B S5k
gE g7 ] MCH I MCV/RBC 3% A5 47
T o Ml PRSI ZH RN IE 5 % B 2 ] b 22 S 1)
B XEESROAXS o R I A2 TR R
HRE R R A L L 5 oMb
HRE LR S DR A 2T AR N Hb S548 5
HE4ERE 122, [ LR RBC ORIy, xS
TG P2 IR - M FPIRE A L £ 2 AR L A 5
g5 3, LA M ASNE LT S HOT o- He
IR I 2 W LA ISR, T ELBE A I 7 i L
HH AR S BB AR R 1 R i B AT R ERC AR X R Mk o,
B oA, I IGE S TEIR AT

JBFT M £T A0 A S ECA I B A RIS BT o - HiL
HEEEE LS, MCH RO REURREE S A Fas Hh e s s MCV +
MCH 15 A5 A6 0 1) 45 57 B A i, Ifii MCH+MCV/RBC
ECA ARG ) T i e, DRI, A S A G I
AEAS R e FL A oo A R R S B (LG A5 A T
PEESWIITERRE o I Rl FH B I 2T 240 i S 8K
W o~ Mo IR SE AL ES ,  FE 43 A RS S RO
e, BATHEAHI LUK IR L R s R0

2% b rik, MCH+MCV/RBC 164K T2
oc- 1 H IR B I EL AT A O R R R AR S R ARG
P | SAIR KIS RLRE R L X i A LA LA
{EL. A Ayl b A B B A 38 T AE L2
= Bt AR H
FIZEMIE A RS R 26 pho

&
1

10

11

16
17

18

20

% 30k

SRICI . LT IS ILHERE [J/CD). I R ZE 24 Sk AL 4475 , 2018,
5 (A0): 226-227. DOI: 10.3877/j.issn.2095-8242.2018.A0.156.
b e B L W6 AR L AR M D P I M SR R A
KIS (7). SER B 2R 2Rk | 2019, 35 (2): 285-289, 293.
DOI: 10.3969/j.issn.1006-5725.2019.02.026.
B . NG it DX AR St o8 % O A B e PR TR AR 6 S
B [0 ATVL R E A Bes4# . 2019, 41 (2): 179-182, 186. DOL:
10.3969/j.issn.1001-5817.2019.02.016.
JE L REHE R0 L A L DU DXOB AR L o — My P 2 Il 07
A KSR AT [J]. SR BE 2448 |, 2019, 35 (11): 1820-1823.
DOI: 10.3969/j.issn.1006-5725.2019.11.027.
ZHUANG J, JIANG Y, WANG Y, et al. Molecular analysis of o —thalassemia
and B —thalassemia in Quanzhou region Southeast China [J]. J Clin
Pathol, 2020, 73 (5): 278-282. DOI: 10.1136/jclinpath-2019-206179.
FIeE AR AL . ML 1 H VKB G b v VR B o s PR R I A b
PR MW P Y BHE ()], SRR BRI | 2019, 11 (2):
91-93. DOI: 10.3969/}.issn.1674-7151.2019.02.009.
WA, e A L T, 2 . HDAD T 4 i 2% 108 T
[y BRI MOV MCH BX A A (M0 E [J]. K%, 2019,
34 (4): 318-321. DOI: 10.3969/j.issn.1673-8640.2019.04.006.
ZEg  (i7KCE . MCV  MCH A LA A5 s rh s ) H
JERFH WE A o ML [J]. FFFFRA/R R =R A4l . 2018,
39 (12): 1365-1368. DOI: 10.3969/j.issn.1002-1256.2018.12.001.
[T . LLANNE SR SRS W B 23 i A B - b
PSR N [T]. SE ARG I ERIRIZ4 A | 2018, 10 (4): 240-242.
DOI: 10.3969/j.issn.1674-7151.2018.04.014.
DOU H, QIN'Y, CHEN G, et al. Effectiveness and safety of deferasirox
in thalassemia with iron overload: a meta—analysis [J]. Acta Haematol,
2019, 141 (1): 32-42. DOI: 10.1159/000494487.
WrRidtih , DR KRS | 45 R RERERIRY T Y B M
T MBS B TG RIS (9. BB i A2 =44 | 2020,
43 (2): 148-154. DOI: 10.3760/cma.j.cn511693-20191123-00182.
WRIEPK . A B P LIRYT HEE [T, IR R LR | 2019,
37 (2): 153-157. DOI: 10.3969/j.issn.1000-3606.2019.02.019.
BRANCALEONI V, DI PIERRO E, MOTTA 1, et al. Laboratory
diagnosis of thalassemia [J]. Int J Lab Hematol, 2016, 38 (Suppl 1):
32-40. DOI: 10.1111/ij1h.12527.
BIREDG  W/INB, BRI | 45 AR R A o - HrPiget
IAERAR 57 RUAMT [J]. AR DR 238 % 22436, 2020, 37 (5): 588~
591. DOI: 10.3760/cma.j.issn.1003-9406.2020.05.023.
HA I RN S AL T | i T 2T 0 P R S
BT [J/CD]. i RK 56 2% (TR L 2020, 9 (2): 176-177.
AR . I IS S0 6T (Gt P 2 15 b o YA B P S AN (D]
TR AT, 2020, 29 (15): 2840-2841. DOI: 10.3969/j.issn.
1004-437X.2020.15.073.
AFia  MANEE L 2 . XL IR AR 2T 3 B A4 ik
TG RSN XS b PR 2 I A I WA (D). SRR BRI 245, 2020,
12 (3): 180-183. DOI: 10.3969/}.issn.1674-7151.2020.03.014.
2B I VR ARG 56 21 A0 N 2 BT B I S 2 W £ A 8 0 (L F
5% [J/CD]. VYRS A0 A L F 243K | 2020, 8 (11): 1, 8. DOL:
10.16282/j.cnki.cn11-9336/r.2020.11.001.
[N O T I i O 1% 28 7 i g R E B 28 R
PSS P A (], PSSR R A AR, 2019, 27 (1)
165-169. DOI: 10.7534/j.issn.1009-2137.2019.01.026.
/= I 2P SN 18 N oAl ) R N G <o N A e
P 2 A 7 I Ml I B 0L 2 A AR (53 BT (0], v el 2 2
2#,2019, 9 (5): 92-95. DOI: 10.3969/j.issn.2095-0616.2019.05.027.
(Hicks H 91 : 2020-11-26)
(RS hik - A5 30)



