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H E BN oW EZATHERGRRABRE G EREFFE R KR S>H iR FRHIE, Fik DREIKE2022F
1A E202345 11 A ERKFHELITERKE G A RIEFARER ok B4 m] 25 R 4 Fa b ad &5 08, 547 LA B A e f i
FHRHIEZEGKX L, R 202251 A £2023 F 11 A4T5RE G £ AR AR A8 B 4 2513 02241, 18k 2801,
PR A 927%, BL3E8Hr o -2k & & A RIEFH T 2 (1314]), 9FF B-2kF & £ R FFAFE T 2(1444)), 47 « B4 B 2k
FEOAERBERERRGE), EPF a-ZREGEARBEFARER LT EZARA Ao/ a a(47.33%). ™ o a (40.46%); B -2k
B A AR AR e 2 B B A 41-42M(38.89%) . 1TM(31.94%), 6FF Zth th B2k B G A R E AR R A B A - o/
aa. oo -ata o, 41-42M, 1TM, 654M, H ik A E R R IA B -2 E G A REFE R &2 EH Hb, MCV,
MCH A& T o -2k%& &G A R EFAFE R o, o R R H 5 E(RDW) 3 T o -2k E G A M BT, 255 LA %55 L
(Z=—17.94~ =5.96, ¥ P<0.05), k% & £ E AR ok &5 R B S8 8, BpLE4L(0~6 %) 49 Hb. MCV., MCH & T
MAL(>18 %), M RDW &5 TRAL, £ F B AH %t FEL(Z=—7.81~ —3.21, ) P<0.05)., &t TRTHAHHLR Gz
B A RERFER R F A A AR SRR R, B R R R A o) f ik P AR LR Bl R B S BLAER R i
Sk AT R B S R
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Analysis of Genotype and Hematological Characteristics of Thalassemia in
Southeastern Chongqing

PENG Xin’, PAN Feng’, CHEN Yixin®, LIANG Lu’, RAN Tao", ZENG Hongxin", LI Cong’ (a. Department of Clinical
Laboratory; b. Department of Blood Transfusion , Chongqing University Qianjiang Hospital, Chongqging 409000, China)
Abstract: Objective To analyze the genotype distribution and hematological characteristics of thalassemia in southeastern
Chongqing. Methods The clinical data of patients with thalassemia gene positive from January 2022 to November 2023 in
Chongqing University Qianjiang Hospital were collected, and the relationship between genotype and hematological characteristics
was analyzed. Results A total of 3 022 patients were tested for thalassemia gene from January 2022 to November 2023, with 280
positive cases (9.27% positive rate), including 8 types of « -thalassemia (131 cases), 9 types of B -thalassemia (144 cases), and 4
types of o -complex B -thalassemia (5 cases). The main genotypes of o -thalassemia were - o >/ a o (47.33%), --***/ a ot (40.46%),
and the main genotypes of 3 -thalassemia were 41-42M(38.89%), 17M(31.94%). Six thalassemia genotypes with high detection
rates were - o>/ o, o, - a o, 41-42M, 17M, 654M, which hematological characteristics of 3 -thalassemia patients
Hb, MCV, MCH were lower than that of « -thalassemia, and red blood cell distribution width (RDW) was higher than that of
o -thalassemia(Z=—7.94~ —5.96, all P<0.05),and the differences were statistically significant. In different age groups, Hb, MCV
and MCH of children (0~6 years old) were lower than those of adults (>18 years old), while RDW of children was higher than that
of adults, and the differences were statistically significant(Z=—7.81~ —3.21, all P<0.05). Conclusions The distribution of thalasia
genotypes in southeastern Chongging was diverse and heterogeneous, and the hematological characteristics of high detection rate
genotypes were different. Hematological characteristics exhibit variations across different age groups.
Keywords: thalassemia; genotype; hematological characteristics; screening; southeastern Chongqing
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HREREAAL , W TCERAR BIRYT ik, AR A A L
PRV M AR AR A R A B 97 42 1) e A it
FE LT ARG 43 Hr i A< ma b X R 2 1
A B RGP B 1M FB 3 A 2 DR AR R I Y 22 R AE AR
DX Hr s AL S A O A O B SR AL S SR, X T B
P EE R ER A AR R RS AR LAY A B
HY,

1 MRE5FE

1.1 At & WM 4E 20224F 1 A 22023 4F
11 A F 8 KA BT B B 7Bk 8 (A A P i

B ML HE DRS485 SR by BEPE Y 8 87 280 18] . A A«

(DR 1A= R AR 2 0 ARG B s @ ikas

s OWRVER TR HER R (DA I 2 PRI

QB IS MEDR BT G I H A M W an B Bk
I B ANMIMESE M55 s @& I AR R . B
A Z A ARG G R & AT 9 2l E PROR
7B VT PR B A B e DY 2 1 A (L5 £2024035).

12 E LR A A3 Hri (0 A7 2R
FHEL T, L5 XN1000) ; 52 2¢O 2 B PCR R 4¢
(EHEFEBR A, IS ABI 7500); AZERZ4 AL (M
LR YRRy A R F], 15 HB-2012A); 2R
P A BB A P 27 1 5 PR RS X0 6 (PCR+ R 4458
2, NS R A A BR A D )

1.3 7k

1.3.1 FRARSE : EDTA-K, HilEE RAESZ I ik i
2ml, Ff 7 R R i ER 2 51K

1.3.2 MR BT - R4 1 3 i 20 i 53 A A 8 e s
TR ARG DU 2T 48 A OC 288, 6045 1M 212 1 (hemoglo-
bin, Hb). ZL 40 -1 F (mean corpuscular volume,
MCV). ZL 41 s °F ¥ 1l £ % 11 & (mean corpuscular
hemoglobin, MCH). £L. 40 d~F-34 Ifl £ 75 1 ¢ &£ (mean
corpuscular hemoglobin concentration, MCHC), [
M AR FR A7 55 [ (red blood cell distribution width,
RDW) 45,

1.3.3 BRAR 1 AR JB g PR 2 1l R PR AG )

1.3.3.1 BRI AR R & it ] B R AR, 16
FEHGXFAE i A EDTA-K, HrE 4 AR A8 FE 1 il
K, %R A S BSGHEA T RERR IR

1.3.3.2 FERGHT: I o B -BREEF AR PERT 1ML
PRI & (PCR+ SR A4S HE) MBCEA A TR
D, SEYGTE RSN 3 Fhih Y o - BRAR A IUBERSE ST
M o™ -a*?), 3FHARGIR A o - BREE 1A U
PHRM(a®, o«®, ™) K 17F B -BREE (A4 A
MR ZEAE(41-42M, 43M, 654M ., 17M, 14-15M, -28M., -
29M, 71-72M, BEM, ISV- | -IM, 27-28M, ISV- | -5M,
CapM. IntM., 31M., -30M, -32M), i SCRHEAERI 4%
F RS AR ERYT (SOP) #H1 7.

1.4 %itF o4 K HSPSS26.0 50 1 K, 75 &
IEZ S A T BORER HIIEL £ brifE 25 Gs) 0K,
K FH R 56 jEE?&%ﬁE"Ji+%%*+”M(P25’ P75)
KR, Wi 4L Hb, MCV ., MCH, RDW [ [t %% 5% J
Mann-Whitney UK, 2417 Hb, MCV . MCH , RDW
Lt 55 K FH Kruskal-Wallis HAG 565 T18098 8 H n(%) %
N, R KK, P<0.05 hEFEAS R L.
2 HR
21 BHREG AR EARM R b B A S A AR
Yo 202248 1 H F20234F 11 A T 5 KR 2# M E BT
B g 0R 4 TR A 1 A BB A A 1 3R PRGN 5 36 3 022
151, BPE 28011, B 2£9.27%, 280 15 BH I 25 vh At
2V FRIEIRI Y, o - BRER FIAE BURERSHEFR 1M 131 51
(46.78%), Lh- o>/ o o FEPIHL(62/131, 47.33%) By UL,
B - BREE 1A Ak S B 22 101 144-451(51.43%), LA 41-42M
LR UL(56/144, 38.89%), o B4 B BREHA
BRERSIE A 00 S 51)(1.79%) 5 FE PRI RUAS HE i 645 47 - o>/
o o (22.14%), 41-42M(20.00%). /o o (18.93%)., 17M
(16.43%). 654M(8.21%). - o **/ o o (321%). W31,
22 AP S RREG A R L B A b
RFAFAEYCE W2 ML, ANFHE KRR E
A BRI, B - BRER (1 AR AR A2 il 2
(n=125)Hb, MCV . MCH/NT* « - BR 3R 11 A e fisk 1
ML (n=124), RDW KT o BRHE A2 i B 1514 21
MLZH (3 P<0.05) o 7S 35k PR U 27 [i] f10 IV 27 AR i AH
HEEER S FHEA a0 o 55 o o . 654M,
17M. 41-42M #H [t., HEMCV . MCH ¥ /& , T RDW
(4 P<0.05), FEEE 17M 1 MCV .MCH /N T 755
o o Fl-a*/ o o (%] P<0.05), 17M ) MCH /)N T-41-
42M(H=2.99, P<0.05), 654MHIMCV/hMT-a*/a a
(H=2.95, P<0.05).
23 NAFEHA R EREG A REAER 2 Hb 5
WHol DLEE 4. AR Hb W EERE R F TN MERE
W EERINEE, HRFIMERN N, B- Bk
B A A BB A I 2 B A ALY & e (907125,
72.00% ) 55T o - BRER A B A 0l (35/124,
28.23%) , 5 B A% E L (F=47.713,
P<0.05) ; B-BREE A A= Al R A5 PR % am b B AT i
(15/125) WHLBIEL S T o - BREE (A A2 BB i 3%
i (4/124) , 25 HA 53223 L (=6.799,
P<0.05) .
24 FREFBEIREG A REFER L
2.4.1 ANIFEAFHS B RIS A () R A AFE : K o B
A B BRE A R A 275 i B E 4k LEE
H0~6% . 6~18%) S ALL(>18 %), HAEMBLRLH
BINAWNES, Wi -a/a o ~/aa, BB . /BN
PURRCAS R AE I LEEAH -5 BN ) IR A A e 2
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5, 6~ 18 % YLIRFEA it A (n=27), AT REMAG 45 1
B ATEEPERRAG, SRS H R aenydl o) e, ik L
#HA () Hb, MCV ., MCHAIK T8 A 41, 1 RDW & T %
N4, R BG4 L) P<0.05), W36, E-a/
o o FERIANA, JLEEL] RDW (5 Tl A41(P<0.05); 7 -/
o o FERAIZ, JLEEL Hb, MCV . MCHAE T A 41,
RDW & T A4 P<0.05); 76 B /B NIEE AL, JL
4 MCV . MCHAE T A 41 (4 P<0.05); 76 B/ BN 3
RIFIZH , JLEEZH MCV . MCHAE T8 A 4H , RDW i T,

NI P<0.05), W77,

242 ARFHERBEARFZER A MCV . MCH ., MCHC Ff4#
el b - $i R ) LS % (X A] LA MC V<76l , MCH<24pg .
MCHC<310g/L, Ji A LJ MCV<82fl, MCH<27pg. MCH-
C<316g/L N FREFIMhRE, b ) LEA] S5 AN R
REIMCV . MCH . MCHC 30 RIS, B AAIAE - oo/
a o ~/oa, BYRN, B7BNIUFNELP K MCHC )
TR T LEEZH (4 P<0.05), TITMCV . MCH T4
Fi2e S T L () P>0.05), UL 8.

1 280 BIERE B AR R TR MEF B R R AR L
JERA %3 S (n) W (%) R (%)

a- BRAR AR UL I 131 100.00 46.78

-o*"loa -o/aa 62 47.33 22.14

oo /o0t 53 40.46 18.93

-0/ -o/ac 9 6.87 321

a0 /ao -0/0ict 2 1.53 0.71

«Pa/oo -o/ag 2 1.53 0.71

o waa -0/ 1 0.76 0.36

acso/oa --/a 1 0.76 0.36

oo, 0”0/a®a /-t 1 0.76 0.36

B- TR 1A B RS Il 144 100.00 5143

41-40M g 56 38.90 20.00

17M p/p 46 31.94 16.43

654M p+p" 23 15.98 8.22

27-28M p/p" 6 4.17 2.14

71-712M BBt 3 2.08 1.07

28M pHp" 3 2.08 1.07

29M pHp 3 2.08 1.07

BEM pHp 3 2.08 1.07

43M p/p" 1 0.69 036

o E A BRI ST 5 100.00 1.79

oo, 17M -o/aa, BB 2 40.00 0.71

o oo, 41-42M -o/oa, PP 1 20.00 036

-0 /aer, 41-42M -o/oa, PP 1 20.00 036

o fow, o afan, 17M -, PN 1 20.00 036

Ait 280 — 100.00

2 AMENHERRE QLR ERER AN MR FERFED LR M (Py, Prs) ]

2R o- SRE AL RBEA LI (n=124) B- KA IR RSN (n=125) Z{H P
Hb (gL) 120.50(109.00,130.00) 105.00(96.50,114.50) -5.96 <0.01
MCV (11) 75.45(65.68,87.45) 62.30(58.55.67.40) -7.94 <0.01
MCH (pg) 24.30(20.55,28.00) 19.50(18.65,20.75) -7.94 <0.01
RDW (%) 15.30(13.53,16.85) 17.00(16.00,18.95) -6.55 <0.01
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%3 AN RERE B A R PER R M A MR RS EE B LS (M ( Py, Pis) ]

2% o (i=62) oo (#=53)  -a*ae (n=9)  41-42M (n=56)  17M (n=46) 634M (n=23)  Hf§ Pl
Ho(gl) 113.17252?103(2.50) ( 107.1'51()7,i02(]6.00) ( 108.15202,.10205.00) (98.215(?%09(?75) o (93.38,%1550.25) ﬂ (96.(1)35‘1.28.00) B8 <000
MCV (1) (80,22;;(1),05) (62.6656,;1?.80) : (65.%;5252,65) (59.?3,?5.75) : (57‘62?6'(4)560) e (56.4?)(?6880.20) w 10334 <001
MCH (pe) (25;;;;;.53) (19.6251,;);].15> ' (21.?22.70) (19.3109515.3@ © 18.22123.5()3) et (18.;3,§§.50) o 10522001
RDW (%) (12;212.00) (15.;56,.113.10 ) (13.?538.05) (15.6186,.153.10 ) (15.;3?,.113.03) : (16.9107,.13;].10 yo 638 <00

-0 oo WAL, 5=6.07. =5.71. 4.67; 5.30, 7.10. 6.72. —=6.24; 4.13. 9.1, 9.42. —6.47; 6.16. 5.66. —5.76, 3 P<0.05; * 5/ o o [L%%,
=3.87;3.17.3.80, #J P<0.05; - "/ o o HEE, £=3.93.4.24; 2.95, #] P<0.05; “ 15 41-42M 145 1=2.99, P<0.05.,

F4 AMEEHERE S EREFERME Hb SRR (7(%), gL]
2k o a -olae -a*aa 41-42M 1™ 654M it
30< EfE< 60 0 (0.00) 5(8.06) 0 (0.00) 1(1.79) 0 (0.00) 0 (0.00) 6 (241)
60< 1< 90 3 (5.66) 1(161) 0(000)  8(1429)  5(1087)  2(870) 19 (7.63)
90< M <110 (%) /120 (H)  15(2830)  8(1290)  3(3333)  36(6429) 25(5435)  13(5652) 100 (40.16)
E®= 10 (&) 120 (B) 35(66.04)  48(7742)  6(66.67)  11(1964) 16(3478)  8(3478) 124 (49.80)
At 53.(100.00) 62 (100.00) 9 (100.00) 56 (100.00) 46 (100.00) 23 (100.00) 249 (100.00)
x5 AEEHBREEOEREBERMEERR N7 [1(%)]
(%) —alaa —/aa B/p" p'pt At
0~6 18 (6.43) 19 (6.79) 19(6.79) 42(15.00) 98(35.64)
6~18 1(036) 7(250) 2(0.71) 17(6.07) 2709.82)
> 18 58 (20.71) 28(10.00) 11(3.93) 53(18.93) 150(54.54)
it 77 (2750) 54(19.29) 32(11.43) 112(40.00) 275(100.00)
x6 HREAENERERMILEASHA AL EERFELRE M ( Py, Pys) ]
A JLE4L (n=98) AL (n=150) Z{ P
Hb (/L) 106.00 (99.00, 115.00) 118.00 (105.00, 128.00) -321 <0.01
MCY (L) 60.80 (57.35, 68.35) 7160 (66.00, 84.10) -6.58 <001
MCH (pg) 19.50 (18.65, 22.60) 22.30 (20.30, 26.90) 475 <001
RDW (%) 17.50 (1630, 19.5) 1530 (13.80, 16.50) 781 <001
3 g o - BREE AR UG PEZR 10 A AN 5 351, o-

WEFELIG R AR P 5 S B
A AR AR R ML A 1R R DX, ARSI I A R
X B AR A A 2T I B % 9.27%, = T H AT
HRAE A4 T T 3 2 ALl XA H 2R 5.90% , {H B B A1
T HAERER 11 A B A P A I & X, )T A A
HE20% 224 " TTARE KR 15% A, W
HA 20%~40%"", WE B A 12%~60%"", m A
30% A7 L A ISERER A A AR AR BT LAY o LA
OLEEEE , AR HIIX. B - BRAR AR R i 1 I A L 3R
T o-BRE AR R SR AL, 1S E DT SR bkt
KR TV Am A R . e T X L

BRER (AR B AL, - o o o A H R
TSN oo, 5 2Z R IE T DS 3 X R TR
PO AR R R s E T Y a o WEA
FREANTR; B - BR AR AR BB A 1 22 1M A 41-42M S 1A
Rk 3, 5 PR I AR b X ARG DL 17M 3
TR AR —FC, i)V IR S X A R
L 41-42M F R Ky 52 U1 5 DR 7R 20 A HE 451 B
ANl fimisZ, NEETE « B -BRE A
B A 1t 3 DR R0 4 A A AR ), BVl A ) 2 T A
[ X HL 5 PR AR A s A 22 5, 7T BB SRS [R) s [X.
FINTT 53 A | BEEARAE B A B B G
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x7 JILERES R ANAFRRERFRER S M iKRFHFELLE M (PyPos) ]
FEHZES A JLEH (n=98) WA (n=150) Z{H Pfi
—alaa n 18 58
Hb (/1) 113.00 (106,50, 149.50) 118.00 (125.00, 131.00) -1.203 0.229
MCV (fL.) 78.80 (65.75, 100.30) 86.50 (81.80, 90.60) -0.006 0.995
MCH (pg) 25.90 (21.80, 33.40) 2750 (25.60, 29.40) -1.250 0.901
RDW (%) 17.30 (15,50, 18.80) 13.30 (1270, 1420) -4.766 <001
—/aa n 19 28
Hb (/1) 106.00 (100.00, 115.00) 12050 (117.00, 132.75) -3319 <001
MCV (11) 62.60 (5940, 63.80) 7110 (6705, 73.95) -4.401 <001
MCH (pg) 19.70 (19.00, 2030) 2175 (21.00, 22.68) -3.676 <001
RDW (%) 17.70 (16,50, 18.70) 15.50 (15.20, 16.10) -4.329 <001
pp" n 19 11
Hb (g/L) 10400 (96.00, 115.00) 114.00 (105.00, 130.00) -1414 0.254
MCV (fL) 5050 (5630, 66.30) 68.50 (67.60, 77.40) -2.561 0.010
MCH (pg) 19.20 (1850, 22.40) 2350 (2040, 24.00) -2.132 0.033
RDW (%) 17.00 (1570, 17.90) 17.20 (1520, 18.10) 0.00 1.000
BB n 2 53
Hb (gL) 104.00 (99.00, 110.50) 105.00 (9450, 114.50) -0.75 0.940
MCV (fL) 58.60 (56.83, 62.18) 65.90 (6350, 68.40) -5.107 <001
MCH (pg) 19.15 (18.05, 19.75) 2030 (19.50, 21.25) -3.622 <001
RDW (%) 18.90 (1645, 21.13) 16.20 (1530, 17.50) 4518 <001
x8 ILEERATRRAERZS MCV, MCH, MCHC H 3T BT EE B EL 25 [n(%)]
FERZEH i s JLEH (n=98) WAL (n=150) 7 P
-alaa n 18 58
MCV (1) 8 (44.44) 14 (24.14) 275 0.097
MCH (pg) 8 (44.44) 23 (39.66) 0.13 0.718
MCHC(g/L) 1(556) 19 (32.76) 524 0.017
—/a a n 19 28
MCV (f) 17 (89.47) 27 (96.43) 0.12 0.727
MCH (pg) 17 (89.47) 27 (9643) 0.12 0.727
MCHC(g/L) 4(21.05) 26 (92.86) 25.28 <0.001
ppt n 19 11
MCV (1L) 15 (78.95) 11 (100.00) 116 0.281
MCH (pg) 15 (78.95) 11 (100.00) 116 0.281
MCHC(g/L) 3(1579) 9(81.82) 12.67 <0.001
BYB" n 4 53
MCV (1) 35 (8333) 51(96.23) 3.16 0.075
MCH (pg) 35 (8333) 51(96.23) 3.16 0.075
MCHC(g/L) 7 (16.67) 46 (86.79) 46.72 <0.001

ABIFFE 3T T 6 B A 1 R BR AR 1 A I B A

BUMFE TR MR R IR 22 57, B - BREE AR AL
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BREAPE B 1M B0 0 B IR R N B AN 1 — 1 B
SR e S R SR SR B 1 0 VT R
21 40 S H ) A o] B X G DT A 3k DRAG I B ity
LW -’ a o ZHE A A HD, MCV, MCH, RDW
BRI IE R 2% XA, 3R - o o o SR
I A4 53 B 2550 e HA 3 R TR 2 KU

AT BN, 7E LT L5 A A i i 2 2 A
Ik, JLEE4H 9 Hb, MCV, MCHAK T i A4, 1ii
RDW 5 T AL, SR IR AR L ) e R 25 52—
FERRPE TR T HE 35 A BR B A A i e A
ZLIMGEA 73, B MCV<80 fl fl () MCH<27 pg "™,
W5 25 5 ) L3 I AR 918 ML Y 25 A 1R 1 il 5 A
Ho MREJLEME 4K & B AR, o 4 5 #r
22 X [a] i 4 RIS KA A AR AR {L, 5 AR
AR X ], AR A N R A ] [ 5 10 A e
75 523 R AT WS/T779-2021 (L if 41 it 43 Hr =
2 [X (8] (2021 4F) ) VAT b b o 434 iy BEBE 52 1M 410 i
TS XA, JLEE L5 RN A A Bk B AR
B3 M2 1M 52 L B AE MCV . MCH 30T [ 1 L 451
W 25 5, JLBE 2 R T 0 o ) S ) 7 A R 4
B, 25 BN SR AR 1 2R A PR L ) L EE 5
NI R R 2ZE AR TA G 75
H7 FE L, TR EG B EH RS (LIS) R
PR, R 2445 BB WS/T779-2021 L 1M 40 A4 b 2
7% X 8] (2021 4F) ) bR e 7 4F i B ik B L 2 1 40 i 53
HrEAR 275 X (0], A g SR} 2 b s il L 28 1F 5 1)
MATHE T S u . $ibhriE, ILEAR G5 %
DX [E) N FRARAE T N2 HAR, B4, DL E S 35 m i
bR, MCV<80 fl FI(8{) MCH<27 pg H- A1 I T4%
FENHBE, U T ILEERER, 7T BEAE7E I A i B 1)
AT BE. (LI A0 M AT VR Al RIS b )2 B
B FERAS A I, Z5 R IR P, PTG BT
BV T J | AHAL T AR AR 1 A RS 22 0 7
A T-BUNMLTE A UK ATB S et S E
I, s AR I H , 4 AT e B L2 B
S BEATER SR (1 A P AR 2% 1M O A i T T
Bt AL g > AT By 7 45Ul 07 FH A 4 B2 et
ATEE A AW R | A RIS S 2R B
AL BT ER bR, RIS 2 S SRR IR T
N YR )38 FH AR X R R (AR AR B 1
G 1 B B PR o ) TR O A AR W —Fb
20 P SEH Y A

25 BT, BRAR 1A BB B 1M A EE PR T I
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