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[# E]B/ TR AYESE R E IMH (acute myeloid leukemia, AML) f 3 IfL37 6l 480155 5 I T~ 1 (hypoxia inducible factor—
Lo, HIF-1a) | Il ZL 2R N4 B -1 (heme oxygenase—1, HO-1) J ifil /Mg Az A ZE (thrombopoietin, TPO ) 7K - X5 J5 5 155 74 5000 4
Tk DA 2R — IR BE BE 2020 4F 1 7 2 2022 4F 8 A IR 86 Bl AML SR AN AWTFSE (AML AL ) , 53 2 BRI 90 4] fi e 44
51 Sy xof R, SR FHTBIRE 6 928 1082 6 52 (enzyme—linked immunosorbent assay , ELISA ) K  AML 2H F1%f B8 2H 374283 1M 7 HIF-
la \HO=1.TPO K- 5 MR H 25 (KA T RO 0 N o R R4 (n=52) BB IT GEf# 4H (n=14) R R4 (n=20) ; BED 5% FiS 914>
FHEAAH (n=63) FMIFE T2 (n=23) , R FHZ I Z Cox M1 3 Hr 5200 AML B E SE T I K 5 R HAZ380H TAEHFE (receiver operat-
ing characteristic curve, ROC) B £ 43 #7 ML 7% HIF-1a ,HO-1,TPO X} AML R # 0T- f FUMAN (B . 45 3R : AML 2 48 %) e 4 1 v
HIF-1a[ (66.75 £ 10.20 ) pg/mL vs.(41.96 +5.29) pg/mL] . TPO[ (546.42 + 80.27) pg/mL vs.(297.66 + 31.62) pg/mL ] 7K F-F+ i,
HO-1[(56.98 + 6.79) ng/mL vs.(74.24 + 8.55) ng/mL 7K FEFEAK (P<0.05) ; 58 A GEf 20 03 et 20 . R 2% i 2 58 0 1L T HIF-
1o\ TPO KB T, HO— 1 7K 3B R AR (P<0.05) 5 5 A AE 4 AR HU , BU T 2015 B I 0 240 /4 A IR L 451 v /e XU, E 4% L
41 LB 25 (S 5 B (French—American—British classification, FAB) M4/M5 B b 5] . oK 2% it 58 2 b 1) L) B 1 i HIF-1a
[ (76.25+8.41) pg/mL vs. (63.28+7.11) pg/mL] . TPO [ (622.13 + 62.44) pg/mL vs. (518.78 + 58.65) pg/mL] 7K - F+ & , HO-1
[ (48.24 £ 6.15) ng/mL vs. (60.17+7.02) ng/mL] /K - F& 4K (P<0.05) ; HIF-1a (HR=2.115, 95%CI=1.382~3.236) . TPO (HR=2.156,
95%C1=1.099~4.231)J& AML B Z JET- AU /G X K, HO-1(HR=0.521,95%C1=0.330~0.823 ) J&- {44/ [ 2 (P<0.05) ; IfL 7§ HIF-1a
HO-1.TPO J U4 T 2% SE T i 1 28 F 11 #H (area under the curve, AUC) 4341 9 0.893(95%C1=0.808~0.949) .0.822(95%CI=
0.724~0.896) .0.870(95%CI1=0.780~0.933) .0.985(95%C1=0.931~0.998) , = F & K I 1Y AUC P T B kG I ( 2=2.453 . 3.406 .
2.189,P<0.05). £51®: AML B ML HIF-1a \TPO ZKF-FHE , HO-1 K RRAR , =35 %) fE A Fils EA W0 4 18
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[ Abstract] Objective : To investigate the value of the serum levels
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of hypoxia—inducible factor 1a (HIF-1a) , heme oxygenase—1(HO-
1), and thrombopoietin (TPO) in predicting the short—term progno-
sis of adult patients with acute myeloid leukemia (AML). Methods :
A total of 86 AML patients who were hospitalized in The First Affili-

ated Hospital of Zhengzhou University from January 2020 to August



— 2 — BERERKZFZR Journal of Chongqing Medical University

2022 were enrolled as AML group , and 90 healthy subjects who underwent physical examination during the same period of time were
enrolled as control group. ELISA was used to measure the serum levels of HIF-1a, HO-1, and TPO in both groups. According to the
treatment outcome of patients, they were divided into complete remission group with 52 patients, partial remission group with 14 pa-
tients,, and non-remission group with 20 patients; according to the prognosis of patients during follow—up, they were divided into sur-
vival group with 63 patients and death group with 23 patients. A multivariate Cox regression analysis was used to identify the influenc-
ing factors for death in AML patients, and the receiver operating characteristic (ROC) curve was used to analyze the value of serum
HIF-1a, HO-1, and TPO in predicting death of AML patients. Results : Compared with the control group, the AML group had signifi-
cant increases in the serum levels of HIF-1a (66.75 = 10.20 pg/mL vs. 41.96 + 5.29 pg/ml., P<0.05) and TPO (546.42 + 80.27 pg/mlL
vs. 297.66 + 31.62 pg/mL, P<0.05) and a significant reduction in the serum level of HO—1 (56.98 + 6.79 ng/mL vs. 74.24 + 8.55 ng/mL.,
P<0.05). The serum levels of HIF-1a and TPO gradually increased in the complete remission group, partial remission group, and
non-remission group, while the level of HO-1 gradually decreased (<0.05). Compared with the survival group, the death group had a
significantly higher level of bone marrow blasts/juvenile cells, a significantly higher proportion of patients with medium/high risk levels,
a significantly higher proportion of patients with M4/M5 leukemia based on the French—American—British classification system, and a
significantly higher proportion of patients without remission, as well as significant increases in the serum levels of HIF-1a (76.25 +
8.41 pg/mL vs. 63.28 £ 7.11 pg/mL, P<0.05) and TPO (622.13 + 62.44 pg/mL vs. 518.78 £ 58.65 pg/mL, P<0.05) and a significant re-
duction in the serum level of HO-1(48.24 + 6.15 ng/mL vs. 60.17 + 7.02 ng/mL, P<0.05). HIF-1a (hazard ratiol HR]=2.115,95%Cl=
1.382-3.236, P<0.05) and TPO (HR=2.156,95%CI=1.099-4.231, P<0.05) were risk factors for death in AML patients, while HO-1
(HR=0.521,95%C1=0.330-0.823, P<0.05) was a protective factor against death. Serum HIF-1a, HO-1, and TPO alone or in combi-
nation had an area under the ROC curve (AUC) of 0.893 (95%CI=0.808-0.949) , 0.822 (95%CI1=0.724-0.896) , 0.870 (95%CI=
0.780-0.933) ,and 0.985 (95%C1=0.931-0.998 ) , respectively ,in predicting death,and the combination of these three indicators had a
better AUC than each indicator alone (Z=2.453,3.406,2.189, P<0.05). Conclusion : There are increases in the serum levels of HIF—
lo and TPO and a reduction in the serum level of HO-1 in patients with AML, and all three indicators have a certain value in predict-
ing the short—term prognosis of patients.
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Je— R IR T HE A T AN AT AR (ZLA0E L 4D /Y
AR IR R GEHA , 2R R P s 8 S S 2
B0 e e e A PR B, LR R 24 BT A L A 1/
3, iR IUH4E, I RBFFE ) TIF & AML AYAT 8K
T SR, LR 35 (R 2 SR A0 5% B4 B 5 DR 1Y
TS 245 1 RO P G473 e F R B A, A i ik =
B AT TINS5 ™ kAR I
F—1a(hypoxia inducible factor—1a, HIF-1a ) 3% i 77
TET NFIEFL S AN , TR0 12 H B0 2 5 45
AR ME TP RIS TR, B R E IR TRCR
HAT B4 5 0 (B 1 £ 3 A4 85 -1 (heme
oxygenase—1, HO-1) 2 Ifil £1 2% X 3§ i 72 v i1 G
ity , WP 5T K B, >R 187 25 1 40 M 20 4 i T ik A
o B A S SR AR R AT AN E I HO-1 3Rk IK
B [) I o AR e R D REY . IR AR LR

(thrombopoietin, TPO) 3= ZAF A IfiL /N sk 20 J5E 1) 372
ST 25 Tl R, TPO VR T HAZ 4K o— B RS 7
P 19 1.7 (c—myeloproliferative leukaemia , c—~MPL) fig
% IS T A 3 I, R o 4 R A R A% 2
A AR . AT AR BRI FEIE S, TPO/c—MPL 38 4 7% 11
I 1 4 ) SR R R AR L AML AR B AR T
fiif 25 F0 1 5 B e & P, HIF-1a.HO-1,TPO
FE AML S LT B 22 8 7K ST B G J000 (i
AN, AT ST B ZE IR =3 % AML 83 i 301 il
Je R TR A A, PRARE AN R o

1 #EREHE

1.1 — & FH

RO 255 — Bt 2 58 2020 4F 1 2= 20224E 8 A
W34 11 86 1] AML & VE M F 5T % 42 (AML4) , Hoh 38 46
), 2z 40 17, AL AE#E 47(39~55) % 9 ABRIE : 754 AML



EXRERKXFFR

Journal of Chongging Medical University

AR E s I R GORL 588 1 k12, HORIEZ A IRTT .
HEBRARUE : 65 I A MV RGBT Bk g 55 . 5 e I
$1 90 1] et B A A 25 (T PR BRIV 2R 48 56 ) VE o
K B 490, L 41 B 4RI (4625 £ 6.11) % 0 2320
HHES AR R, 22 R G R L (P>0.05) . BT A 32k
HYEEMERE A . ARG ACTEZE 5 2t it
5:2019-11-126) .

12 #i#

1.2.1 M3 HIF-1a .HO-1.TPO K FEAG  AML 4 B34 A
Bek H (JRYTRT) X RS > H R A2 23 @ # Bk il , 4 °C
550%g B0 30 min, 4> 8 L2 IME , & F-80 CLAERRN . B
LV R RS e I R R, SR HIF=Toc (BFSC A,
CB10511-Hu) \HO-1 (B} 3L HEAE Y, CB11560-Hu) #1 TPO (R}
AW, CB10784—Hu ) FEEX 6328 W I %2 (enzyme—linked
immunosorbent assay , ELISA ) 1271 & ¢ HE 158 BF 5 46000 1 75 4
A R R AR KT B o it 2 P [l 51 5 T VR B AR G R AR
{E00.95 LA b HEN7E 5 R E<10% , LA AE 57 R H<15% , B
AMFEAR T RN 3K

122 JRITHHR <60 % BF G T R4 % 3 45~60 mg/
(m?-d), TS, &5 1~3 K B H 100~200 mg/(m?-d),
B K 55 1~7 K, 7~10 A0 LAYFFE, 38 0 75 3T 2~
3T AR LA IR B 58 A G BB 1~3 o/ (m® ), B 12 h 1
UL ERIOETE 3 h, 45 1.3.5K,5~7 d o TR, DL AL 3
J 124 602 KU b EBFARYE G RRGL A TS A
R AE, R ML ik 25 H AR 2 I G Venetoclax T
LB Y R 2GIEYT . IRYT I R Il 5t R IR SRR
A IFICE PR R B AT RE A S, a0 A A 1/
Mo 14 A UAYTRR BT 2 A 7RG AT PR o

123 JFaHIWT 2 BRI 7 808 W b T R R
SRR R 8 A B GBI B AL R4

124 BORMCE R TUGHEDT O B E SRR TR, AR
B S LR B R 20T A A B L 3] XU S
1 &I A LR 23 2 (French—American—British classification,
FAB)SE%ert, e B b bt fE i mih B T2k 1
A B BEYT 1K, 10 5 588 BUR RS MR 105 45 = 4 A

FHSFET- 4, TER Uil
1.3 %Gitsik

K FH SPSS 25.0 A Gt 3 M , #F6 IEZS 20 A1 (i B
BHAIEL + hRifE 22 (x 2 5) Fo , A1) H AR A ST REAS ¢ 46
B, 220 0] LR TS TR 38 5 22430, i — 25 3 7 Lh 3R T
SNK—q ¥ 5 ; THECFORE BRI 7380 (n, %) FoR , 2 4 L3R
K HIR TR 5: 3 2R JH 32 10# TAEFFAE (receiver operating char-
acteristic, ROC) [l £ 43 #7 Ifil 7 HIF-1a . HO-1.TPO /K - %}
AML & 5 6 T2 B9 $00 A, il 8K 1 F2 (area under the
curve, AUC) [EBER T Z 15563 5R T Cox RIH 3BT 5200 AML A2
HIUGHINER . K3 KifEa=0.05,

2.1 Xﬁ‘ﬂ%{éﬂﬁuAMLéﬂJﬁL‘}%‘HIF—la\HO—l\TPO7}<“T"H:$§
55 % B 40 A0 LG, AML 4 1fi 75 HIF-1o . TPO /K F 755
HO-1 7K MK (P<0.05) . W1,

*1 TEBEAFAMLAMEHIF-1a,HO-1, TPO K FELL B (x + 5)
N Gk
2051 () HIF-1a(pg/mL) HO-1(ng/mL) TPO(pg/mL)
n

X RE R 90 41.96 +5.29 7424 +8.55 297.66 +31.62
AML4H 86 66.75+£1020 5698 +6.79 546.42 + 80.27
i 20.369 14.787 27.272
P <0.001 <0.001 <0.001

22 RS R AML & f ik HIF-1a \HO-1,TPO & -F
AR

BRGNS G2 R ZE A 2H R AT LT HIF- 1o
TPO /K F-Z#i T , HO- 1 KB iR (P<0.05) . L 2.
23 A A WFefe T A — M A A 3 HIF-1a .HO-1.TPO
K P ER

A A ABE T AR IS PR 2086 L /MR TR
I | AR T U, 25 5 JEe 127 3 L(P>0.05) 3 54
FELUAE LE, FE T 4B 46 T 1R 40 B /403 HE 40 e L 4] v/ XU
BB LL ] \FAB M4/MS5 B LU 45 | R 28 i Lb ) LA 2 it i HIF-
Lo TPO /K F-THim , HO-1 K- [AR (P<0.05) . WLEE3.

K2 FEEFERAMLEZMEHF-10.HO-1. TPOKFELLE (x +5)

25 51 % (n) HIF-1a(pg/mL) HO-1(ng/mL) TPO(pg/mL)
e AL 52 59.76 + 6.51 61.72+7.74 474.14 + 54.27
AR 41 14 68.31 +7.29° 53.12 % 6.81° 598.88 + 62.01°
KRG 20 83.83 + 8.66™ 47.36 +5.95" 697.63 +69.21*
FAE 81.593 30.930 109.375
P{E <0.001 <0.001 <0.001

1, G52 GMA LR, P<0.05;b, 5E8/F G2 2H L #L , P<0.05
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2.4 Hvq AML & # TS5 89 % B % Cox &3 541

PLAML BB s (BET2=1, £ 77=0) N K 45 &, LI HIF-
Lo (SZME) JHO-1(SEMME) \TPO (SZIE) BB B 46 41 it/
KIHEAT M G 9] (SEBR () (FAB 43 ES (M4/MS5=1, HAl=0) A
S (i WU =2, i KU =1, (IR AU =0) B 97 3k CR 2 =2, &
SrEf=1, R MH=0) Jy A AR T Z R E Cox MIASMT,
R I HIF-1a  TPO J& AML S #FAET- 1Y MG I 2, HO-1 & {7
PR E (P<0.05). W4,

2.5 ik HIF-1a . HO-1.TPO 7K -F 55 AML % 4 58 = #4 T
#r1h

LI AML B35 L3 HIF-1o . HO-1 . TPO 7K R AG 3075 4t
VB #H REIET RS R H ROC 4R, 45 3R W |, i
HIF-lo., HO-1,TPO Hl K B¢ 4 TN B8 T 49 AUC 43 31l
0.893.,0.822.0.870.0.985, = H KA K A9 AUC L FAT—48
Fr BAAMRG ( Z=2.453 .3.406.,2.189, P=0.014 ,0.001.,0.029; [£]
1,3£5),

£33 EBELHW(x£s;n,%)

21531 HAFEA (n=63) T4 (n=23) AHE PH
AEIR (%) 46.25 +6.01 46.44 £ 6.16 0.129 0.898
Bk 30(47.62) 16(69.57) 3.262 0.071
LT A (g/L) 73.25+8.42 70.33 + 8.20 1.433 0.156
/MR ITE(x10°71) 61.20+7.21 59.25+7.13 1.113 0.269
P12 $(x10°/1) 22.14 £ 2.67 21.33+2.39 1.279 0.204
BB I 2T N AN HE AT L 151 (9% ) 36.33 + 4.61 54.68 + 6.67 14.406 <0.001
A 25 9% 463.000 0.004
RS 39(61.90) 6(26.09)
e XU 20(31.75) 14(60.87)
e AU 4(6.35) 3(13.04)
FAB 43 5.278 0.022
M4/M5 35(55.56) 19(82.61)
HAlb 28(44.44) 4(17.39)
JTRL 16.500 <0.001
SE AL fifk 52(82.54) 0(0.00)
Ei¥d 11(17.46) 3(13.04)
K 0(0.00) 20(86.96)
HIF-1a(pg/mL) 6328 £7.11 76.25 = 8.41 7.125 <0.001
HO-1(ng/mL) 60.17 + 7.02 4824 +6.15 7.198 <0.001
TPO(pg/mL) 518.78 + 58.65 622.13 + 62.44 7.110 <0.001
F4 EIAMLEEFEHEEE Cox EASH
ATl S B SE Wald HR 95%Cl P
HIF-1a 0.749 0.217 11.915 2.115 1.382~3.236 0.001
HO-1 -0.652 0.233 7.831 0.521 0.330~0.823 0.005
TPO 0.768 0.344 4,988 2.156 1.099~4.231 0.026
BB DA AT/ O AT 31 0.859 0.477 3.240 2.360 0.927~6.011 0.072
NS =43 0.140 0.287 0.237 1.150 0.655~2.018 0.626
FAB /3 0.293 0.458 0.410 1.341 0.546~3.291 0.522
IR 0.157 0.225 0.487 1.170 0.753~1.818 0.485
#5 MiFHIF-1a,HO-1.TPOKEX AML BE L EFRT NN E
EEI2 AUC 95%Cl HURIE (%) H5E(%) W
HIF-1la 0.893 0.808~0.949 91.30 74.60 68.50 pg/mL
HO-1 0.822 0.724~0.896 86.96 65.08 56.63 ng/mL
TPO 0.870 0.780~0.933 91.30 71.43 560.06 pg/mL
A 0.985 0.931~0.998 91.30 96.83 -
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514175 5 A 7 (hypoxia—inducible factor, HIF ) % 5%
PR G G, 38 3k — 2R 900 A4 L 7 1 7 A, D%
R AR I B AR 1, % e G B A5 v 94 A R fieb 9
200 i 1 R DR e 3k R VR A Y 3 T S e g 1)
JE", HIF 42 $% HIF-1a, HIF-20, HIF-3a 3 f1 I
T B S A T IS HIF- 1o AR b Rz — 8] i 5 4k
(epithelial-mesenchymal transition, EMT) , A H TR
R e 20 L i) 0 DK F AL B R A 5 I B4 ik S T Al
HIF— Lo 376 1 38 3 0 v 7K SF , DT AE — 25 8 5 0 40
MR R 2P, B BE AR T HIF- 1o 45
I35 T 40 R Y 35t A% e SRR S g, e A =
BT BT R P A 25, TP BRI TS AN
R AT S5 0 R, AML B IS HIF-1a 7K
VS H TR RO AR R R R B R G R R
I HIF= 1o KPS0 #EI0 AML A8 25 A S B

BE AR BOE HIF- Lo, ffEHZR IR A 8 5 £
EMT Il 93 240 M e % Fie 28, JF s iy PR 25
i, Sk Im RIRT T ROR o

— A BT L TR sh B 2 B R I T
2l ffd (hematopoietic progenitor cell , HSPC) #{ % il #
ShJE A, IR B BE AR TR 5 S O T RAEIR S 5
T REAL T T A AT LIS S JC TR 480 R, (i ik
HSPCAH A E B % . HO-1 0] A3 %L i 28 1 /MA )
(IR SR e v el [ OB Gy AR N 2 N7 33
I HO~ 13 P 7T RE (2 E 1E  HSPC 2l BRI 3
I HO—1 T BB ] 14 11055 4 B ) 4™ P Rn 3G 5 iy
6 B8 A S5 W 25 & 1iE (myelodysplastic syndromes,
MDS) 7] % J& &y AML, HO-1 J& MDS . AML £ % i 2}
A 175 AL B PN SCHE R 2R, HO-1 FT 7E MDS [ %
157 1 18] 3 52 pRB-E2F i 4% F 3] zeste [ IR 41 14 51
5 2(enhancer of zeste homolog 2, EZH2) sk 53
ik, DA B I 988 BE 8 TPS3 N PISINK4B 1Y) %3k
A AESZ W MDS S8 5 0T 245 VAT AML (9 3 e, A
B 58 & B, AML A 35 1LV HO-1 K P B AIK, H.
HO-1 /KPR, VR T BORIBE |, S/ UK HO-
1 A B F HSPCs 3l 51, 4 3F 1 195 40 i 1 47 IR
HpE G R T 251 RS T RCR o

7N 2 2 0 2R 0 2 e B 2 R Y
FHEIRAEZ — , JBAE TR TR TPO HE /N
BRAR B, T A AT IS /)N 3R AT 14 A B R
I IRI 7 AR 240 R 40 i & HUH-6 40 i 77 1
LT TPO AT RES 5 1 i B4 A S o A AL 40 i A=
B A% 20 M o3 A A2 L 5 s i kR AR
KM, Schnell BRAE" 3 #r AML A 72 15 D554
WY /AR IR S L L 2 BRI SE TPO /K F- AT DL
NN TR 9 d SO NITH IS RV i o P N
R R, AML B ML TPO AKCF- 5% T, #8522
it R G ik B8 8 A R A AR LY TPO JKF- T
w3, W], AML AR ER YT B B s >, TPO Wl
RES 5B B 5 o 1 A TR A 4 M L B A 20 L Y 1 e
15, s Y 2

HIF~ 1o 2 EWE T e A QG 400 1) 400 00 1 i
AI7 245 3 HO-1 P BRI P 4 e Zob (A T RE
WO BT AR 3 B 5 TPO B I T 48 il 3Rl
B, 5 A B G . HIF-1a 5 TPO /775 IE
FASRTT, HO—1 B ik i 2128 7 Az 1) — S8 Ak ik v i
— DR E HIF-1oc 25, R SR S0 N S o A BF
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58 1k Z A & Cox 01 H 43 A 45 1 s, HIF-1a,
TPO HO-14B /& AML & KA FET- RS2 R | 12
7R, I3 HIF-1a . HO-1.TPO Xf AML & # Hi)5 B4
BRI RE Lo ROC £k 287 2 17, 1fiL %5 HIF-
Lo, HO-1,TPO 7l Je B A i £8 35 & A8 T 1Y
AUC 4341 4 0.893,0.822,0.870.,0.985, = H B A K
USRS QAN = T 97N 17 NS RN S a2 )
LR AAL, PEA AML B3G5 B BUS 18 B0, 1T RE
AR T REBUATTH i, 42 5 B A A3

25 LTk, AML B3 1% HIF-1a  TPO /KTt
i, HO- 1 7KSFRRAIG , =35 X 58 35 A0 4 1 iU A 1l
WA AE . ARAFFE AR 24T 20 A& W W HIF-1a \HO-1
TPO 7K V-7 2l 25 Wi, 2R 2R 43 B HOXGT 8 5 i
Je RSER  Jo BeWF 58 5 i — 20 S8 i T TN 2
FIZRZE A 1R 4 R e RS mhe .
EERBMAR  SWR B FE B4R TR S S
ST R SCHIR B TR 75 6 LT IR - WS
GEREs AT WU B DFIE AT 3 P AR B
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