- 614 - $F46% FE3H 2023F38 "éﬁ-i‘&'[ﬁti. Drug Evaluation Research  Vol. 46 No.3 March 2023

JERRIANE 2 BS BR 5 B e 58 7 /) ARURE 2V iE BB 3 R T R0R X+ I S
TPO.STAT3.MAPK R 52N

ARRSCh 2, BT, dkAnwit, R 40, ERIERET
L ARMEERIRS, 1055 4RI 221004

2. (L M B R BR B R R, VL9R fEIT 223800
3CARMERR = ME B SRR, LIF 4RI 221000

W OE: B§ HehE i QB R X B va T S I AMRORDE R MRS TSR AR MR
ARE (TPO). 55 SMERBIEH T3 (STAT3). ZHFUHLEAEEE (MAPKD) MM, J55% AU MR 2021 4
9 H—2022 4F | H AR K2 B = Bt I 988 ok % A 3 i 4 85 I . I 8 BRI V6 1) 47 B0 I 88 ¥ 97 i 0L /IS A sk 2 i 58 38 S 7 9 %o
%, BENLECERIE A TR (n=23) FRIGH (n=24), XHEA B # 5 T H M7 49110, CLE AN /MRCE R
P scifdT, AHFE N300 Uk, BH 1K, ESGIT 4. R0 4L 70 B 3L Rt 88 il dhvig 2 B2 A UIRG
J7, MERWIAR SRR 2.5 mg, BFH VIR, 097 R W0 0 i N T E, R R N S AT R
BHERAEAHET 7.5 mg, ELLEIT 4. WA EH W MNRSE . FEhREdEdr . H RS 2 g% M35 TPO.
STAT3. MAPK /K. %A MM tr T ITA AT th . &R 97 G 4R I MRS EUKFRIRIT T a g (P<
0.05), WRIGH B H MM/ HE (PLT) . f/MER (PCT) & T X A, M/ A %6 FE (PDW) . /N 244
BLMPV) BEFXFRRAL (P<<0.05). JAJT 5 WAL 1 T bk B4 0 B /K PRy A3 A 38 2% (P<<0.05), R4
CD3". CD4’. CD4'/CD8' & T, CDSYXTXHIR4 (P<<0.05). &I7 a4l Bt R BAMHMN (WHO) i/ 2
i 0ge. 1 9B LGS TRHRA, 2. 3GEH AR T IR (P<0.05). 1675 PI4LE & I ML 38 b Baa )T i
HEFENE (P<0.05), RIAEFMIE TPO. STAT3. MAPK /KFHm XA (P<0.05). JAY7 ARG . % IE
R KAy 3 20.83% 17.39%, i ZEFAEE (P>0.05). 458 HF A I 21 KA X 008 VA 97 )5 /N4
E R FE RAFRAETT AR, AT WA R, B R R ThAE, BRRERSE I AR, YR YT e AR
%25 RAEVE I AT RS 5 717 TPO. STAT3. MAPK Fik /KA %,

FEER: PUMEIRTT s /NSO RE ;s WA CEERG s /NSO E e i B BTN /NI AR R R
FESES: RT3 XEkFRSRE: A YERS: 1674-6376 (2023) 03-0614-07

DOI: 10.7501/j.issn.1674-6376.2023.03.020

Clinical efficacy and effect of Herombopag Olamine Tablets on serum TPO,
STAT3 and MAPK in patients with thrombocytopenia after anti-tumor therapy

YU Feiwen"’, PENG Mengqing’, ZHANG Ruru’, XU Juan’, HAN Zhengxiang’

1. Xuzhou Medical University, Xuzhou 221004, China

2. Department of Oncology, Suqian Zhongwu Hospital, Sugian 223800, China

3. Department of Oncology, The Affiliated Hospital of Xuzhou Medical University, Xuzhou 221000, China

Abstract: Objective To analyze the effects of Herombopag Olamine Tablets on platelet parameters, T lymphocyte subsets, bleeding
risk, thrombopoietin (TPO), signal transducer and activator of transcription 3 (STAT3) and mitogen activated protein kinase
(MAPK) in patients with thrombocytopenia after anti-tumor treatment. Methods A total of 47 patients with thrombocytopenia after
anti-tumor treatment admitted to the Department of Oncology, Affiliated Hospital of Xuzhou University and the Department of
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Oncology, Zhongwu Hospital of Suqian City from September 2021 to January 2022 were selected as the study subjects. They were
randomly divided into control group (n = 23) and experimental group (n = 24) by the method of random number table. The patients
in the control group were treated with conventional treatment drugs and Recombinant Human Thrombopoietin Injection sc, with a
dose of 300 U-kg™, once a day, for four weeks. The patients in the experimental group were given oral administration of
Herombopag Olamine Tablets on the basis of the control group. The recommended initial dose was 2.5 mg each time, once a day.
During the treatment, the platelet count of the patients was monitored, and the dose was adjusted according to the platelet count of
the patients. The maximum daily dose was not more than 7.5 mg, and the treatment lasted for four weeks. The platelet parameters,
immune function indexes, bleeding risk classification, serological marker levels of TPO, STAT3, MAPK, treatment safety and other
observation indexes of the two groups were evaluated and compared. Results After treatment, the levels of platelet parameters in the
two groups were improved compared with those before treatment (P < 0.05). The platelet count (PLT) and platelet hematocrit (PCT)
in the experimental group were higher than those in the control group, and the platelet distribution width (PDW) and average platelet
volume (MPV) were lower than those in the control group (P < 0.05). After treatment, the levels of T lymphocyte subsets in the two
groups were significantly improved compared with those before treatment (P < 0.05). CD3", CD4", CD4'/CD8 " in the experimental
group were higher than those in the control group, and CD8" was lower than those in the control group (P < 0.05). After treatment,
the proportion of WHO bleeding grading assessment grade 0 and grade 1 patients in the experimental group was higher than that in
the control group, and the proportion of WHO bleeding grading assessment grade 2 and grade 3 patients was lower than that in the
control group (P < 0.05). After treatment, the serum indexes of the two groups were significantly improved compared with those
before treatment (P < 0.05). The levels of TPO, STAT3 and MAPK in the experimental group were higher than those in the control
group (P < 0.05). During the treatment, the incidence of adverse reactions in the experimental group and the control group was
20.83% and 17.39%, and there was no significant difference between two groups (P > 0.05). Conclusion Herombopag Olamine
Tablets has good therapeutic effect on patients with thrombocytopenia after anti-tumor treatment. It can increase the platelet count,
and it can improve the immune function, it can reduce the risk of bleeding, and it has good therapeutic safety. The effect of
Herombopag Olamine Tablets may be related to the increase of the expression levels of TPO, STAT3 and MAPK.
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Table 1 Comparison of platelet parameter levels between two groups (;is)
2 5 n/f Fi [ PLT/(X10°-L™") PCT/% PDW/% MPV/fL
X HE 23 YBIT R 19.41+4.37 0.08+0.02 31.5146.49 28.69+5.51
BTG 56.82+7.24" 0.17+0.06" 19.97+4.23" 17.99+4.02"
0 24 TBIT R 18.48+3.92 0.07+0.02 32.39+46.52 29.51+5.98
BTG 65.61+8.21% 0.24+0.07" 15.70+3.37" 13.53+3.46™

SRR T T P<0.05; 5B YT )5 B *P<<0.05

*P < 0.05 vs same group before treatment; “P < 0.05 vs control group after treatment
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Table 2 Comparison of immune function indexes between two groups (x+s)
H 7 n/fgl IR (8] CD3'/% CD4"/% CD8"/% CD4"/CD8"
f e 23 BT HD 44.86%5.62 44.86+3.92 34.19+2.76 1.31£0.28
NEEad= 49.51+5.34° 51.2143.40° 31.97+2.90° 1.61+0.27
5 24 BITHT 44.43+5.35 44.45+4 81 34.4242.94 1.29+0.24
BT IR 54.22+5.71" 54.82+4.217 27.73+£2.74" 1.98+0.35™
57T R - P<<0.05; 53 AR YT S B FP<<0.05
P <0.05 vs same group before treatment; “P < 0.05 vs control group after treatment
*3 WHHMRE SRR
Table 3 Comparison of bleeding risk grading between two groups
3 Wi WHO H: 1L 73 2/ C ol b/ %)
0% 1% 24 3% 44
pagict 23 3(13.04) 2(8.70) 9(39.13) 8(34.78) 1(4.35)
5 24 10(41.67)° 9(37.50)" 3(12.500" 14.17)" 1(4.17)

55X AL LLEL:"P<<0.05
P <0.05 vs control group
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Table 4 Comparison of levels of TPO, STAT3, and MAPK in serum between two groups (x+s)

H ) n/f i [A] TPO/(ng-L™") STAT3/(ng-L™") MAPK/(ng-L™")

papiist 23 VR IT HiT 127.86+19.26 85.96+13.09 52.39+6.32
BTG 221.61426.18" 143.68+17.36 81.23+9.42"

TR 24 BT I 124.43+18.35 84.45+11.28 51.22+6.04
BIT 250.22+29.71° 161.37+19.31° 97.10+12.427

SR AT H A T P<<0.05; 5 X 41 a 9T 5 L - *P<<0.05

"P < 0.05 vs same group before treatment; “P < 0.05 vs control group after treatment

x5 FHARREAZERILE
Table 5 Comparison of adverse reactions between two

groups

wal WO MVEHE K RTUhEER MORE
4 n
5 al R B e %

X 23 1 1 1 1 17.39
i 24 2 1 1 1 20.83
3 g

I /NS 982 R 2 iR R T YA T Y ) AL
(1 FhAS R B, A 5 BURE BB 35 1T 250 77 = Bf
I AT B TR RE IR b T 7 R R B AT 4R
BRI 2 —1 Bl B RN e R T4 7 H
IR L /N 3k 2 5 1D R0 AL ) A B B A, 2 S R AT
YRR R E A D ae M BIER L ERE
A% 4 i P A BSORT R JSCsk L, 34 1T 5 B /)N AP A
WD A A AT 25 R B A IR
ity Thae, T B N A0 T AR IR )
ORI TR S € DS S R 2 st R = e - A )
B1E TPOLIL-11, {H 75 S50 ET S 245 24 , jE i S8 1)
BIT N, HAT 2 5 5 2 R 55 nl @ g2 | 162K 24
W AR LA

W A Ol R IR E S R B | F
WU BT I /N 254 5 S I /N AR i ER B2 A
WEn ), 5 3 g o RV R E RSB YE T 2
TE £ i DR R 3004 I /N AR 98/ iE w3 R YA
7 RCRNY AR FE R B 21 B 3 AT A R 45 T i
i OB G iR dT , BB I PLT L PCT & 1 % f
“H,PDW.MPV ¥ T X RE 20, % 9 ifg dh ym iy 2,
it v e % N 2 T vy BB T /N, ) /S R Dk
AREH R MR AR o IO R O i i i 2
Ji& P o — AR AR AL /N AR AR A, 7 a3 AR RS AR
/AR AR R 2 AR BB ) 1% 2 i i U7 2
BN, v B4R T R 1 o R AR R 32
P 1 MPL &5 & A s X 45k, 9 0T 3 20 45 B2 JAK/
STAT 15 ‘5 8@ ¥ , i 111 P2 2 ML /Al AR 1 3R 32 AR ARl

PE 1 MPL 4H f bk 1 38 58 248, 45 2835 1 B R 40
NGRS AN R IS A1 i T
HA TE 5 25 K D) RE 1 /N EE N A1 ) LS A7 30 5 AN
TSI L /N A 98/ i 1 v 7, I L d i i it va
M 2, B 55 8 AN I /NARCAE BB SR A R
75 50 NS [RAE B AL AR B & 42 B e v6 7
S /N ek 2 i O 4 e [ 164 2 0 H e R i
TAWE 2B P AE AT IR 97 J5 1L /N ARk 2 R T T B
HREZRIRIT S, RMEZ ALY A 5% 7 A
BAMS . iy 8 B 5 AE S ik E
BN E O B N R (R S W IRANY 1 Rk B AT
ST AT B B /N BRIk 2D R 6 T I PR K H I R
W P 71 E A, RS2 B SN 0] T IL-11 A1 (B3O TPO
SSEAE ) BB W DLE IR o AR A 5T ik
SYRTT o B I H I RS A5 4 VP Al o, BRI H
TR 45 2% B R AR T o R 4L, 78 40 3% W il 9 ) 2
ige i B A B AH N /N AR BRCER 9 S R I 8 FH R
0 FEAR i /N AR sk 20 R KR 1) b i XU, 5% B 7
Tl 245 9 (A BB I8 FH R % M TR 14 4 FH L 1) 0
AR RV R R BOR . JRRE R PR IR T
HTE), AT 24 W6 LA S P2 Ty R 1R 453 49 0 72 1T /N AR
PAE R AR ) 1S BB ], B A A 1 e 9% T R
A, RPN EFE AT CD3.CD4 41 fig sk =, LA
J CD8 % B¢ 1% T 4 fa fry 4 3807, ARt 7t b ik 56 21
B IR IT I ) S T BE 4B Ax CD3" . CD4" . CD4"/
CD8" = T4 HEZH , CD8 I T 0f fR 25, 3% BR ifg: it v oy
ST T P 10 L P R % o i 98 A7 30 TR I /DN AR D8
ARE BB I R TR . IR IR A A 2 T
e I A2 5l B B2 10 7 AR HELAR YT PE T
IA 5L 4T R ) 3 5, A B2 22 1) CD3 . CD4 41 % 4k i
B BB = R I e T REDY

N T BB g 2R i R I/
BRIk 20 S (7R LI, A B 98 A 3 B T TPO.
STAT3.MAPK 4 Ifil i 2 fa AR EAT Kl . TPO 2 IfiL
INBR 43 A4 R A R T B LA 5 TPO TE ML AR P4 7T A= 2



$F46% FE3H 2023F3 8 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 46 No.3 March 2023 + 619 -

A T R R 2 I 2 B Y A g RS B R 4 i 3 B R
G340, AR 3t I /N KRR 2T 40 i ) AR R . STAT3 J2
JAK/STAT (& 5@ H M HEE M ILED, 216 5%
S BB S T SRR ) — 5L TEAR N 2 5 5 i [
THAKETFHESESEE, B FHE SR
STAT3 fie {2 32F B A% 4H . D\ 2 4 #EL 240 it v 38 5 L 5>
A IR A, 6 I /N AR 2B A7 R R H R R 3R A 0
MAPK /& 1716 T J N 1 22 R R/ 75 B R 4L i 8 A
P, R BRI E S SRR N,
A5 B ¢ 3 B MAPK 75 & i i 1M 41 P i) 3% 4 L 5
o A G IR EE P ARHE TS VR T
J& B L3 TPO . STAT3MAPK 7K *F % & T % R 41,
8 i e e B i O Re % E I TPO. STAT3.
MAPK Z 47108 [ 1R IEKF, X bRl &0 5
BLAA (1) JAK/STAT {5 538 8% — 8 Bk, ¥ 25 HE Wt
TR IA A 2 % R 36 T I /N AR k2 RE 7 F AL
AI B85 S JAK/STAT {5 538 % 2 1 15 38 % b AH O
RAREKFER. EBRITLEESHF, R
0 A L RERE IR TT A R R SR AR R
E T Sk i A i L BERE B A IRE T 5
FAH B 7 A

F T AF FE B (] B BR 1), AHF 78047 7E — 2 A
& PN 7E A VR T 1ok AR A i v £ R ok i
/IR I/ A K S R Rk R TS AR
JiE B RS, 1 o HEAT VR N B BE D5 A 8%, X B 2 A
J& % B B IR NIR B I T AR A R R
B, ¥ 0 T LR R S BB R A T I /N AR ek 2D
i SR R AT IR T RO, AT 0 s 1 i AR T
K, P2 B 1 S B ThRe , B AR A I o KUK, 7R
7 2 A VE R, % 25 R ¥E AR H T B 5 T & TPO,
STAT3 .MAPK KA K FH K.

MEFR HARENFARAEEF BT R

SE

[1] Moik F, Makatsariya A, Ay C. Challenging anticoagulation
cases: Cancer-associated venous thromboembolism and
chemotherapy-induced thrombocytopenia-A case-based
review of clinical management [J]. Thromb Res, 2021,
199: 38-42.

[2] Yuan M, Xu Q, Zhu Z, et al. High-intensity focused
ultrasound ablation for treatment of chemotherapy-
induced thrombocytopenia and hypersplenism [J]. J Clin
Oncol, 2021, 39(15): 3082-3082.

[3] FEIR, s, Sk, & BN LN AR R TR T T
I AL TT BT 0L /N B/ AE (K] Meta 23 87 [T, 18 7 IR 27,
2020, 31(17): 2276-2284.

(4]

(3]

(6]

(7]

(8]

(9]

(10]

Cheng H, Huang J, Wu J, et al. Meta-analysis of
recombinant human thrombopoietin in treatment of
chemotherapy-induced thrombocytopenia in patients with
malignancy [J]. Hainan Med J, 2020, 31(17): 2276-2284.
P, SRR, Tk . Al ) 40 B i e A 17 6 T A4
I 51 ML /NS I LR A2 iR 3k e (3. 1l PR R 2
&, 2021, 26(4): 578-581.

Yang J, Dai R R, Xiang Y. Mechanism, diagnosis and
treatment of thrombocytopenia caused by targeted
therapy and chemotherapy in advanced non-small cell
lung cancer [J]. J Clin Pulm Med, 2021, 26(4): 578-581.
Iwasa S, Okita N, Kuchiba A, et al. Phase II study of
lenvatinib for metastatic colorectal cancer refractory to
standard LEMON
(NCCH1503) [J]. ESMO Open, 2020, 5(4): €000776.
B HZE, B9z, AE, % . thTPO ¥R J7 XELOX/SOX J5
ZEALTT It FCL /N AR R A 1R T RO A 3], R IR 2,
2020, 49(24): 4070-4074.

Wu R H, Su WY, Xing Z, et al. Study on effect and
economic rhTPO  in
thrombocytopenia caused by XELOX/SOX
chemotherapy [J]. Chongqing Med, 2020, 49(24): 4070-
4074.

Ito M, Kanda S, Yoshida T, et al. Eltrombopag olamine

chemotherapy:  The study

evaluation  of treating

scheme

for refractory immune-related thrombocytopenia induced
by pembrolizumab in a non-small cell lung cancer patient
[J]. Lung Cancer, 2020, 146: 362-365.

o 0 B2 R I PR AT Bk 23 5 2, o [ 0 B
SR SRR IR T T L 3R g b PR A T A SR
ANKRR A T R 29T FHR (2019 i) [J]. 5l BS 5 FT IR
FeiE: HFRR, 2020, 12(1):51-58.
The Society of Chemotherapy, China Anti-Cancer
Association, Committee of Neoplastic Supportive-Care
(CONS), China Anti-Cancer Association. Consensus on
the clinical diagnosis, treatment, and prevention of
chemotherapy-induced thrombocytopenia in China (2019
version) [J]. Chin J Front Med Sci Electron Version,
2020, 12(1): 51-58.

TN, EEE, S, . B AL A R
W 3 20 8 B 7 R AT K B [0]. b AR A
2020, 55(7): 982-987.

Wang L, Wang B Y, Weng Y M, et al. Establishment and
clinical practice of a bleeding risk grading management
scheme for catheter contact thrombolysis [J]. Chin J
Nurs, 2020, 55(7): 982-987.

BAR IR, 2257, J it . A7 i S0 /N BRe b 1 e v R
WEITRERE [J]. R EER A A, 2021, 3(5): 57-62.

Qian C X, Li J Q, Zhou D. Progress in the treatment of

chemotherapy-induced thrombocytopenia by traditional



+ 620 -

$F46% FE3H 2023F38 "é""‘i‘ﬁﬁt % Drug Evaluation Research

Vol. 46 No.3 March 2023

(1]

[12]

[14]

[16]

Chinese and western medicine [J]. J Oncol Chin Med,
2021, 3(5): 57-62.

HE, W, 5, %5 . microRNA-30a. microRNA-181a
AE TR S P2 P I/ AR Dl 2 e ) 2 5k e Gl PR R X
[7]. TP EBFACEE 2224 35, 2021, 31(24): 63-68.

Tan L, Xie Y, Yang J, et al. Expression and clinical
significance of microRNA-30a and microRNA-181a in
immune thrombocytopenic purpura [J]. China J Mod
Med, 2021, 31(24): 63-68.

Can C, Ding L, Tan Y X, et al. Recombinant human
thrombopoietin in the treatment of chemotherapy-induced
thrombocytopenia in acute myeloid leukemia [J]. Blood,
2020, 136: 21.

205, FNINAE, 28, 55 EAH N MM R EE A E
E G P AL/ 6 — E iR T R BT R
BT [9]. HR R AR BE 2, 2021, 28(3): 370-374.

Li Y, Sun L H, Li F, et al. Short-term efficacy of
recombinant human thrombopoietin as first-line treatment
in elderly patients with severe immune thrombocytopenia
[J]. Chin J Clin Med, 2021, 28(3): 370-374.

Paciullo F, Bury L, Gresele P. Eltrombopag to allow
chemotherapy in a patient with MYH9-related inherited
thrombocytopenia and pancreatic cancer [J]. Int J
Hematol, 2020, 112(5): 725-727.

KU, VL . 32 i I WA R I /N AR/ (R I R R
[J]. "R E s PR E, 2019, 39(8): 724-727.

Liu J X, Jiang B. Clinical practice of eltrombopag in
thrombocytopenia [J]. Chin J Pract Intern Med, 2019, 39
(8): 724-727.

FRELE, BRICHR . SO e AN M NRCAE ROER A
ST RO TR T 5 ML /N AU/ BE PR 2K (D). A 2
2448, 2020, 42(6): 31-34.

[18]

[19]

[20]

[21]

Guo H M, Chen W J. Clinical efficacy of eltrombopag
combined with recombinant human thrombopoietin in the
treatment of thrombocytopenia after radiotherapy and
chemotherapy of gynecological tumor [J]. Fujian Med J,
2020, 42(6): 31-34.

g ai B, WIS . ML /NBUAE B R K 2 R MPL A 5 i
TERE R MR oh (K 0F Ok R (0], b B R 2 2%, 2019, 26

(2): 281-285.
Zhang Y M, Hu X X. Research progress of
thrombopoietin/MPL  signaling pathway in myeloid

neoplasms [J]. Chin J Clin Med, 2019, 26(2): 281-285.
K, BRI, Ik 2, 5 bR R R T G
NI /NBR AR R R S s R T R AR RS A T
1 2 945 55 K SCHR A 2T [0]. AR I 2 2 3 2020, 33
(7): 503-507.

Yuan C W, Xiong Y Y, Zhang Q L, et al. Standard
immunosuppression therapy combined with thTPO and
eltrombopag in the treatment of severe aplastic anemia:
Two cases report and literature review [J]. J Clin
Hematol, 2020, 33(7): 503-507.

Bastida J] M, Gonzalez-Porras J R, Rivera J, et al. Role of
thrombopoietin  receptor inherited
thrombocytopenia [J]. Int J Mol Sci, 2021, 22(9): 4330.
Madani A Y, Majeed Y, Abdesselem H B, et al. Signal
transducer and activator of transcription 3 (STAT3)
STAT 1/interferon
inflammation  in
Antioxidants, 2021, 10(2): 334.

Huang J M, Xi P G, Deng Y Z, et al. The mitogen-activated

agonists  in

suppresses signaling pathway and

senescent  preadipocytes  [J].

protein kinase PIMAPK?2 is involved in zoosporogenesis
and pathogenicity of Peronophythora litchii [J]. Int J Mol
Sci, 2021,22(7):3524.

[543 A1)



