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[Abstract] Objective To investigate the clinical value of granule protein precursor(PGRN) in children
with immune thrombocytopenia(ITP). Methods 60 children with ITP(ITP group),45 children with aplastic
anemia(AA group) and 45 healthy children(healthy control group) admitted to the hospital from July 2021 to
December 2022 were selected as the research objects. The blood cell analyzer was used to detect the platelet
count and average platelet volume of the three groups of subjects. The serum PGRN The serum PGRN level of
the three groups of subjects was determined by enzyme-linked immunosorbent assay,and the difference of ser-
um PGRN level was compared. Receiver operating characteristic(ROC) curve analysis was used to detect the
value of PGRN in the differential diagnosis of ITP and AA. Results Compared with the healthy control
group, the ITP and AA groups had a significantly lower platelet count and a significantly higher level of
PGRN, with statistically significant differences(P<C0. 05). PGRN decreased in children with ITP after intrave-
nous immunoglobulin(IVIG) treatment. When the cut-off value of PGRN was 71. 85 ng/mL, the area under
the ROC curve of ITP and healthy children was 0. 903, the sensitivity was 66. 7%, and the specificity was
97.8%. When the cut-off value of PGRN was 86. 45 ng/mlL,the area under the ROC curve for the differential
diagnosis of ITP and AA was 0. 826, the sensitivity was 53. 3% ,and the specificity was 97. 8%. Conclusion The ser-
um level of PGRN is increased in children with ITP group and it can be used as a good indicator for the differ-
ential diagnosis with AA.

[Key words] Immune thrombocytopenia; Children; Progranulin; Differential diagnosis

*»  EETE . ERHA DS BRI H (20192Y3206)
EBBN AFA991—) AR I, FEMNHEIGREE T/, © BEESE,E-mail: wangcai@hospital. cqmu. edu. cn,



+ 3662 - AREZ T A 2023 5F 11 A% 39 %% 21 ] Mod Med Health, November 2023, Vol. 39, No. 21

B I I /N E (TTP) J2 — Fb L 36 3 UL 1 1
IR 7R = W i 111 A N SR Rl B o Sk & W D7 R
FEI N F R B B OB RS BE L DE AR B i A 32 R R
BILH o G P28 A 5 19 L/ N A 1 I 38 22 - 4 A% 400 B
RS S B MR R R R, JLE ITP K25
— i RPE A R A HE R 2 W, H R TSR R
PEFRFR AT B2 1TP, #0015 A B AR o 20 1 CAA) L
U T AR I R I /AR RIS L 21 R FIORL R PR T B
AN BOEH 5 TTP (0 40 8 a5 A 0 2% SR AR wE
Yl S PR ITPH , ITP Al AA (9% 512 W &=
TR G B BE 2 R K A L H T AS [R5 i e R
[] 2 il A6 % e e B R 45 PR 3R 1 AT g 52 - i R A
GERUT AN BB o K A AR B R AR R 1l /)
Mt # (Pl BA G B AR L I AT ) 7™ B A AR — R A
K. ITP 5 AA B %9 AL HIFR G 57 47 78 B X
I, R S B2 W B R AT R R R T i R B
FRENX., AIRER-FIRIENHIRE LB
TEN TTP Al AA WA R B2 Wi 1t 2 1K 35 .

R 2R 1 AT R (PGRND J2& —Fh 6 78 &1 J& i A8 0 A
H oA K TR F L 2638 T 0 Rz 40 M 7% 05 40 e L o af 41
JHL 628 200 L 5 L R — b L e AR L HE S
BRI, PGRN 2 5 T Z F s e v e Mos e A &
S EEVE G Y K2 LR RN YU &R T 14 %
ITP B W oE 45 1 on 55 4R B AE G 1 i /)
Mo B S, ITP (R 3 13K PGRN /K & 3% T
. HHETH DI SEFLE ITP I PGRN K1
HISESCHk AR IE . PRk, 40 PGRN v] B8 & L ITP
) —Fp AT (8 B BT B AE bR R . A BESE R T L
# ITP I PGRN K, %% T PGRN X} JL# ITP
FIS W, DL S AA 551328 B 1
1 &#ER5HE
1.1 BFSEXTS BEER 2021 4F 7 H % 2022 45 12 A A
BeWiG mwri2 JLE TTP L 60 fil (ITP 41) . AA &
JL 45 B CAA 41, DL R Ade e L EE 45 1] Cfil i % B 21
YERBEFEXS G2 . ITP 2 Wis fEAF & B L2 5 & P
BpE Mk I /I AR /D E 12 W 53R 9T B0 4 F5 R (2021
RO (1) Z A 2 YR F BRI Ple U2 5 (2) [
—RETCHE K5 (3) B BRI K A R B 4 M S O
Z o AEF A BB AT s (4) HEBR HAth 4k & P i/ Al
WIE . AA 2R HEAT A L 3E 2R B AT A O 12

x®1 3 EF RIS Plt

J7RYE (2019 4F RO Y ¢ (1) I HLKS: A5 21 40 Jfd | ks 40
L0 ot /NS R D A TE B D AL AN 1965 (2)
B B 2 R AR A A A0 i 44 A R R T R eI
VAN YA 1 T A | S L o S B = A = s
Z.ERR =R R (3) 5 BEE A s AT A% A0
Bl AR A% 0B U 2 R N A 5 (4 HE I8 o K AN
At ZRAS 1 B A R B . TP 41 AA 4R
LR I G 300 RIF 22 A 422 32 3 ot | Ak 7 R 9 il 3R
o AW IE G AR g S A WF 5T A0 B 2 bR 4 A AL E
(2019-114),

1.2 ik

1.2.1 FRACRESKEN  SRAE 3 WF 50 % 5 # ik i
2 mL T4 R AR i b SR E .
6 h KM HZR Sysmex XE-2100 Ifi 40 il 43 1 4 3E 47
I FAGI , 30 5% Ple #1734 1 /AR L (MPV) , #6
DU 700 B Jo 42 i 24 Sk i 2 T 2 3 7 A R ARG N i A
FNTEEE X Ple sl 20 i bR AR 25 SR S BT ARG 00 R il Y
A EG R B A iy A, R, R4 3 mL #%
Jok it F {2 €45 h . 3 000 g B0 6 min J5 WA I .
—80 CI# 1. I ¥ PGRN M % f# F§ Human Pro-
granulin Quantikine ELISA kit(R&.D systems, Min-
neapolis, MI, USA) , /4% 322 vd I F#:1E

1.2.2 JAYT M Bl %F 10 6] TTP g OJLAH FH ko
SRR E 0. 8~1. 0 g/(kg » DJ1~2 d J5 Bl
K 13 PGRN 7K F 284k,

1.3 SEiteghbse 3 SPSS23. 0 48 i 84 i 47 %k
P B o BT R LR B A b R R, R X K
A IEBHITRRRLL s 2, KM ¢ K5 A~
A IEBDAAITRERERB L M (P, Prp) EaR. R
Mann-Whitney U ;55 . i i 22 0% TAERHE (ROC)
i 2 431 2 W b 75 00 92 W P 8 L O i L A AR I R
{8,315 ROC M4 R i A (AUC) | 7 8503 Fi s 5 3
P<0.05 fARERAGIFE X,

2 % e

2.1 3AMRXNG MR E ITP AR Il H
39 i, 4z 21 ] s P AP AE RS 33.5 DN HAA ABILTH
23 ), 4 22 i ; P ST AR 89. 0 4N H 5 £t B T 8 4H B 5%
X5 28 i, 4 17 il P i AR 40.5 AN A . 3 4
WFFEXT L Plt MPV K IfiL i PGRN /K F Ho g WL 1,
ITP #JLIH MPV 5 i, AA B350 H MPV 20 .,

MPV X 11 i& PGRN 7k 3 bk %

20 51 n PItLM (P, ,P,.),x10" L] MPV (x £5,{L) PGRN[M (P, ,P,.),ng/mL]
ITP 4 60 7.5(4.0,13.8)" 11.5240. 64" 91.04(66.40,126.39)"
AA #H 45 23.0(15.0,31.0)° 9.69-0.49 61.05(48. 36,75. 25)
fele e Xt BE 2 45 313.0(271.0,357.0) 9.700. 84 59.54(48. 33,63.21)

SR A g, P<<0. 05,

2.2 3HMFEMNE PGRN KFE L& ITP 4HE LI

% PGRN 7K [ 91. 04(66.40,126. 39)ng/mL |H] B &



PREHT A 2023 411 A% 39%% 21 41 ] Mod Med Health,November 2023, Vol. 39, No. 21 + 3663 -

T AA ZH[61. 05(48. 36,75. 25) ng/mL 7] K fift jE % IR
ZH[59.54(48.33,63. 21)ng/mL], ZRYEH G ¥ &
Y (P<C0.05) ., WE 1,

200  —
"
Ll L]
150 .
~ 3.s
_En olen
2 1004 —i {\5—
g Safer ot 8
= 1heddi
50~
H
0 T T T
ITP4H AA4R 2 RRxER4E

5 ITP 41 .* P<<0. 05,
B 1 3 AR KR PGRN 7k F L]

2.3 ITP #JLIAITHI G PGRN K4 ITP L
it FH K 3 9 S % Bk B IR T S T PGRN K
[(93.19£26. 51) ng/mL 8] BAK TVAIT A [(122. 28+
40.70)ng/mL], Z 5 H G it 2F 2 X (P <<0.05) , W
K 2.

200 = a

5 150 \
£
<
>y
£
z

50 T T

=t d:] bi=td =1

W 5IRITRT e, P<<0. 05,
2 ITP &JLBITEI /G PGRN 7K F bk &
2.4 PGRN %5l{@)L#E S ITP.ITP 5 AA 12
Wik e >4 PGRN I #HE N 71. 85 ng/mL B %5112 Wr
ITP 55 LM AUC 4 0. 903, REUE Ny 66. 7% %
SRR 97.8% 524 PGRN Ilfi FL{E M 86. 45 ng/ml. i %
HZ W ITP 5 AA ) AUC i 0. 826, R M 53.3%,
PSRN 97.8% ., WK 3.4,
100 - —_—

’
80 I- i
’
’

60 >-r g
7

1
& L0
Kot ,

40 ,

4 \—
P AUC=0. 903
20 H ’
7
7
7
o ! 1 1 ) 1
0 20 40 60 80 100
100- 45575

3 PGRN £ 5 JLE ITP 5@ EJLEM ROC #Zk

80 |- ’
7

o

60 f .
i
&
m

40

o
’ AUC=0. 826
20

Al Al Al . al s
0 20 40 60 80 100

1004555
4 PGRN £5])LZ ITP 5 AA 1§ ROC #h4

3 i i®

JLEE ITP J2LEE M & A — R iR A9 e s M
W5 B R B R R R B ek R A R BRE L A AN T i afn /AR
W/ Oy R A AR LR R e 2 B . B R TR
F G A B A A% 20 S B 2 BOE R L AR R
. BHHEI.ITP 22 347 HEBR M2 W, 45 6 I R AE
RALIS FR A RAFTIRIR L. AA & —F B 88
O, S B DI REAR N, R E S A B
IR L IO 5% T RE G5 i B i ol 40 PN AE B S
Ko JLIE TTP 12 Wi HEBR I /N AR Az B I8 20 288 5 955 F
B /RIS L AA L EE AR S, B AT, 2
SURER R B SR = o N i s Sy S R SR U K Y
A A OCHE R B O B SRR I TTP 8L #E4T
e Iy R R P (1IN o N S Lok = e
WA . AHIE SR R — Bl AN A i b A A A AR
Yy BhEE E TTP L AA 5502 W, D) e KRR 2 b skt
o AN R o A A

PGRN J7{Z #i5 T a5 L. L 4 20 M L = e 40 g
25 2 P AL SUR A M AR R L e RE K 4 R R
IEH AU 5 | A B R BIL AR B A s By T Y &
HHEEEEMN . PGRN MR g R EEM .5
LT AE (R 0B B vh 58 0E A BT RN AR F A 22 (8] 1Y) 5 G
F 5, EVEREHLE DT PGRN iR RE AL 7E 8 45 1 T #k
EL A (Treg) 943 L AN T RE L 0 R T 94k B4 200 it 1)
T AL B 3

PLAE SCHR R I8 . PGRN £ KT 14 ¥ 1 ITP ¥
I3 H i & FF Ll ITP s ® A AUE 52 T PGRN
FA o /N T = BAE R L 7E TTP b BAT R 5 o
VR s &8 PGRN 3 [ 9 k2 25 5 3050 9 M8k 40 it
t Treg W F [, 3277 PGRN A] 683 3 445 Treg %k
HZ5 7T ITP s B A4 2, JL#E S5 A ITP
TR e G BE IR R 3 TR IR R TR] LI PR R B
BIT R B 22

AR EER B RITP BILIMEE PGRN /KF-H i
TR B2, 5 R ITP M RF o 45 1 — 5, 48
R PGRN 25T IJL#E ITP A& KRBT, A



+ 3664 - AREZ T A 2023 5F 11 A% 39 %% 21 ] Mod Med Health, November 2023, Vol. 39, No. 21

FERREDT T 10 B TTP fR L% 32 bk i 5 e e 2R &
1RY7 5 I PGRN /KF-B 8 R R, i — 20278 PGRN
Z 5T IJLE ITP WAL KREAR. 755 H
B 25 A LR 9 H g0 i T A e — 2B BT
PGRN 7EJL# ITP % ML .

AT — 45T T PGRN 76 JL# TP (725 {L Fl
AT %2 W AA M. it ROC Bl 262 87 T
PGRN 12 &k g . 2% PGRN I B8 M 71. 85 ng/mL
A% 5 12 W 1TP 5 fif B JL # /9 AUC 4 0. 903; 4
PGRN Il FE H 86. 45 ng/mL I 4% Hi2 W ITP 5 AA
B AUC H 0. 826,

ITP % HR B & 2% B> 780 H ks 0 46 I bR ik
Yr. 56T/ M S B MPV L /N B o A e
(PDW) , K Ifi /M b 2 (PLCR) L A& 5 20 i /s B 43 %k
(IPF) 4%, % 55 TTP 5 At %5 95 © A7 A8 5C SCHR i 38 .
NEGASH 2™ % 3, #:1 MPV ,PDW ,PLCR %74 i
TR 0t/ R D R TTP B AR 14 A= e it/ A 9
B MPV PLCR HF 45 ITP 534 A= ¥ il /> A sk
B AUC 435128 0.876 F1 0. 816, KHAN 7
W52, MPV.PDW . PLCR Hl T#11& ITP i} 2 fi{
JERVRR S B BB AN BEE N — DB R A T
DA A AR R T 24 0l A A% Ple 484 Aot afin 40 B2 40 47 4X
B ICIEDH MPV PDW 45 258, 3 265 5] (9 1l /MR =
Bt A, AWFSE T ITP 42 AA H 44 35 s
il MPV .PDW “EZHCRAEM . IPF T4 5] ITP 5
et e L2 % B 4 o 0 PR s Bt A R[] B T o 5 2 L 26
FE— 5%t L2 ST 22 W L TPF BEAL I b % 5132 Wi 1TP
5B B VB VB L I BE TR H I JRURS: 38 g R
ELPG 237 & B, IPF FEf R 20 AN ITP 2 h A7 7E W] b 25
S, R R 2 RO AT A E T IPF T
S TTP 5588 o iy PR , b — Al {88 HA 3 Ar
YN EE ST 55— FhACER U TE TR A . AR R X B
R hy TTP F1-H 6 0 oy 1 2 0 T A7 A R 32 i /)N e 2 5
(A= 40 B 52, B AE I8 R B 58 o0 1F 19 2R O vk o8 & i
Pt RS AE R E I L M PGRN 7K ] 4 g % 51
ITP Sfdt e JLZE  AA i —A Al FEE AR,

ARG AFAE — & ] BRME . (1D AHF 5Ty s
5T A Ja IR 90 AT 22 H0 0 1 30 B A5 0 55 (2) R
X 40 A 61 2R AT JE 8 I5F R A BE U . A BEBH B PGRN 7K
TGS IJLE TP BILM TG Bom B A 6 2
TR () AW R AT ITP fil AA,
TE4 5 0 TAEH 98 PGRN I T % 5] ITP 5%
P /N B R S B e b R HA R 5 TR VR 1Y
51 L /N A sk 2 8 B

BZ L JLE ITP B IJLIM T PGRN KFF+ &, H
PGRN A/ % JL# ITP S5 8L AA 11—
BAF IR AR

S % Uk
[1] BRissts . B /NGE A S0, 45, L 88 S 5 1 o/ Al

VoA R N I 5 (1WA N I e N A )
M PR ST . s PR A 36 A% 355 2022, 40 (7) : 529~
531.

[2] SCHIFFERLI A, HEIRI A,IMBACH P,et al.
Misdiagnosed thrombocytopenia in children and
adolescents: analysis of the pediatric and adult
registry on chronic ITP[J]. Blood Adv,2021,5
(6):1617-1626.

(3] BRobk, RIR, £ WL, &5 DL o il /s A ik 20 e
NE SR YA RSB — L) . R B
“#,2022,3(15) :2027-2029.

(4] 224 WouAk, TR0, VG iEm A B A LUK
H A HTAR K- 5 7N JLEE i R 58 0 R0 T o
AR S0 Hr L 1. Wi PR ZE B2 2% 75, 2022, 50 (9)
962-965.

[5] LUO Q,YAN X,TU H,et al. Progranulin ag-
gravates pulmonary immunopathology during
influenza virus infection[ ] ]. Thorax, 2019, 74
(3):305-308.

[6] WANG Z,HE Q,ZHANG X,et al. Innate anti-
microbial and anti-chemotaxis properties of
progranulin in an acute otitis media mouse
model[ ] ]. Front Immunol,2018,9:2952.

[7] LIU C X,LIJ Y,SHI W J,et al. Progranulin
regulates inflammation and tumor[]]. Antiin-
flamm Antiallergy Agents Med Chem, 2020, 29
(2):88-102.

[8] YAN Y J,SAM N B,CHENG M H,et al. Pro-
granulin as a potential therapeutic target in im-
mune-mediated diseases [ J ]. ] Inflamm Res,
2021,14:6543-6556.

[9] YUY Y,.SHIY Y,ZUO X Y,et al. Progranulin
facilitates the increase of platelet count in im-
mune thrombocytopenia [ J]. Thromb Res,
2018,164:24-31.

[10] o L B 5t P o 5 1 i /N Al s 20 i 32 W 5 3R
SPIR U AR A, b L 5 M S P I
AN 12 W 5 R 9T B R R (2021 RO LT .
HE LB ,2021,59(10) :810-819.

(11] ER BAMRREZE AT, )L E AR AP 2T
BT IAE (2019 4E RO [T ], R E 216 K 5 %
FH,2019,17(11) :965-969.

(12 SR ma , QVHERT , w28, 45, rh L 3 5 1 il /s
B 9 0 i 12 W7 5536 7 B 4 4 R (2021 WO i i
[J7. A LR 5 ,2021,59(10) : 820-823.

[13] DESPOTOVIC J M, GRIMES A B. Pediatric
ITP.Is it different from adult ITP? [J]. He-
matology Am Soc Hematol Educ Program,
2018(1):405-411. CR#E55 3668 51)



+ 3668 -

AREZ T A 2023 5F 11 A% 39 %% 21 ] Mod Med Health, November 2023, Vol. 39, No. 21

KF BAREAE PR 15— 2B WE 58, R, A E5E
HA— 1 Ja BRAA: - (1O W58 X SR IR R BR L T 52 4%

el

REA i 22 5 (2O FEAS Bt fi 2D

i T R R A I R

WFFE Ik — 2D IE S BIRE5E

2% Uk

[1]

[2]

[3]

[4]

[6]

LIU E,PERL A. Pathogenesis and treatment of
autoimmune rheumatic diseases[J]. Curr Opin
Rheumatol,2019,31(3):307-315.

WU D,LUO Y,LI T,et al. Systemic complica-
tions of rheumatoid arthritis: Focus on patho-
genesis and treatment [ J ]. Front Immunol,
2022,13:1051082.

GLASSMAN C R, MATHIHARAN Y K,JUDE K
M, et al. Structural basis for 11-12 and 11.-23 recep-
tor sharing reveals a gateway for shaping actions on
T versus NK cells[ ] . Cell ,2021,184(4) :983-999.
ISSARANGGUN NA AYUTHAYA B,EVERTS
V, PAVASANT P. The immunopathogenic and
immunomodulatory effects of interleukin-12 in per-
iodontal disease[ ] ]. Eur J Oral Sci,2018,126(2)
75-83.

WANG X,WEI Y,XIAO H,et al. A novel IL-
23pl19/Ebi3 (11.-39) cytokine mediates inflam-
mation in lupus-like mice[ J]. Eur J Immunol,
2016,46(6) :1343-1350.

WU F,GAO J,KANG J,et al. B cells in rheu-
matoid arthritis; Pathogenic mechanisms and
treatment prospects[ J]. Front Immunol, 2021,
12:750753.

(7]

[8]

[9]

[10]

[11]

[12]

[13]

DING J T, HONG F F, YANG S L. Roles of
autophagy in rheumatoid arthritis[J]. Clin Exp
Rheumatol,2022,40(11) :2179-2187.

KA. 2 XGR R -  CRP B #9238 BR 8 (46 I 76
F R sz W fg g LT ] A DG 4 Tl
PR 4R .2022,39(6) : 702-703.

NATALE M A, MINNING T, ALBAREDA M
C,et al. Immune exhaustion in chronic Chagas
disease; Pro-inflammatory and immunomodula-
tory action of 11.-27 in vitro[J]. PLoS Negl
Trop Dis,2021,15(6) :e0009473.

DING J T,HONG F F, YANG S L. Roles of
autophagy in rheumatoid arthritis[J]. Clin Exp
Rheumatol,2022,40(11) :2179-2187.

WANG X,ZHANG Y,WANG Z,et al. Anti IL
39(IL 23p19/Ebi3) polyclonal antibodies amel-
iorate autoimmune symptoms in lupus like
mice[ ] ]. Mol Med Rep, 2018, 17 (1) 1660-
1666.

WANG X,LIU X,ZHANG Y et al. Interleukin
(11)-39[11.-23p19/Epstein-Barr virus-induced 3
(Ebi3)] induces differentiation/expansion of
neutrophils in lupus-prone mice[ ]J]. Clin Exp
Immunol,2016,186(2) :144-156.

Wt R, F 4. G 4 i 2 5 28 KU G 45 R &
R oT i e [T ], 16 bR 2 48 B2 2 A1k, 2020, 41
(1) :62-64.

(e H1:2023-02-20 & H#1.2023-10-11)

CEREES 3664 1)

[14]

[16]

NEGASH M, TSEGAYE A, MEDHIN A. Di-
agnostic predictive value of platelet indices for
discriminating hypo productive versus immune
thrombocytopenia purpura in patients atten-
ding a tertiary care teaching hospital in Addis
Ababa, Ethiopia [ ] ]. BMC Hematol, 2016, 16
(1):18.

KHAN M I,ULLAH I Diagnostic importance
of mean platelet volume, platelet distribution
width and platelet large cell ratio as screening
tool in immune thrombocytopenial ] ]. Porto Bi-
omed J,2020,5(6) :e904.

MCDONNELL A,BRIDE K L,LIM D,et al.
Utility of the immature platelet fraction in ped-
iatric immune thrombocytopenia: Differentia-
ting from bone marrow failure and predicting
bleeding risk[]]. Pediatr Blood Cancer, 2018,

65(2) :e26812.

[17] PEREIRA K N, DE CARVALHO ] A M,

PANIZ C, et al. Diagnostic characteristics of
immature platelet fraction for the assessment
of immune thrombocytopenia [ J ]. Thromb
Res,2021,202.:125-127.

[18] CYBULSKA A,MEINTKER L., RINGWALD

[19]

J. et al. Measurements of immature platelets
with haematologyanalysers are of limited value
to separate immune thrombocytopenia from
bone marrow failure[J]. Br ] Haematol, 2017,
177(4) :612-619.

GRACE R,LAMBERT M. An update on pedi-
atric immune thrombocytopenia (1TP) : Differ-
entiating primary ITP,IPD,and PID[]]. Blood,
2022,140(6) :542-555.

(Wi H 11 :2023-02-03 & 18] H 111 :2023-08-28)



