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[ ZE] BH: W THREAME (SS) M miF 8% s B WLEE 3-8 (PISK) Al 1 5 B
(Akt) K284k, FEHEBAH S SS B /M > (TP) AISEHR. FEk: EH20224E 1 H —20244E 12 A
AR BE IR 1SS /& 198 61, AR AE I /N (PLT) 340K ¥4 8 SS-TP 41l (n=51) #1 SS-non-TP
(NTP) 4 (n=147), WA 2HBFWIEIRFR, RH Pearson #2& 50 ik 43 7 SS 84 1L 1% o PI3K Al
AKtK 5 PLT iR A G, PR 50 ANl ST REAS (R 50 0 BT SS IR IR IR RS TP L R, ZHE
Logistic [A1 19 43 #7 fifi 2 SS M # JF & TP Byl sy U B -, IR Zi0E TAERRE (ROC) #h 4 LAITF M
RO R 0 T kR, 2 o SR il DT AN T B I R S R . S5 198 SS IR E T, IR R
TP A 516 (25.76%) fERSS-TPA, HABFMENSS-NTPH, 5SS-NTPH LE, SS-TP4
BB LT T PISK A Akt KB B FEAR (P<<0.001). SSEHF ML 1 PI3K (r=0.416, P<C0.001) A
Akt (r=0.425, P<<0.001) /KF5PLT IR EMCEHK R, 5 SS-NTPA LK, SS-TPAEHME
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I REAL, SS FBAE I & TP 5 itk B 40 M T H 4. i 21 88 (1 /K P R T PISK K B Akt K P BE AR A G Bk
(P<<0.001) . IfiL 7% ¥ PISK /K- i SS & 3% TP L F il (AUC) {E°M0.770, IL3E H Akt
KT SS e I & TP AUCH ] 0. 763, —FHBA WM AUCH M 0. 853, L7 H PISK 7K F- Al
MY AKUKSEBR G BN SS % T & TP RRE UL T =8 & A S i (B4 T00 - 1 35 PISK 7K -
Z=2.779, P=0.006; A& M -1M7E Akt K. Z=2.907, P=0.004). f£B{H M 0.10~0. 82 i},
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Relationship between serum PI3K and Akt levels and
thrombocytopenia in patients with Sjogren’s syndrome and
its clinical significance

LIU Xiao, FEI Fei, LIU Tao, QIN Lan
(Department of Hematology, Fourth Affiliated Hospital, Xinjiang Medical University,
Urumgi 830000, China)

ABSTRACT Objective: To discuss the changes of the levels of phosphatidylinositol 3-kinase (PI3K) and
protein kinase B (Akt) in serum of the patients with Sjogren’ s syndrome (SS) , and to clarify their
relationships with thrombocytopenia (TP) in the SS patients. Methods: A total of 198 SS patients admitted
to our hospital from January 2022 to December 2024 were selected. According to the platelet (PLT) count
levels, they were divided into SS-TP group (n=51) and SS-non-TP (NTP) group (n=147). The clinical
data of the patients in two groups were collected; Pearson correlation analysis was used to analyze the
correlations between the serum levels of PI3K and Akt and PLT count in the SS patients; x* test and
independent sample 7 test were used to analyze the relationships between the clinical data of the SS patients
and TP; multivariate Logistic regression analysis was used to screen the independent predictors for the
risk of TP in the SS patients; receiver operating characteristic (ROC) curve was drawn to evaluate the
predictive efficacy of the predictors; decision curve was used to assess the clinical utility of the predictors.
Results: Among the 198 SS patients, 51 patients (25. 76 % ) complicated with TP were included as SS-TP
group, and the remaining patients were included as SS-NTP group. Compared with SS-NTP group, the
serum levels of PI3K and Akt of the patients in SS-TP group were significantly decreased ( P<C0.05).
The serum levels of PI3K (r=0.416, P<C0.001) and Akt (+=0.425, P<C0.001) of the SS patients
were positively correlated with PLT count. Compared with SS-NTP group, the percentage of
lymphadenectasis of the patients in SS-TP group was significantly increased (P<Z0.05), and the lymphocyte
count and hemoglobin level were significantly decreased (P<C0.05). The Logistic regression analysis
results showed that the concurrent TP in the SS patients was associated with the decrease in the lymphocyte
count, hemoglobin level, and serum levels of PI3K and Akt (P<C0. 05 or P<C0.01). The area under curve
(AUC) value of serum PI3K level for predicting concurrent TP in the SS patients was 0. 770, the AUC
value of serum Akt level for predicting concurrent TP in the SS patients was 0. 763, and the AUC value of
the combined prediction of the two was 0. 853. The efficacy of the combined prediction of serum PI3K level
and serum Akt level for concurrent TP in the SS patients was better than that of either alone (combined
prediction-serum PI3K level: Z=2.779, P=0. 006; combined prediction-serum Akt level: Z=2. 907, P=
0.004). Within the threshold range of 0. 10—0. 82, the net benefit rate of the combined prediction of serum
PI3K and Akt levels for the risk of concurrent TP in the SS patients was higher than that of the separate
assessment of serum PI3K or Akt levels. Conclusion: The decrease of serum PI3K and Akt levels are
associated with the risk of concurrent TP in SS patients, and the combined assessment of the two has a high
predictive value for the occurrence of TP.

KEYWORDS Sjoégren’s syndrome; Phosphatidylinositol 3-kinase; Protein kinase B; Thrombocytopenia;
Lymphocyte; Hemoglobin
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0.77% . SS KR, = MRER, 2 KGR R
MZiHMES . SSEE S MK ARG Z R, Hh
PL i 7 # 98 2 (thrombocytopenia, TP) #x K %
o MALLADI " 5@ i %t SS H B i K A 15 B 2
B 886 1 SS B H RN R A K B . TP Al i AR
g B PO AR AT R ), R AR R R 5% ~13% . BiF5E
R : TP AUE SS W IE s bRk, T JE 5%
SSEH RS fER R . Wik, @A s
SS I K TP KRS 7 A A, %k 5L 3R 5 = A R
. Ak T TS RN e o e i 0 B I R
BY . HEIXT SSIH & TP Mo EERE T K
W AL 2R R ) 5 0 18 L O a3 1 BIL R R AR D AT
RO . BEgE Y 3 B R ONR BE UL B 3-U M
(phosphoinositide 3-kinase, PI3K) /% [ #% i B
(protein kinase B, Akt) AHCH# [ 7E SS J TP &
Ak R EEAEN] . SR, IE T PISK AN
Akt K5 SS B8 I & TP 1 & & 1 A BT .
I, AW E R I PISK Al Akt /K F 5 SS &
HI R TP KR, I B EE LS, e
9 1)1 R YA 7 R T 390 5 s il o B2 AL E 48

1 BEMERHE

1.1 #FRsr%  EE 20224 1 A —20244F 12 A
TE A B 1L B 2 1 SS B 198 19 . 48 A b 1
O A& SSLWibsifE "™ ; QIERFFEIANH L L
OHBEAEZMIERE R, HEERIrE: O R EL
BERAE . RRGRIE R . BUBERR LR G A AR Gk Al
TEAE 55 3 B G 5 P 90 51 & 4k & VeSS @JF &
QP ; @IFF LG5 ; @REULST . Bl
25 B G 245 W) RN A S A A U R 45 5 1R Y
TP; OF Ik F G55+ .

1.2 WARTH AEWITEMERE TR RL,
W A I R BERE, (LG OXEATIR, HI4E
w5 PESI . KBTS 4 (body mass index, BMI) .
s 2RI KU S 0 S A ORI AR G TR, B SS
PRI S BRI R R B CAnBR+ . 0 PEARAb
K. ZH. R BT BN, RIS E .
Ji L 2 72 L A R BEL RO T 25 b KA ) 5 D i
WA OGS A, RO A bR AN
i/ (platelet, PLT) 3140, 9 B 40 0 31500 1fi
LLEHKY; @REEMEAIIEIR, BIAME C3.
A C4 Fi b 2 BR B F IgML IgA K 1gG K
CD4 /CD8" Tk 4 fd b . AR A M (nature
killer, NK) UM E /5%, M+ PISK/KF- . Ifiig

Akt K | L Pi ik (antinuclear antibody, ANA) |
Pt T HR 2R S AEPL R A (Sjogren’s syndrome antigen
A, SSA) Bk . Bt T ZE A MEHUE B (Sjogren’s
syndrome antigen B, SSB) i 1& 1 2% X 2 N T
(rheumatoid factor, RF) Hiik.

1.3 &FTPHEAFLA HHETPHELPLT
100X 10" L' bR i o Kl SS /3% PLT 14,
I AR PLT 8047 40 41, SS B #H PLT 3 4(<
100X 10" L' & 1E K SS-TP 4L, HAHE & E N SS-
NTP 4,

1.4 RH &R EH kP PISKfe Akt RF RAE
BAESMARRKIL 4 mL, (A4 [ ZhELOHLES L 10 min,
BB ZE My, BT —80 CARIR KA A2 00 . R
Fif 1% G 8 W BFF X 56 (enzyme-linked immunosorbent
assay, ELISA) il &, ™ & MUl 0] 15 454
i /4 B sh EEpr L (35 E Thermo Fisher 24 &), #Y
7 5200112) Ao /& & 1L PISK AT Akt K-
1.5 %t FHH RH SPSS 22,0 Bk 11583t
M. 2HBEFWRY . BMIL JFE . SS¥EN I B
B, AR, PR A TS NK 4 A
Sr# . CD4'/CD8" T 4iAE Al . PLT %A
MR C3, FMEC4A, TgM | IgA K IgG /KDL K 1fiL i
Hi PISK A AktKSE 345 & IE A0, Dhads %R,
2 21 IR AEAS S B8 L ok TP S, REAS A 3 . 2 48
FHO . KBRS . IR B AR R
Z0. KL IR B . R Mg . A
PR . FFRAERH . kAR . ANA (+) .
PUSSA UK (+) HL SSBHUM (+ ) FI RF Hifk (+)
ViRorAz s, n () Fow, HARILERM Y
ki 55 o >k H Pearson #H 3¢ Pk 23 #r F Ak 8 2 1L 3
PISK Al Akt 7K -5 PLT i+ i A 6. R 2
% Logistic [ 154 58 43 87 i € SS 8% I & TP 4k
ST F ISR H MedCale #0#F (v 11.4) 24l
Z X # T AEHEHE (receiver operating characteristic,
ROC) Mk, 15 #h 4 7 M (area under curve,
AUC). 95% B =X 8 (confidence interval, CI) .
BMTE . R FER MBI, IS o
Logistic [ 5 %5 75 I P 55¢ & 6 0 245 1 38 47 #0065 31
B, IR BIPEAE AR AR logit (P) AR 3R 37 11 I A% 4t 43
FrEk& il sie. R R 4. 1 0 5 F rmda 5
A3 LA e AU 1B Ry B AR A, A A2 25 38 G AL B
2 P S £, 23 A L R PISKOAHT Akt 7K SF- $51 0
SSB#H I K TP Ml R34t . WA P<<0.05 8 Z57HA
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2.1 SSEHPLTH KRS 4ABEIN 19814 SS H
FHHPLTHH N (118. 95415, 64) X 10° L ", Hr
514 PLT H%<C100xX10° L', 44 A SS-TP#4,
M 25.8% ; HAA 147 BB HE M A SS-NTP A,
e 74.2%,

2.2 241%E f#E P PISKAAktAKFE 1986 SSHEEH
I 3% A PI3K Al Akt 7K P 43 3 S (7.77£2.19) &
(8.6342.31) pgL. '. 5SS-NTP4 L&, SS-TP4l
O T b PISK Al Akt K F B B AR (P<
0.001), W1,

F1 2418 H M+ PI3SK M Akt KF
Tab.1 Levels of PI3K and Akt in serum of patients in two

groups [x%s, pp/(pg-L Y]
Group n PI3K Akt
SS-NTP 147 8.30+1.98 9.19£2.12
SS-TP 51 6.23+2.01 7.03£2.08

t 6.408 6.300

P <20.001 <20.001

2.3 SS &% b P PI3KA Akt KF 5 PLT 3%
FaE M SSHEF M PISK K (r=0.416, P<<
0.001) F1 Akt /K3 (r=0.425, P<<0.001) 5PLT
TR IEAHC KRR, WK1 2,
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Level of PI3K/[pp/(pg-L™1)]

Bl SS/EEPIBKAYSE PLT AR
Fig. 1  Correlation between PI3K level and PLT

count in SS patients

2.4 2FBHWGGATF 2AHBEMEN . FEB
BMI., #fE. KUBWEEL . BT BT BARM
Ko Zho KT BT WK, HIBHE .
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o2& W2 20264E 3 H
200
T/\ e ol: )
l_] 150 | ° .'o e @ c'.. °
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Fig. 2 Correlation between Akt level and PLT count

in SS patients

LI A . PR AR . CD4T/CD8T Ttk
YA . NK 40 A 53 % . #MA C3. #MA C4. IgM.,
IgA. IgG. ANA (+). PUSSAPK (+). $iL
SSBHiiR (+) MRFHA (+) 2R TG
RN (P>0.05), 5 SS-NTP 4 %, SS-TP
HEBFEMEDE M RE R8I E (P<0.05),
IR A0 B T BRI 20 A B K B R B R (P<
0.05), WL#%2,

2.5 SSEEFATPHBwEAX KSSEHEZE
IR TPAE R AR &, LA EL S5 PR . ik 4n i it
. I 2T & 1 KCOF A E T PISK K Akt K 1R
H A8 890 A £ ] & Logistic [FNH 3 #F . H 28 & I E
UL 3. S5 WR . W A0 BB ARG . a2
B 1 K SF- B AR I 3 b PISK e Akt 7K P FEAK 5 4
SS B H I & TP M fa s & (P<<0.001) .
AR ERG, W g R SS B FH I & TP X
MR (P>0.05). W4,

2.6 #F ¥ PIBKA Akt KRF3SSEHHF L TPH
A A4E ROC I/ Hr 4 R o . IiE H PISK
JKOE T SS B F I & TP B AUC K 0. 770, IfiL
H Akt KW SS BE I & TP AUC i R
0.763, —FWt4 WSS B F I & TP B AUC{H
9 0.853, WK A WM A AL AR R T A R
M CEE A B - a7 PISK K. Z2=2.779,
P=0.006; K& WM -1 7% Akt K F . Z=2.907,
P=0.004), WFES5FE 3.

2.7 PI3K A= Akt FAM SS & & H# X TP M1 th 2 K
Wk LI RE RO A AR, LA KU SE (O,
1) ABEAs bR, Sdldeskiig, 458 BR: FEBE
J90.10~0. 82 1}, L& o PI3K Al Akt 7K ~F- B & 13
M SS B FH I K TP KK /Y 0 38 K F i
PI3K 5% Akt 7KF-4% F BAAPEAG il R . LR 4,
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Tab.2 Baseline characteristics of patients in two groups

Characteristic SS-NTP (n=147) SS-TP (n=51) /e P
Gender [7(%)] 0.006 0.939
Male 13(8.84) 5(9.80)
Female 134(91.16) 46(90.20)
Age (rts, year) 48.89+4.07 49.26+4.14 0.557 0.578
BMI (x=£s, kg'm ™) 23.12+2.44 22.86+2.38 0.660 0.510
Duration of disease (x=s, month) 40.314+10.02 38.954+9.69 0.842 0.401
Family history of rheumatic diseases [2( % )] 22(14.97) 8(15.69) 0.015 0.902
SS activity index (x=+s) 9.44+1.95 10.06+2.01 1.941 0.054
Clinical manifestations [n( % )]
Dry eyes 60(40.82) 21(41.18) 0.002 0.964
Dry mouth 90(61.22) 33(64.71) 0.195 0.659
Parotid gland enlargement 92(62.59) 31(60.78) 0.052 0.819
Fatigue 48(32.65) 17(33.33) 0.008 0.929
Arthralgia 79(53.74) 25(49.02) 0.339 0.561
“Rampant” caries 21(14.29) 8(15.69) 0.059 0.807
Raynaud’s phenomenon 12(8.16) 5(9.80) 0.005 0.944
Peripheral neuropathy 28(19.05) 10(19.61) 0.008 0.930
Dysphagia 12(8.16) 4(7.84) 0.051 0.821
Lymphadenopathy 14(9.52) 12(23.53) 6.511 0.011
Blood routine indicators (z4=s)
White blood cell count (X 10° L") 4.0740.41 3.97+0.36 1.547 0.124
Neutrophil count ( X 10" L") 2.5040.46 2.45+0.42 0.684 0.495
Lymphocyte count ( X 10° L") 1.40-0.32 1.1240.29 5511 <0.001
Hemoglobin (g-L ") 128.81422.04 109.65+24.49 5.196 <20.001
Immune-related indicator
Complement C3 (z+s, gL " 0.8640.07 0.844-0.06 1.821 0.070
Complement C4 (z+s, gL Y 0.2240.04 0.2140.03 1.632 0.104
IgM (z+s, g-L 1) 1.17+0.23 1.20+0.25 0.785 0.434
IgA (s, g-L 1) 2.61£0.79 2.78+0.81 1.316 0.190
IgG (z+s, g-L ) 13.97-+3.92 14.28+3.86 0.489 0.626
CD4"/CD8" T lymphocyte ratio (x=s) 1.7140.38 1.6240.35 1.486 0.139
Percentage of NK cell (x5, %) 11.2042.51 10.59+2.35 1.520 0.130
ANA (+) [2(20)] 125(85.03) 41(80.39) 0.602 0.438
Anti-SSA (+) [n( %) ] 80(54.42) 27(52.94) 0.033 0.855
Anti-SSB (+) [2(%)] 30(20.41) 11(21.57) 0.031 0.860
RF (+) [2(%)] 33(22.45) 10(19.61) 0.180 0.672
304t it T WA R DATAE i A A

SSH-%& TP Al fE 54 PLT ik Mg &Y
TS E MR A SCHE . SS U T bk I 48 Ffa 7% £k
Ji TR 2 A A B R, AR I N £ 2 4 A o
Ak, MR TP, ARSI R E/R: SSEE TP
KRN 25,70, AR GIME " B AR,

B, BT EORE " MGEITEER, BikEAR
4 F 8 K, MY g R IEREM . HAjx T
SS i k= FUAR IR IT T 5, Felgg SS IR TP #
WIT O BT . Bk, € SSIF & TP YA X br
YT HERTPAL BRI PR B IR 1 G R 2 —

ol S S T SR B 7 S W ] DR NP |
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Tab. 3 Assignments of variables for SS patients complicated

with TP

Variable Type Assignment

Dependent variable

SERIER G A F AN IR, IR bR
W IR B 0 A B i R T O A A & Rl P B
TP ™5 J5 & 0 A o M PR BT T 05 R A A 9
S MR . AN, I R PISK K5 PLT B
Z ] AL B K 22 2 TE R AR HOAE . PISKAE A

Incidence of TP Dichotomous variable ~ No=0, Yes=1 PISK/AKkt *ﬁ‘?ﬁ B Ly F oz — 7;%5 PLT 1
Independent variables WO BRI S R L PI3K 2 B i
Lymphadenopathy Dichotomous variable  No=0, Yes=1

Lymphocyte count Continuous variable Specific value

Hemoglobin level Continuous variable Specific value

YRR T PISK K& A A8 fb it , PLT Al GE 4
WD RIINBE R, D, FEWFIE PLT AH C 505 B,
N FE 4375 JE PISK K HAF 538 [ 09 4 ML) o

PI3K level Continuous variable Specific value
Akt level Continuous variable Specific value Akt 72 PI3K/Akt {Jﬁ‘ =2 'f"Jz: IR OB A s

il A W e SS W & KRR R G EEE T, Hoh
PI3K/AKt {5 5 i % A2 I 4% 40 L 1w 19 28 B3 % o
PI3K J& Al g 4t ol 3 B 7 R A B 7 55 40 i 5% 1
Z ARSI — IR T, S S A, ik
SRR BF5 Y BoR . B AR A By vl
1T E PISK ik, B0 400 A me, gk miia Y7 TP,
XU A5 WRoE R . 20T BT T SS A AL/
BRI E PISK KF, B R MO, HazAEH 5 i
HPBKAKFPFRIEMEXLR., AMREGERER: 5
SS-NTP £ %, SS-TP 4 i # I % + PI3K /K F
B B, i b PISK K5 PLT 340 2 iEA4H
KX F, BRI T PISK K ERRAR AT g 5 9F & TP
HRo SR, LIRSS Sk EM S T LR A B

AL 3E I BERR AL — R A RN A (AN RN 5 SR A
TAF), HEMmEE M 2 IR TE g . R Yk
WFSE 7R . S PISK/ Akt {7 538 il 5 2 SS A7
KB BRAR S T BE, SR A0~ R0 . o
W PLT o Akt 8 I 7E W #2 f S5 000 G 3 il
X SZ R PLT 25 11 32 4 VI 55 ik & 19 M5 5 1% 53k
EHECEERN, FRBEREASMERESG RN
1k . WO Y OB M PLT AR 4. SR e HEm
I8 o Akt KEAR L AT BE S SS I & TP Y kA %
B, ARFREE R B 5SS-NTP4LH#, SS-TP4
A MG T ARCKCOEBEAR, B SS 8 LI 1 Akt
KFEH5PLTIHHER EMAHXE KR, $#&/8 SSIFA TP
5 e Akt KRR 25 U1 OCHK . H = SEAL | AT
At 4E . OPI3K A ZE4E Akt E 40 I, Jffii

RKEBRK, ZH5HEETESFES. 28
N PISK/ Akt i (9 3806 mT 42 2E B A% 240 i A 28 A

PLT Azl s M2 R [ 40 Jifd 3 i 1= 94 PISK/ Akt i

TWEL3| T8 PISK X PLT JT- A A 3 VEH n9 45
WHA— . 25 TR RFEAKE AR A
REMESSHEE, HEA S REEREW, EERFN

R4 SSHEIFRTPREMHER
Tab.4 Influencing factors of SS patients complicated with TP

Variable A SE Wald ¥ P OR 95%Cl
Lymphadenopathy 1.037 0.699 2.200 0.138 2.820 0.717—11.099
Lymphocyte count —3.938 0.867 20.609 <20.001 0.019 0.004—0.107
Hemoglobin level —0.479 0.120 16.082 <20.001 0.619 0.490—0.783
PI3K level —0.519 0.125 17.195 <20.001 0.595 0.466—0.761
Akt level —0.618 0.141 19.101 <20.001 0.539 0.408—0.711
R5 M F PIBKA AktKFEXF SS B & H K TP BB HHE

Tab. 5 Predictive values of serum PISK and Akt levels in SS patients complicated with TP
Variable AUC 95%CI 4 P Cut-off [0,/(pg*L. )] Youden index Sensitivity (y/%) Specificity (/%)
PI3K 0.770  0.705—0.827 7.129 <20.001 <6.83 0.468 70.59 76.19
Akt 0.763  0.698—0.821 6.813 <20.001 <8.52 0.449 82.35 62.59
Combined 0.853  0.796—0.899 12.195 <20.001 0.573 80.39 76.87
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