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R NpSSHAESE . HERAMpSSIMEAER. A, THEBREIHBEN DS, BRAEREER
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Abstract

Objective: To observe the correlation between serum interleukin-6 (IL-6) and anxiety and depres-
sion in patients with Primary Sjogren’s Syndrome (pSS), and explore its predictive value in pSS
combined with anxiety and depression. Methods: Ninety patients with pSS hospitalized in the
Second Affiliated Hospital of Xinjiang Medical University from January 2023 to December 2023
were selected and divided into pSS group with anxiety and depression and pSS group without an-
xiety and depression according to Zong's self-rating Depression Scale (SDS) and Zong’s Self-rating
Anxiety Scale (SAS). A questionnaire survey was conducted and demographic, clinical and labora-
tory data, EULAR Sjogren’s Syndrome Patient Reporting Index (ESSPRI) and EULAR Sjogren’s Syn-
drome Disease Activity Index (ESSDAI) were collected to evaluate the anxiety, depression and
condition of the patients. In addition, 45 healthy persons in our hospital were selected at a ratio of
1:1:1, to analyze the correlation between serum IL-6 and anxiety and depression in pSS patients.
Result: The serum IL-6 level of pSS with anxiety and depression group was significantly higher
than that of pSS without anxiety and depression group and healthy group, and pSS with anxiety
and depression group was significantly higher than that of pSS without anxiety and depression
group. In the positive distribution of anti-SSA antibody, the positive rate of anti-SSA antibody in
pSS group with anxiety and depression was higher than that in pSS group without anxiety and de-
pression, and the proportion of patients with anti-SSA antibody titer (3+) was higher (P < 0.05).
ESSPRI, ESSDAI and IgG in pSS with anxiety and depression group were significantly higher than
those in pSS without anxiety and depression group (all P < 0.05). The serum sedimentation rate of
pSS group with anxiety and depression was significantly higher than that of pSS group without an-
xiety and depression and healthy people. The duration of pSS with anxiety and depression was
shorter than pSS without anxiety and depression. Compared with the healthy group, the propor-
tion of pSS patients in the 2 groups was more in females and less in males (P < 0.05). Pearson cor-
relation analysis showed that serum IL-6 in pSS group with anxiety and depression was positively
correlated with ESSPRI, ESSDAI, SAS and SDS. Multivariate logistic regression analysis showed that
IL-6, ESSDAI and ESSPRI were independent risk factors for pSS combined with anxiety and depres-
sion. ROC curve analysis showed that both IL-6 and ESSDAI had high predictive value for pSS com-
bined with anxiety and depression (P < 0.001), and the combined value was higher (P < 0.001).
Conclusion: Serum IL-6 level is closely related to anxiety and depression in pSS patients, and can
be used as a potential biomarker of pSS patients with anxiety and depression, providing an im-
portant basis for early diagnosis and treatment.
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1. 5|15

R T8 4% AL (Primary Sjogren’s Syndrome, pSS) A& & & LK 245 NKI H & fu s M 45 47 H 400,
WHENBELRFN 0.33%~0.77% [1] [2]. pSS KA 322 DL A SRR IE A0 7 i BRAA A HRFAE, Il ARREAR
RNETF IR BRRMOC, B ESE, BRI TRIET . WA, MR EME RRFIERE RG . 24
B3] FEIE. AL RZ pSS B WA IKFRIGRIN 1] [4] [5] [6], AHXKHFFLKINL 33%~37%[1) pSS
B AAERERE . HWAT[4]. HAT pSS KAFEIE. FARHIHLE] AN BAH, (FARYE See 40 M 5 4%, Thi,
Th2 f %% RE KA, SFEEAMA R AL-6)55 2 KA E T RIA[7], S8 IL-6 Al 520 T 4 1)
RE, JET 5 S I G IR T B AR S R G, AN L2 5 M K T RE AN A 20368 5 1) 7= 2R 15 3 AR R A, HL
FoTt v 5 G 25 9 S IE M98 {HJ2 TL-6 7E pSS FRAERE . AR HIAHSCHT 7 BEA H0E, MR ST i
IL-6 7£ pSS FEAEJEHMAR H % h (K EAS AL, W82 pSS B IL-6 /KT 5EE . HALTE (AR, 4583
fli FLAE pSS AR FEHAR P (1l PR A E

2. AREH®
2.1. IERSER

JEHY 2023 4 1 H~2023 4F 12 HAEH SRR RR 28 I B EE BB (1) 90 4] pSS &4, 4l SAS.SDS
PEArorEH, 4 SAS > 40 Fi(ER) SDS > 40 (1) 45 5 & E A pSS FHAEIEHNARZ, SAS. SDS #j<40 1] 45 i i
9 pSS LA BN . IINFRIE: @ 754 18~80 % @ 2016 Ji K kT 1AM H 70 bR HE9]; B
B XA TR, RSB HE R HbaE: © B o0 B R AT @ &
T O it FH B D RE ™ B S 8 AN G SR PR . PRI . KT RS ® &I Al R S M ;. @
152 JE A IR PUIAL . BuEIE 2 © &R R R TR A AR 1) B . WUER I N — R
Bl FEREIIARER . pSS BERIG VLR SLin A S KPS TR, J34% 10101 LLlik iy 45 13k
B fi B N ot e NZH, (e NALFERR B Sy S e e« SR gy TR s o0 B BORS P08 S5 900 o

VBRI b pSS A N2 R SER AR AR TR, DLAAERE ] pSS B E i il PP Al e 4%
EULAR T4 AME 38 # 5 48 BU(ESSPRI). EULAR 845 A 1E I G 218 $(ESSDAT), M.+ ESSPRI >
5 RBFAAEP R MR, ESSDAIL > 5 5& AT ERRIEANE, HMEREBUES R, TR Zm
TESNEEAREE[10] [11][12], EMpI5HEE.

2.2. BAEEE

2.2.1. FEEIERK FIRAE

K F 52 IRPIAR H iF 5% (Zung  self-rating depression scale, SDS). 52 KAEFE H P £ (Zung self-rating
anxiety scale, SAS), BFH MY B HHHLTER, 1557 > 40 & SO FEEMEOIMARAS[13] [14], HAA
pSS FEFERE . HIAR, KZAIN pSS AFEFEFEANARLH A fd FR N4 .

2.2.2. IEPREFAEITA
O EE A . R, %, JiFE. ESSPRI. ESSDAI 25— 7k, Y H IL-6. IgG. C4. CRP.
ESR &It K48 PR o

23. Gt FEAE

MH SPSS 26.0 #AFGtit i, wEEEMEHEIRMIES 2 mtEA, HIE £ FRfEZE(x +5)8M
(Pas, Pos) ik s 7€ 11 BRI DAMFIEOAN & 40 LA IR s 22270 5 R 40 1] B A 4E 2800k 3 (Mann-Whitney U £
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B, 43R0 B A I) EE LS e 5 22 0 M ek Fisher AV R, ESAR B =41 1A) LA E FAE S H
36 (Kruskal-Wallis £56), 798728 & = 20 0] LU ARG L #5077 2 73 W el Fisher BUIRER L, H/E 0K H
bonferroni 5% ; AHICHES TR Pearson fler; falkr K E FH 2 K2 Logistic B4 #r; TN E R
Fi ROC Bk #r. LLP<0.05 NESE G L.

3. &R

3.1. 3 (A1 IL-6 7K FHE

3 AIf7E IL-6 KT LLAL, pSS tEEE. MIIH BE ST pSS AEFEIE . AR AE R AN, pSS £
e TARALE E =T pSS MR, AR, WL 1.

Table 1. Comparison of general data among groups

1. SEEE—RFEIEER

3 MR IL-6 KIGRZE R L
fabr pSS LA BT (n = 45)  pSS ANEEIEMM(n=45)  fEEAN40=45) ZH/)/1H P

WFE(H) 16.0 (6.0, 48.0) 36.0 (12.0, 60.0)" / 2.126 0.034

ESSPIR 5.0 (4.0, 6.0) 3.0 (2.0,3.0)" / -6.125  <0.001

ESSDAI 6.0 (4.0, 7.0) 2.0(1.0,3.0)° / -7.119  <0.001

P1 SSA / 21.957  <0.001

- 12.2) 17 (37.8) /
+ 6 (13.3) 9 (20.0) /
++ 6 (13.3) 5(11.1) /
+H+ 32 (71.1) 14 (31.1) /
Pt SSB / 2.954 0.385"
- 26 (57.8) 29 (64.4) /
+ 5(11.1) 8(17.8) /
++ 1(2.2) 0(0) /
+++ 13 (28.9) 8(17.8) /
51 22.804  <0.001
gy 42 (93.3) 42 (93.3) 27 (60.0)"
B 3(6.7) 3(6.7) 18 (40.0)"

FRN(D) 57.00 (49.00, 63.00) 58.00 (52.00, 65.00) 57.00 (51.00, 62.00) 0.423 0.809
SAS 41.00 (36.00, 45.00) 32.00 (25.00, 34.00)" 32.00 (27.00,35.00)°  39.607  <0.001
SDS 41.00 (35.00, 42.00) 29.00 (22.00, 35.00)" 28.00 (24.00,34.00)° 51475  <0.001

IL-6 (ng/L) 15.68 (5.55, 28.92) 3.65 (1.98, 8.69)" 1.50 (1.05,2.34) 72323 <0.001

IgG (g/L) 16.80 (12.10, 20.50) 13.30 (10.20, 17.20)" 8.50(7.70,10.00)"  53.071  <0.001
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gk
C4 (g/L) 0.20 (0.16, 0.30) 0.24 (0.18, 0.33) 0.30 (0.21, 0.42)" 12951 0.002
CRP (mg/L) 5.00 (4.30, 8.30) 5.00 (0.94, 7.10) 5.00 (4.30, 5.20) 3292 0.193
ESR (ml/h) 67.00 (30.00, 95.00) 20.00 (10.00, 40.00)" 15.00 (10.00,25.00)  47.994  <0.001

"5 pSS A EEAIATALAILL, P <0.05; "5 pSS A EIMATAIAAEL, P <0.05. "Fisher B IR %,

3.2. 3 AIERZEREEL 3

TEPT SSA HUARFHME N4 b, pSS fEAEEE . MARLLPT SSA HUIAFH 25 pSS LA RS BT &,
P SSA P B3I B3 7 L &=i(P 35<0.05); pSS FEAERE . HARLLI) ESSPRI. ESSDAIL IgG % pSS
AR AR E T (P 19<0.05); pSS FEAERE . HIHRLALAY MK T B3 & T pSS AL, 404
FUMERENAL: pSS FEEEIE. FMARZLAVRFELL pSS AFEEERE . AR A ; 2 41 pSS BEBUER A%
PG Z, B (P $<0.05). WK 1.

3.3. XM
Pearson At/ M4k 7R, I IL-6 5 ESSDAI. SAS. SDS £ IEM (P <0.05), W# 2.

Table 2. Correlation between serum IL-6 and ESSDAI, SAS and SDS
2 2. 3% IL-6 5 ESSDAI, SAS. SDS BytEX 1

ESSDIA SAS SDS ESSPRI
25
r P r P r P r P
IL-6 0.315 0.002 0.363 <0.001 0.267 0.011 0.356 0.001
ESSDAI - - 0.452 <0.001 0.503 <0.001 0.552 <0.001
SAS - - - - 0.347 0.001 0.387 <0.001
SDS - - - - - - 0.411 <0.001

3.4. ®0W pSS &HERE. MFHER

¥ pSS G FFAEIE . M N R, KRR THE B IR N AR, ZooEES T
f7R, IL-6. ESSDAI. ESSPRI j2 pSS & IfFEI& . AR ML fE [ R &R (P < 0.05), W% 3.

Table 3. Logistic regression analysis

3% 3. Logistic BlYA5 4

A H B SE Wald P OR 95%CI
ESSDAI 1.167 0.383 9.283 0.002 3211 1.516~6.800
ESSPRI 0.886 0.382 5.376 0.020 2.426 1.147~5.131

IL-6 0.157 0.078 4.033 0.045 1.170 1.004~1.363

3.5. IL-6 Xt pSS SRR, HIFPRTR M E 24

ROC HZe 53 #T iR, 1L-6. ESSDAI X} pSS A HBeA £ FEHIAR 4 A # s TN E(P < 0.001), 3Bk
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AN E T = (P < 0.001). W% 4 K& 1.

Table 4. Analysis of the predictive value of serum IL-6 and ESSDAI in pSS combined with anxiety and depression
4. M7 IL-6 F1 ESSDAI X pSS &FH &R {IFBHIFUN M A7

Sk W E AUC P 95%CI BURE % R E %
ESSDAI 3.500 0.932 <0.001 0.883-0.981 80.00 88.89
IL-6 5.365 0.803 <0.001 0.713-0.892 91.11 53.33
A - 0.967 <0.001 0.935-0.999 95.56 88.89
100 -
80 pd
e
(=]
@ 60-
B
m  40-
. — CHBA
204 7 — IL-6
’ —— ESSDAI
0 1 1 1 1 1

0 20 40 60 80 100
100 - ¥R (%)

Figure 1. ROC curve of the predictive value of IL-6 and ESSDAI on pSS combined with anxiety and depression
1.IL-6\ ESSDAI ¥f pSS &H &, AT ER ROC #hLk

4. g

pSS i B AR SIVEIG A AR KR H S huiA, LR A SRR A SR, P REIAR S L 2 A
TR EER, ST, B 40MAH EARHE, AN WAREFERAEAE RAE RS, B S BURMAIR,
MR AT R 957 RIS, HWRRK., IWRRINE IR ZFE15], Iha B E AR meE
TR, SR A AR EEHIAR S5 7 I 26 1 e B L DIRE R AL, T H A RGO & SR B 1 2
IRSIRZIARAL, Wb R IE R . (RItk, Xt pSS B A pE . AR b BRI, B FyhyT, LA,
A A A R

B, BRI HTIERIGR B R, 45588 pSS BE BB N M &otE HEE 2, Bk 5w,
JAFETE pSS FEAERE . IR EL pSS AFEAEEE . HIARZH AT 7E4T SSA PURFHIE M i b, pSS FEEERE.
IES LB SSA PULIRRAPER J 1gG KP4 pSS LA IIERAE R, U SSA Pkl B (+H B Sk
B PEAEPIAL pSS M ESSPRIL ESSDAIL ¥4, KL pSS 4RI, #IHE4LA) ESSPRI. ESSDAI ¥4y
Bim T AREHMAEE, JARLH, RO pSS A, AL EE BHEZN BT &, EVUERE R, Wit
Ji B itk

IL-6 & —Fi e TR 7, 2S5 0T RAERMNAHLUE G EAF TR, 1L-6 7l #k
HRREN TR B S PUA I = A R0 G 40 M (0 7 W T AA 0%, 7E pSS AL R AR,
[Fl 1L-6 125 TR, MHRKIAIFE[16]. BFFRKEIL, pSS /MR IL-6 HFE K ik B2 m TR 4L17],
FEAR B AR BRI AN Rt 18 77 T2 o B AR A o I PR 7 B K IR pSS B3 IL-6 /KFim TN, HIREE
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SRR IR I OC, pSS BFH P HA MR A AR B 2 5ok i # 28 R AU I R R
WA X R I H o B B T 0 TL-6 KT [18]. AWFF LS LW pSS fEARE . HIARALAIAS fE A= RE
HIABZELIY TL-6 AP B N R THE, FF HAE pSS MEAEIE. AT my . BT IEIR TRV 4T, pSS FE4E
F&. HMARZLI) ESSPRI. ESSDAIL. # pSS AEEERE. MALALE E T+ pSS fEAERE. HENLLM Itk
LE ST pSS AEEERE . HASAE R AL: pSS FEAELE . MR RHARLE pSS ANEEEE . HIAEALERL: .
B — AT Pearson AHGMESHT 27N, pSS FEEEEE . AR 3 I IL-6 5 ESSPRI. ESSDAI. SAS. SDS
PR R IEA G, $RoR I IL-6 KPAMY Y pSS HIBE 2 B A O, 11 HA5 pSS B AR fIAR IEAH K.
IL-6 fEA—FE R F T, XF pSS FERMEA KRG LIPS A A — 2 FIIGRE X[19]. 4k, 7E pSS &
AR AR DAV S A R I IL-6 KPR, R . A TR, 15 A (A Th R SO BRAE E VR 4 kK
fiK[20]. A BN TR, 1L-6 &S BE KOG TREZ MAFERAR D, DL RSG50 5 A 7o 25 AR L
k25 B TL-6 7F pSS & A8 AR 58 i 3, ATl — o[l A &R B IL-6. ESSPRI. ESSDAI
Y52 pSS fiaE R A ML EEIAR ML ARG R 2K . BRIk, FRATTHEMN 1L-6 J& pSS FLAB AR AR AT fa i K
KL
R 2 ISR, pSS R4 KRG DEIN R EA —E MK R, B A R HIAL SRS MRS 2
A%, FHOK Meta 73 TR BH pSS AR FRIHIAR A1 AR FECIRAS A2 2 L A e v R 2 B vy HLSE A . H BT T E S IL-6
S 40 M ER] - 1E B S PR R ARRE R e b B B E A, RATABE St R I IL-6 72 pSS & FFFELE
PIER ML fE R R 3R . Rk, @it —25 ROC 34 R, TL-6 T pSS & IFFERE . HIARY AUC A
0.803, HBUKFE 91.11%, Frtk 53.33%, IR IL-6 (IS5 T pSS BFH A I ERMALKI K ERRE, FEaT
AE RO ITAS 0% 12 R AN UG 1 — A E AR bR. 24 ESSDAI Al IL-6 - FH B A IIRT pSS & I FERE . AR
AUC 4 0.967, UK 95.56%, Fi1k 88.89%, ESSDAI &7 IL-6 BA& ¥ A B TRl pSS & & 4
FE L AR R A R R AN -

BRI, I3 IL-6 /KPR LAMES pSS B & I LRIV IS EAE bR £, AR, FiayrigftsE
BURE o B 2PUESE T IL-6 fETREEEGAEG AR JARARALEI R 1E T, BURT ) pSS $& LA 7 Hi i
Mo HETRE. ASER, AFREGREARE/N. BP0 REREE, £RIFRPREEAR, A
BE— 3D VPG A EE AR AP 2 M R 2R, DA NG pSS AR O3 HE AR VR T .
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