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Observation of clinical features and high-resolution computed tomography characteristics in patients with
primary Sjogren's syndrome complicated with interstitial lung disease
DONG Huan, ZHANG Yu, WANG Jian-mei, WANG Fan, SHEN Li-ying, GOU Wei’
(Departmento [ Rheumatology and Immunology, Hebei Petro China Central Hospital, Langfang 065000, China)

[Abstract] Objective To investigate the clinical features and high-resolution computed tomography (HRCT)
characteristics of patients with primary Sjégren’s syndrome (pSS) complicated with interstitial lung disease (ILD).
Methods A total of 50 patients with pSS complicated with ILD treated in Hebei Petro China Central hospital from
April 2021 to December 2024 were selected as the observation group, and 80 patients with pSS but without ILD were
selected as the control group. The clinical general data and laboratory indicators of the two groups were compared , and
the HRCT characteristics of the observation group were analyzed. Results The age and disease duration of the
observation group and the control group were [ (58.26+11.06) years vs. (49.40412.25) years] and [ (7.224+1.5 )
years vs. (6.03+1.60) years] respectively, showing significant differences (P=0.02). The proportions of patients
with European League Against Rheumatism Sjogren's syndrome disease activity index (ESSDAI) score was =5

points, cough and sputum, and exertional dyspnea in the observation group were 82.00%, 76.00%, and 58.00%,
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respectively, which were significantly higher than those in the control group (P=0.001, <0.001, and <0.001). The
positive rate of anti-Sjogren’s syndrome A (anti-SSA) antibody and the proportion of immunoglobulin G >>16 g/L in
the observation group were 86.00% and 58.00%, respectively, which were significantly higher than those in the
control group (P=0.002 and 0.009). There was no significant difference in the proportion of positive anti-nuclear
antibodies (CANA), positive anti Sjogren’s syndrome B antibody, rheumatoid factor >20 IU/L, immunoglobulin A >
4.0 g/1., immunoglobulin M >2.3 g/L., complement 3 <60.79 g/L., and complement 4 <0.1 g/L. between the
observation group and the control group (P>>0.05). The HRCT imaging characteristics in the observation group
mainly included peripheral reticular opacities, ground-glass opacities, and thickening of interlobular septa, and logistic
regression analysis showed that age, ESSDAI score, cough and sputum, exertional dyspnea, and ANA were the
influencing factors for the occurrence of ILD in patients with pSS (P<<0.05). The area under the receiver operating
characteristic curve for predicting ILD was 0.942 (95%CI: 0.901—0.983) , with a sensitivity and a specificity of
91.70% and 86.80% respectively. Conclusion

exertional dyspnea, and elevated anti-SSA antibodies are closely associated with an increased risk of ILD in patients

Increased age, elevated ESSDAI scores, cough and sputum,

with pSS. The HRCT characteristics predominantly consist of peripheral reticular opacities, ground-glass opacities,

and interlobular septal thickening.
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Figure 1 HRCT images of several typical cases
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Table 1 Comparison of clinical general data between the observation group and the control group

-~ - P (B, %6) 4 it T PSS iR ESSDAII4y =54} % A

h o 1ok (T£s,%) (T£s) (T, 4 (%, %) (%, %)
Uk =S4k 50 4(8.00) 46(92.00) 58.26411.06 22.10+1.91 7.22+1.54 41(82.00) 6(12.00)
X R AL 80 1(1.25) 79(98.75) 49.40+12.25 22.05+1.43 6.03£1.60 36(45.00) 9(11.25)

Y2/ tE — 4.162 0.170 4.185 17.444 0.017

Py 0.072 <20.001 0.865 <20.001 <20.001 0.896
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X HE 2 80 12(15.00) 10(12.50) 10(12.50) 6(7.50) 65(81.25) 7(8.75) 9(11.25)

/Ll 0.205 53.272 30.333 — 2.849 0.883 0.216

P{H 0.651 <20.001 <20.001 0.748 0.091 0.348 0.624
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Table 2 Comparison of laboratory indicators between the observation group and the control group

15 % ANA PR U SSABURBAE T SSB LM A RF>20U/L IgA>4.0 g/L IgG>16 g/L
(%, %) (%, %) (%, %) (%, %) (%, %) (%, %)
JUE S| 50 50€100.00) 43(86.00) 34(68.00) 21(42.00) 20(40.00) 29(58.00)
Xt I8 41 80 79(98.75) 49(61.25) 53(66.25) 37(46.25) 31(38.75) 22(27.50)
Y/ tfE 0.000 9.111 0.043 0.225 0.020 12.006
P 1.000 0.003 0.837 0.635 0.887 0.001
a1 . IgM >’2.3 g/L c3<o’.79 g/L C4<0.1g/L CRP ESR PCT
(%, %) (%, %) (%, %) (F+s,mg/L) (F+s,mm/1 h (F+s,mg/L)
PUE S 50 21(42.00) 14(28.00) 13(26.00) 22.2049.29 55.54420.10 0.104-0.03
it B2 80 31(38.75) 25(31.25) 22(27.50) 13.34+4.45 43.36+15.56 0.094-0.03
1/l 0.135 0.155 0.035 7.305 3.874 1.849
P{E 0.713 0.694 0.851 <0.001 <0.001 0.067
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Table 3 Distribution of HRCT characteristics

in the observation group
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Table 5 Logistic regression analysis of influencing factors of pSS—-ILD
K% EVEES} P 1 15 Wald y*{i Pii OR i 95%CI

AEI 0.678 0.178 14.508 <0.001 1.970 1.390~2.792

ESSDATT4) 1.102 0.299 13.584 <0.001 3.010 1.675~5.409

WK 1% 9% 0.665 0.166 16.048 <0.001 1.944 1.404~2.692

1% B Ji Wi 0.901 0.203 19.700 <0.001 2.462 1.654~3.665

Hi SSA Fifk 1.044 0.301 12.030 <0.001 2.841 1.575~5.124

IgG 0.456 0.665 0.470 0.601 1.578 0.429~5.809

CRP 0.334 0.565 0.349 0.687 1.397 0.461~4.227

ESR 0.293 0.334 0.770 0.556 1.340 0.697~2.580

B K —2.454 0.872 7.920 0.321 — —
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Logit (P) =0.678X 4 ##+1. 102X ESSDAT ¥ 53

4 Logistic [l )4 77 &
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Figure 2 ROC curve for predicting interstitial lung
disease
3 i i

pSS J& — Rl LU AL AN 3 W AR R 32 0 1 B g
PR, MEMRIERM Y O MR, I AR A Rk
TR AE R AN R, A AT R Rl A L Al A A
PR RS W ILD & pSS Y H WLIE R AE, R
FHEERTMEERE, KFRER G IHIER
F G REFAE . HRCT 451 .

A3 MG R 96 RE s, W R AL AR IS I 8 v T
MRAL; AR ESSDALVTE /=54 . WM | 1
Bl 5 Wi R EE ) R R TR IR A . BE AR I RO,
BILAA $22 fik it 1] 03 2F 4 Ak ) Bk 8 22, WL A4 4 922
THF R, BEESFBILDM AL T
VS A R T U N N R T 200 G A o 9L
JR A O B R R ik IR, 1R O AT O R il
ML EW, RF LD ERERRE Hik, T+
AR IR, W B MO pSS A G IF ILD Ay AJ
AEdE 1 ULER 4L H ESSDATIF 2 i/, $%
WA R, WA AR, R pSSEHIEsNE
ILD W & 2, X5 DU Scik ™07 HiE AT
R 55 2 1% W % % R IR 0 5 R I P IR AR 43 W
W ECRE I TR G YR AT TG B
B R AR TR, i B TR A, AR
Az B BRI, TR SRR . X 3k
T BN e G &R R T WA SRR
pSS M I & ILD B 23 1 30 BH 2€ P 3 < Yy BE R 49
S NN T R W o I N < O A s A LA 3
fig o RAEXTIR YL R pSS B H KA IFILD, H
U5 T 5 B th BURZ W% 8 (12.96%) A& 35
Ml (9.26%) fEAR, MR pSS XTI R G A

THERW, HAenl GRS TR A B
AP, R R RIE RN R R
T8 48 RE A5 Il OR &R, HE IS & kL R DL
15 B Je 04 Wity 36 W PR 2 B

WL BT SSA HUIK FHYEFI 1gG > 16 g/L il ]
W TR, ARBRIE A WK, P SSA Bk
P 5 I & M T R 25 A E R 3 R AR TLD KUK 34 i A
Ko XEHHMR P AEEESR, TREE TR
FMRIARTE . — 7, B SSAFUR BT X 9 HT R Ro-
52 T [5G G 5 I 225 F0 A0 M R 1 9 4 o 4y T R R A
o, HASGPERN T AETRES S T 4800 %R
Pt B2, MBS 0 ILD (4 5 Jdd: 2027 5 — 5
M, AR AECHLILD BRERA T EMR, 5t
SSA B A BHE AT BE 5 0T 25 0 S AHOG, X RIRTE
ILD & 4B J i R v ik vp PR vl g BA A )
M Y, B SSA Bk BHM: R TLD & % sF A7 78
Ay 5 5 (R 2R A Ak ROE KB K, S EUOL
P b AR . FETO RS . Bk, $TSSA BT
A BH PE AT fig BT 3 M OC I T ILD 9 & A2 KURS: i
oA e E T 5 S b A B T R RO 2 4
TG MG IR S Y =R G M. A S
o PEPE B Z AR ER B K O K Bk L R
WP KRB AR 4 1gG > 16 g/L HL B HE
AR 55 W5 4l 0l A8 A A R 7 AR OG . R R Bk
S (Rii R R Ik /R TN v e AR p T I <2
AR A B R D X — ok R, A i S
BN, FAILD P, WMk, 7EpSS &I ILD 12
W K2 17 W ) Hp R EE OGP T SSA B A BHE Eb B
T A 9% R A 11 55 e 2t e A 8 ik . CRP il ESRAE
o R SRE AR AR W, T R R R A A
AU M RRE RN Y 2 O 4 R R Lg%
4 CRP., ESRIKF-B] & & FXf M4l , WA
CRP 1 ESR /K- (19 34 i3 w] 58 5 A T ILD 5| & 9 Jifi
9 RE AL P, X Le g B AL HE— R T
BLIAR 9 S8 B 7, 5 SR E b 750 10 B i 385 o

pSSHIFILD AEZ W BT o T i, ) F i
JE L TEMEEH T, HRCT $244 BRAF 32 2 L il 4h 4
RS N1 35 VN NI 5 ) = i S 1 5 h
K, pSS A I ILD Ay B2 Y 3= B4 R 45 5 1 1A)
Jo P il 4 R R ) 5 A, A S R
EL 408 B 32 90 ) S 78, R R DL S B Y .
JaHEWRIL A RO REZ AL, WAERRE RO Mm,
B LM RAWEA ZHL, FERA NN
MR Y TERIR U R AR b, M N 2 AR
A EH DL, B Masson/MAE, fF HRCT &



¢ 288 -

e BE R OR % % R

HATE H3I3W

IRy 2 kbR S5 S AR R, I BN o JA) B R
U 2345 e o R N AN R o i
g2 o O O W 7 TR W K < RV S
B L R A0 A R R AR A, S O R L
WEANNARESERB LY ARER LY, W
BEIE B R I 5 AR 2R E 52

A5 38 1 Logistic [ 5 43 B GiE 5 4F 1% 1 K |
ESSDALVE 4 FHid . WK RZ IR . 1 20 J5 i B S it
SSA HU A J& pSS & IF & ILD By 4l 37 5% i [ 2
BT ax S PR R TR 1 00 R A 7E AR F 5 BRI Y
L RAE 0 B A B, ROC i 46 F 1 R ik
0.942, HEABESMEURESRFE., XXX
A 7E AR 5T AR R TR0 TLD @ KURS R H
A B R Ty o BAR S 4r BR3E An im i  RE aE
PR 2 B & 196 M A B 1R Sk g R B, ELAR
WFIE R & T 22 4 B WG IR 5 52 50 =5 48 b g 2 ) A
B, A BT WAL B e & AR AL B Al R AT
5% BRI pSS B IEAT KU PEAL .

R, AR INFE —EN R, &%k,
F 5 Sk #epos [P 32 31, FLW 8R4 5 0 B ALY
FEA B ARG A B, BF 9% 4598 (0 0 HE 1 0T 8 %7 1) 5
Wi o A Ok 5 2B R AEAS | 2 b 19 iR 1 AF 5
LIS GIE o JLUR, A 5 AL g 1 00000 4SS 7Y o R B 17
MST AN R UE, T W EE A AR e R R
ik — 25 1A

25 BTk, pSSA I ILD B BA LUF I K
fiE s BBE AR WS S, I PR IR DA R . n R K
SEAME (W& hE, LR EKA DAY SSA
PO PR & 3 Th i s HRCT 8 2 FR ik £ 8 &
B Ry LTS A0 s S R 5 | B B I R B R R /i
M) B G HRFHAEW . ESSDAI S ER RS
pSS B I & ILD 1 & A KBS 25 VI 56 .

(&% 3]

[1] Luppi F, Sebastiani M, Silva M, et al. Interstitial lung disease
in Sjogren's syndrome: A clinical review [J]. Clin Exp
Rheumatol, 2020, 38(4) : 291-300.

[2] Lin W, Xin Z, Zhang J, et al. Interstitial lung disease in
primary Sjogren's syndrome [J]. BMC Pulm Med, 2022,
22(1):73-75.

[3] La Rocca G, Ferro I, Sambataro G, et al. Primary-Sjogren's-
syndrome-related interstitial lung disease: A clinical review
discussing current controversies [J]. J Clin Med, 2023,
12(10):3428-3429.

[4] Weng L, Chen Y, Liang T, et al. Biomarkers of interstitial
lung disease associated with primary Sjogren'’s syndrome [J].

Eur J Med Res, 2022,27(1):199.

[7]

[10]

[12]

[13]

[16]

[19]

Berardicurti O, Marino A, Genovali I, et al. Interstitial lung
disease and pulmonary damage in primary Sjogren's
syndrome: A systematic review and meta-analysis [J].J Clin
Med,2023,12(7):2586-2587.

Shi L, Fu Q, Chen N, et al. Angiopoietin-like protein 2 as a
novel marker for patients with primary Sjogren’s syndrome-
related interstitial lung disease [J]. Clin Exp Med, 2020,
20(3):393-399.

Kim YJ, Choe J, Kim HIJ, et al. Long-term clinical course and
outcome in patients with primary Sjogren syndrome-associated
interstitial lung disease[ J].Sci Rep,2021,11(1):12827.
Cereser L, Giovannini I, Caronia G, et al. Chest high-
resolution computed tomography in primary Sjogren's
syndrome: An up-to-date primer for rheumatologists [J]. Clin
Exp Rheumatol,2022,40(12) : 2450-2462.

Manfredi A, Vacchi C, DellaCasa G, et al. Fibrosing
interstitial lung disease in primary Sjogren syndrome [J].Joint
Bone Spine,2021,88(6) :e105237.

A H W AR 2016 4T 56 XU 99 2% 2 / R 40 XU s 35k B Dt
KL T MR 25 B AE 43 2R i (D], b A6 KU 4 2= ik, 2017,
21(3):1.

Raghu G, Remy-Jardin M, Richeldi L, et al. Idiopathic
pulmonary fibrosis (an Update) and progressive pulmonary
fibrosis in adults: An official ATS/ERS/JRS/ALAT clinical
practice guideline [J]. Am J Respir Crit Care Med, 2022,
205(9):e18-e47.

AT ST WL, FRE AR LT S R 4 ESSDATAE SR 2 1
THREEGAE R A IR RN L) ] K 46 B2 2 51 IR , 2018, 15(5)
577-579,582.

Konak HE, Gok K, Armagan B, et al. Neurological
involvement in patients with primary Sjégren’s syndrome: A
retrospective cross-sectional study [J]. Ann Indian Acad
Neurol, 2023,26(4) :424-430.

Lee KA, Nam BD, Hwang JH, et al. Clinical course and risk
factors for development and progression of interstitial lung
disease in primary Sjogren’s syndrome [J]. Sci Rep, 2023,
13(1):9189-9190.

Gao H, Sun Y, Zhang XY, et al. Characteristics and mortality
in primary Sjogren syndrome-related interstitial lung disease
[J].Medicine (Baltimore),2021,100(35) :e26777.

Joy GM, Arbiv OA, Wong CK, et al. Prevalence, imaging
patterns and risk factors of interstitial lung disease In
connective tissue disease: A systematic review and meta-
analysis[ J].Eur Respir Rev,2023,32(167) :e220210.

Lee AS, Scofield RH, Hammitt KM, et al. Consensus
guidelines for evaluation and management of pulmonary
disease in Sjogren’s[ J].Chest, 2021, 159(2) : 683-698.

Zhao R, Wang Y, Zhou W, et al. Associated factors with
interstitial lung disease and health-related quality of life in
Chinese patients with primary Sjogren’s syndrome [J]. Clin
Rheumatol,2020,39(2) :483-489.

Isik OO, Yazici A, Cefle A. The respiratory manifestations in

patients with primary Sjogren’s syndrome: Is interstitial lung



O R TR G ARG I ) SRR A I PR S e BT ST LI 4 R AR .

289 -

[20]

[22]

[27]

disease related to disease activity?[J]. Turk J Med Sci, 2022,
52(5):1737-1743.

Amlani B, Elsayed G, Barvalia U, et al. Treatment of primary
Sjogren’s syndrome-related interstitial lung disease: A
retrospective cohort study [J]. Sarcoidosis Vasc Diffuse Lung
Dis, 2020,37(2):136-147.

Zheng B, Marinescu DC, Hague CJ, et al. Lung imaging
patterns in connective tissue disease-associated interstitial lung
disease impact prognosis and immunosuppression response[ J].
Rheumatology (Oxford),2024,63(10):2734-2740.

Pang R, Ma X, Guo H, et al. Meta-analysis of mortality-
associated factors in primary Sjégren’s syndrome patients with
interstitial lung disease [J]. Clin Rheumatol, 2025, 44 (1) :
23-31.

M TR B BN L BREFERK 0 v M e 20 N B B A R S i
S 4 I ] J5E e I 5 19 5% ma B 3% BT (7). 9 95 BE 2, 2023,
49(8):805-809.

La Rocca G, Ferro F, Bulleri A, et al. Glandular involvement
in primary Sjogren's syndrome patients with interstitial lung
disease-onset and sicca-onset, a single centre cross-sectional
study[ J].Clin Exp Rheumatol, 2022,40(12) : 2344-2349.

Chen YH, Lee TJ, Hsieh HJ, et al. Clinical outcomes and risk
factors of progressive pulmonary fibrosis in primary Sjogren’s
syndrome-associated interstitial lung disease [J]. BMC Pulm
Med,2023,23(1):268-270.

Dong X, Gao Y, Li M, et al. Characteristics of chest HRCT
and pulmonary function tests in elderly-onset primary Sjogren
syndrome with interstitial disease [J7].

Medicine (Baltimore),2023,102(8):e32952.
Russo A, Patane V, Oliva A, et al. Al-Based HRCT

lung

quantification in connective tissue disease-associated interstitial

lung disease [J]. Diagnostics (BaseD) , 2025, 15(17) : 2179-

[28]

[31]

[33]

[34]

2184.

Wu T, Zhou H, Xu S, et al. Clinical and HRCT features of
amyopathic dermatomyositis associated with interstitial lung
disease: A retrospective study of 128 patients with connective
tissue disease-related interstitial lung disease [J]. Am J Med
Sci, 2023,365(5) :429-436.

Delaney L, Alabed S, Maiter A, et al. Meta-analysis of
interobserver agreement in assessment of interstitial lung
disease using high-resolution CT [J]. Radiology, 2024,
313(1):e240016.

Guiot J, Miedema J, Cordeiro A, et al. Practical guidance for
the early recognition and follow-up of patients with connective
tissue disease-related interstitial lung disease [J]. Autoimmun
Rev, 2024,23(6):e103582.

Huang Y, Qiu Y, Xie Z, et al. Risk factors and prognosis of
interstitial lung disease for primary Sjogren syndrome patients :
A retrospective case—control study[J].Clin Rheumatol, 2023,
42(11):3033-3041.

Tschaler L, Jordan S, Aalgkken TM, et al. Validation of a
semi-quantitative method to assess interstitial lung disease
severity and progression in systemic sclerosis by standard and
low-dose HRCT scans [J]. RMD Open, 2025, 11 (1) :
€004938.

Konak HE, Atalar E, Hezer H, et al. Interstitial lung disease in
primary sjogren’s syndrome: Risk factors for occurrence and
radiographic progression [J]. Sarcoidosis Vasc Diffuse Lung
Dis, 2024,41(3):e2024035.

He SH, He YJ, Guo KJ, et al. Risk factors for progression of
interstitial lung disease in Sjogren's syndrome: A single-
centered , retrospective study[ J].Clin Rheumatol, 2022,41(4):
1153-1161.

(KL 8. L)



