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Abstract

Objective: Lung cancer is the most common malignant tumor in clinic. The prognosis of advanced
patients is poor and the 5-year survival rate is low, so early diagnosis is the key to improve the
prognosis of patients. The purpose of this study was to evaluate the value of heat shock protein
90« (HSP90«) in the diagnosis of lung cancer. Methods: A systematic search was performed in da-
tabases of CNKI, WANFANGDATA, VIP, PubMed and Embase to find studies on the relationship be-
tween heat shock protein 90a and lung cancer published before August 2023, and the literatures
were screened according to the inclusion and exclusion criteria. All the statistical analyses, bias
risk, applicability evaluation, Meta analysis, regression analysis, subgroup analysis, publication
bias, sensitivity analysis and clinical application value were performed using Meta-Disc1.4, Rev-
Man5.4 and Stata16.0. Results: A total of 18 studies were involved in this meta-analysis. The ran-
dom effect model was used for analysis. The combined sensitivity (SEN), specificity (SPE), positive
likelihood ratio (PLR) and negative likelihood ratio (NLR) of HSP90« in the diagnosis of lung can-
cer were 0.76 (95% CI: 0.68~0.83), 0.81 (95% CI: 0.73~0.87), 3.98 (95% CI: 2.80~5.57), 0.29 (95%
CI: 0.22~0.39) and 13 (95% CI: 8~22) respectively. The area under the curve of comprehensive
subject working characteristics (SROC) was 0.85. The Fagan nomogram demonstrated that when
diagnosing lung cancer supplemented by HSP90«, the post-test probability increased up to 80%
from the setting pre-test probability of 50%. Conclusion: The expression level of HSP90« in blood
samples is helpful for the clinical diagnosis of lung cancer and can be used as a molecular biologi-
cal marker for the diagnosis of lung cancer.
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2.1, MHEEER

TRV RSP E M. 577 48, PubMed. EMbase %4, R A RBIKwE I 90a 5 filifeE+H
KBTI, f I NEEZRE 2023 48 H o ke zin: BIRwEE 900 i, JE/Ngufiufits, ¢
YA 1A]: Heat Shock Protein 90a. HSP90a. lung cancer. non-small cell lung cancer. NSCLC. #5723k
TERRA SRS .

2.2. PNFRE

IINBRAEIN R . 1) E N ANATER R I K7 M LB RE AT U HSP90a 2 Wi it A (B F I KA 7T 5 2)
WG R BT R Gt 22 W D AU A 2 Wi e SR bR HE[ 7] 3) B T Ziid it HSPOOo: Aar il () 3 FH 4 (True
positive, TP). 1B FH % (False positive, FP). FLBH % (True negative, TN). B[ (False negative, FN)%% 7 454
Pis 4) Mls AN IR REA R > 50 f9]; 5) KIFEARIUAIMEAEAS . AN SCHRIDHEAAS B 1.

2.3. HiRRARE

HEBRBRAERI R 1) ik WAL SO . RO, UGS, 2) FFUER R 2 G R %
BRSO 3) TARFEMOR: 4) IGPREEH RS F B AP AR A RIS A SR P 45
WL T 2 ).

2.4. XHTEE. BiRENSRETN

SCERI I BRI SR B 5t S AT B R A4 VRO SO 56 U HEAT A U, Office Excel 2016
MR FREE . R AE S BN A S = T B I . BOEIREIUAN R 1) BFRMEAGEER, GFEE. K
FRWFA], IR, Wi O ZHE SRR REARE . Rl v, PIVERIMESS: 2) WHTiih R, e &
B GBI 3) MRS X RRALI 7 G 00 S AR O E s s 4) 12 W USSRV B (TP FPL TN. FN).
FEVE: BrA 9N BRI % ik 538 QUADAS-2 [7] (Quality assessment of diagnostic accuracy studys-2)
FEMFRAEREAT B VRAL, JEil T RevMan 5.4 BE x4 A 55 HE4T J7 122408
2.5. GiitFEabTE

KRG8 Statal6.0 il Meta-disc1.4 #E47 Meta 7#7. 2252318 # T1E4FE (receiver operating
characteristic, ROC) ik, 1% i1 £k T ifi#X (area under the curve, AUC), 1A% & FRi2 Wit 1) R . 4F
/% . BT Cochrane’s Q K6 Fl Higgin 12 VR4 -0 7L MR idE, 75 P < 0.1, 12>50%, SKFAFEHLALN
FERIHEAT Meta 2007, 2 SR 5E R R HEAT Meta 2007 o SR FHBRURME 0 W SR 78 & 3 48 30 i A
SENE o SCRR TR AAAE S U S DR — 25 23 T PR it S o P P R U o 48 ] Deeek I R 6: 11 & 36 i £ 9% 412 (Fagan)
FILL B PEAE HSPO0a [ WTRE /1. LA P < 0.05 15 N HAT Gi it 24 & SUHIARHE .
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Figure 1. Process and results of literature screening
Bl 1. XEiFERIERER

3.2. AANTRHIERFHE

WAWETT 18 FeSTHRAOFEARFIE AR 1, BAET TN 5 4702 5], b/l 2985 4, x4 1717
Bl Hork g H e N 2014~2023 4 FirA SCRRIRLIIRE A SRR 8 9 A . Al 7593079 ELISA
% WHTEX R EEE S .

Table 1. Characteristic of eligible studies

T 1 MNFFREARFHE

Amounts Treatment
(ricy | country i, Threshold TP FP FN. TN

Author Year Type  Assay
CUICL [8] 2023 serum ELISA  180(90/90) China NSCLC 64.61ng/mL 70 23 20 67
FANW [9] 2023 serum ELISA 93 (61/32) China NSCLC 101.99 ng/mL 46 8 15 24

YUANZ [10] 2022 plasma ELISA 335(175/160) China LC 50.02 ng/mL 154 49 21 111
DONGXY [11] 2022 plasma ELISA 175 (109/66) China LC 82.06 ng/mL 87 2 22 64
CHENYJ[12] 2022 serum ELISA 400 (232/168) China LC 121.41ng/mL 170 40 62 128

ZHOUW [13] 2021 plasma ELISA 118 (78/40)  China LC 82.06 ng/mL 73 15 5 25
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WANGY [14] 2021 plasma ELISA 472 (312/160) China LC 71.47 ng/mL 207 8 105 152

WANGX [15] 2020 plasma ELISA 148 (118/30) China LC 75.08 ng/mL 85 4 33 26
GAOM [16] 2020 serum ELISA 124 (62/62) China LC 64.61 ng/mL 48 31 14 31
ZHANGCH [17] 2019 plasma ELISA 108 (58/50) China LC 82.06 ng/mL 49 5 9 45
JIANGY [18] 2018 plasma ELISA 144 (87/57) China LC 61.37 ng/mL 81 21 6 36
ZHANGMC [19] 2018 serum ELISA 133 (87/46)  China LC 90.95ng/mL 57 4 30 42
DONGL [20] 2017 serum ELISA 186 (166/20) China LC 88.4ng/mL 122 1 44 19
SUNY [21] 2017 plasma ELISA 114 (94/20) China LC 82 ng/mL 40 1 54 19
JIANGQ [22] 2016 plasma ELISA 84 (60/24) China LC 82.06 ng/mL 50 10 2 22
ZHANGS [23] 2015 serum ELISA 100 (50/50) China NSCLC 369.26pg/mL 23 15 27 35
ZHANGS [24] 2015 serum ELISA 150 (100/50) China NSCLC 350.12 pg/mL 47 19 53 31

SHIY [25] 2014 plasma ELISA 1638 (1046/592) China LC 56.33ng/mL 755 126 291 466

Note: ELISA: enzyme-linked immunosorbent assay; TP: true positive; FP: false positive; FN: false negative; TN: true negative.

IE: ELISA: BEXSe bRl TP: HEIAKG FP: BFHAKG FN: EEIAEG TN: HPIAKL

3.3. MAARBIRETMN

] QUADAS-2 XA B SCHRIEAT S5 B PPAG MRS R o PEAN o JEIE MR RE . ShmiE FF PR A
WIS A 1 AURE HE 1 DU S DU 5 T EAT AR VA, S5 5R o, NI SCRRISON &, B VI
B 2)

3.4. Meta $#7

3.4.1. HSP90a S Wi BbfE Y BUR M A RIE 4

B NTF I RN BT S 35, S ER HSP90a 12 Wil ¥y & - U & (SEN) A 0.76 (95% CI:
0.68~0.83), & 145 7211 (SPE) v 0.81 (95% Cl: 0.73~0.87), & - FAPELISR EL(+LR) A 3.98 (95% Cl: 2.80~5.57),
EIFPIPERSA LL(-LR) A 0.29 (95% ClI: 0.22~0.39), & FF12 WL {H Lt (DOR)A 13 (95% CI: 8~22), SROC
2% FTHFA(AUC) = 0.85 (/%] 3~5).

3.4.2. Meta B35 th X IR 5347

3 ) DA S5 2H 995 A (e 1A/ IN AR il ) A AN 480 (>200/<200)  5F 72 1 {E (>82 ng/mL/<82 ng/mL)
FEAR R (MIE/LIR) . R TIRTT (LI B B2 MR VR T IR 2 U R i y7) o B AR S gk A7 (B 4
Mr(F 2) LA S R IR . &5 SRR I AL . N AT R T He 2 167 35 0 57 o 1 R

WA I T AR AT 75 VR 97 X6 il 2 WA (B B AT W4 40 B (72 3). P4 1: WFACRME > 82 ng/mL L5k
WA EZIRTT, BUREE. FEREE. WIS A2 P AR 059, 0.87. 13.06. 0.828. W4 2:
WFRME < 82 ng/mL HAIR A BAZIRIT, UK FR g Wit 35 Lu R ih £ R i AR50 5104 0.74. 0.67.
5.17. 0.716. W4l 3: WA > 82 ng/mL H LA REEZIETT, BURE. Frmf. 2l At fih 2
FHEAR A 0.79, 0.81, 0.921. 34.89. WA 4: WFFUHME < 82 ng/mL H IR RILZIHTT, BURE.
e fE . WL F AT 2 R AR 2- 508 0.720 0.79. 11.30. 0.8036.
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Figure 2. Methodology and quality assessment of included studies
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Figure 3. Forest plot of sensitivity and specificity
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Figure 4. Forest plot of positive likelihood ratio and negative likelihood ratio
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Figure 5. SROC curve of eligible studies
5. AR EY SROC Hhizk
Table 2. Regression analysis of sensitivity and specificity
2. WRESHRENEYISH
Index Category Number Sensitivity pl Specificity p2
Nosology Yes 4 0.82[0.69 - 0.95] 0.5 0.78 [0.62 - 0.94] 0.13
No 14 0.75[0.66 - 0.83] 0.81[0.74 - 0.89]
Sample size Yes 14 0.79 [0.71 - 0.86] 0.92 0.80[0.72 - 0.88] 0.17
No 4 0.66 [0.48 - 0.84] 0.82[0.68 - 0.97]
Threshold Yes 9 0.74[0.63 - 0.85] 0.03 0.75 [0.64 - 0.85] 0
No 9 0.79 [0.69 - 0.89] 0.86 [0.79 - 0.94]
Sample type Yes 10 0.82[0.74 - 0.89] 0.63 0.84[0.76 - 0.92] 0.37
No 8 0.68 [0.56 - 0.80] 0.75 [0.64 - 0.87]
Treat or not Yes 7 0.69 [0.56 - 0.82] 0.01 0.77 [0.65 - 0.89] 0.03
No 11 0.80[0.72 - 0.88] 0.83[0.75 - 0.90]
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Table 3. HSP90« subgroup analysis results of lung cancer diagnosis
= 3. HSP90« Xt Atz iS WA I 28 5> #r 2 R

Gro SEN 2 o) SPE o) PLR NLR DOR AUC
P (e5%cClI) 0 (5% Cl) 0 (@%cCl)  (9%Cl)  (9B%CI)  (95% Cl)

0.59 . 0.87 . 4.78 0.43 13.06

Groupl 053065y 8990% (078093 O430% (229-1027) (0.27-069) (6.51-26.21) 0828
0.74 . 0.67 . 1.99 0.35 5.71

Group2  970-0.78) B8 (0620720 0% (133-297) (013-093) (1.40-2326) O-'16
0.79 . 0.81 . 4.69 0.21 34.89

Group3  g76-082) ©%30%  (076-084) 0%  (70.808) (015-031) (1291-0429) 091
0.72 . 0.79 . 3.79 0.35 11.30

Croup4  g69~0.74) *30%  (077-082) 4% r14670) (032-038) (5.92-21.57) 08036
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Figure 6. Funnel plot of eligible studies
E 6. HAHRITHE

3.6. IR A&

21 Fagan #IZE, e ATMEZN 50%, LA HSP9O0« J& 1. 445l HSP90a AFHYERS, 2
W A il (MR 2R g 80%; 46l HSP9O0a N BAVERT, 121 At IRkl 23% (1] 7).
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