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Study on the Clinical Value of PLR, NLR, SIRI and HSP90«
in Predicting EGFR Gene Mutation in Patients
with Non-Small Cell Lung Cancer in Qinghai Area*
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ABSTRACT Objective: To investigate the clinical value of platelet/lymphocyte ratio (PLR), neutrophil/lymphocyte ratio (NLR),
systemic inflammatory response index (SIRI) and heat shock protein 90« (HSP90«) in predicting epidermal growth factor receptor
(EGFR) gene mutation in patients with non-small cell lung cancer (NSCLC) in Qinghai area. Methods: 135 NSCLC patients who
underwent EGFR gene tested in Qinghai area admitted to Affiliated Hospital of Qinghai University from March 2020 to March 2023
were selected as research objects, patients were divided into EGFR mutant group (64 cases) and wild type group (71 cases) according to
the occurrence of EGFR mutation. PLR, NLR, SIRI and HSP90«a were detected. The influencing factors of EGFR gene mutation wew
analyzed by multivariate Logistic regression, the efficacy of PLR, NLR, SIRI and HSP90« in predicting EGFR gene mutation in NSCLC
patients were analyzed by receiver operating characteristic (ROC) curve. Results: The plasma HSP90« level in EGFR mutant group was
higher than that in wild type group (P<0.05), and PLR, NLR and SIRI were lower than those in wild type group (P<0.05). Multivariate
Logistic regression analysis showed that, female, adenocarcinoma and high HSP90a were risk factors for EGFR gene mutation in
NSCLC patients (P<0.05), while high PLR, NLR and SIRI were protective factors (P<0.05). The area under the curve of PLR, NLR, SIRI
and HSP90« in predicting EGFR gene mutation in NSCLC patients was 0.783, 0.826, 0.815 and 0.811 respectively, the area under the
curve of combined prediction was 0.932, which was higher than that of single prediction. Conclusion: The PLR, NLR and SIRI of
NSCLC patients with EGFR gene mutation in Qinghai area are decrease, and HSP90« is increase. The combination of PLR, NLR, SIRI
and HSP90« has a high predictive value for the occurrence of EGFR gene mutation.
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Table 1 Comparison of PLR, NLR, SIRI and HSP90« between EGFR mutant group and wild type group/( xzs )

Groups n PLR NLR SIRI HSP90a(ng/mL)
EGFR mutant group 64 116.32+21.36 2.65+0.66 1.23+0.23 95.32+12.41
Wild type group 71 128.32+25.05 3.29+1.12 1.69+0.35 62.34+9.37
¢ value -2.978 -3.989 -8.919 17.528
Pvalue 0.003 0.000 0.000 0.000
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Table 2 Comparison of baseline data between EGFR mutant group and wild type group

Projects EGER mutant group Wild type group(n=71 cases) t/x? value P value
(n=64 cases)
Age (year) 59.35+6.18 60.11£6.32 -0.705 0.482
Gender [n(%)]
Male 22(34.38) 45(63.38) 11.328 0.001
Female 42(65.62) 26(36.62)
History of smoking [n(%)]
Yes 18(28.13) 41(57.75) 12.004 0.001
No 46(71.87) 30(42.25)
TNM stage [n(%)]
I stage 12(18.75) 14(19.72) 0.379 0.944
IT stage 18(28.13) 21(29.58)
[1I stage 22(34.37) 21(29.58)
IV stage 12(18.75) 15(21.12)
Pathology type [1n(%)]
Adenocarcinoma 49(76.56) 32(45.07) 13.937 0.003
Squamous cell carcinoma 5(7.82) 12(16.90)
Adenosquamous carcinoma 6(9.38) 16(22.54)
Large cell carcinoma 4(6.25) 11(15.49)
Tumor diameter [n(%)]
=3 cm 30(46.88) 36(50.70) 0.198 0.657
<3cm 34(53.12) 35(49.30)
Degree of differentiation [n(%)]
Poorly differentiation 42(65.62) 45(63.38) 0.076 0.963
Moderately differentiation 12(18.75) 14(19.72)
High differentiation 10(15.63) 12(16.90)
Site of the disease [n(%)]
Center type 43(67.19) 47(66.20) 0.015 0.903
Peripheral type 21(32.81) 24(33.80)
Inset pleural syndrome [n(%)]
Yes 19(29.69) 35(49.30) 5.392 0.020
No 45(70.31) 36(50.70)
Mediastinal lymph nodes were
enlarged [n(%)]
Yes 30(46.88) 32(45.07) 0.044 0.834
No 34(53.12) 39(54.93)
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Table 3 Logistic regression equation of EGFR gene mutation in NSCLC patients

Independent variable B SE Waldy? OR(95%CI) P value
Constant 10.325 2.682 14.820 0.000
Gender 1.512 0.432 12.250 4.535(1.945~10.577) 0.000
Adenocarcinoma 0.426 0.213 4.000 1.531(1.009~2.324) 0.021
HSP90x 0.408 0.195 4.377 1.503(1.026~2.204) 0.018
PLR -0.645 0.243 7.045 0.524(0.326~0.845) 0.000
NLR -0.513 0.226 5.152 0.598(0.384~0.932) 0.006
SIRI -0.489 0.182 7.218 0.613(0.429~0.876) 0.000

3 4 PLRNLR,SIRI,HSP90« BX & Bz FIF§iill NSCLC & & 4 EGFR EE RERIZRE
Table 4 The efficacy of combined application of PLR, NLR, SIRI and HSP90« in predicting EGFR gene mutation in NSCLC patients

Indexs Area under curve(95%CI) Criticality value Sensitivity(%) Specificity (%) Youden index
PLR 0.783(0.704~0.849) 121.35 75.00 83.10 0.581
NLR 0.826(0.752~0.886) 2.90 78.13 84.51 0.626
SIRI 0.815(0.739~0.877) 1.45 76.56 80.28 0.568

HSP90« 0.811(0.735~0.873) 79.35 ng/mL 75.00 81.69 0.566
Unite 0.932(0.876~0.968) Unite 95.31 88.73 0.840
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Fig. 1 ROC curve of PLR, NLR, SIRI and HSP90« in predicting EGFR

gene mutation in NSCLC patients

AL I RS [ iRy 7 A 3 B2, H AT EGFR SR 58748
Rl T BEEA R ANE, 5351, B8 S 1 55 97 240 i 2 2 AR T
SEBFATE RS . PR T I08) EGFR &N AR EY)
ftorEE.

PLR J&— Rl S AE MR TR AR s 40 , He b i/ I AT AL
NI AR PR /N DR T 4L/ R B 2 1 A A
5, (R DA TRE R AR RS RS | 4 R A0 LA A A, T
iR A HE SR AN AL AL A B I BIFSE s NSCLC
B PLR S0 A7 R AL 7 SN 28 A G, 4532 EGFR
FLEIAYT AR NSCLC i3 PLR S5TURA K, AW A B
PLR [#fi{5 NSCLC 4 & A= EGFR FEP R ASLA G, (H AR
BLE A TERE . BFFE 7R EGFR JEN ¢8R NSCLC R 1=

T B Wk E A M B 0 2 T, A BT EGFR K 58 78 i 1
SR DR L 20 B RAARR , PLR 1 2 W] R i S0 75 40 B e
AR , BH 1R EGFR LR 248

NLR 52 45 F R A5 8 ) , 55 90 20 M ) 14 5 0 7 A ol
RS A I PRI A A 50 Y D ERZH R 43 , A5 A DK
BRI & A i R HECERAE A, T 43I i AR R il
AR A A R 8 B R AR R S S I A A B, I T
NS IE T BGF - £ A KT S b KT - g1 A/
M A K 7 (PDGF ) (W UK REUS: 5 i A6 K 1S90, fF
FX 7~ NLR 55 EGFR £ 848 1) NSCLC (2 15 A 621,
ARWFFTEE B/~ EGFR 28254 NLR K T84 4 , = NLR
#& NSCLC f#35 & 4= EGFR LR 2 AR R &, UiH] NLR 5
NSCLC f&# EGFR FE KA ¢, BT /R I g 45 5
i Ji e ZE AT 5, I g 2E 20 r rb A 0 B R 4 R R e
EGFR By A: 8175 6 $om vp Mok 40 B 38 i, NLR 3% 755 7T e
il EGFR BE[R 5845

SIRI 22— T SO 20, rh PO 200 B R ok L2 8 e 1250
AT S A AT B AE BFR S, SIRIZ 1.9 Al ~y T3 IIB/C
4 NSCLC B M A ATCHE R L Ar 2 5™, AR5 & 3H SIRL
5 NSCLC s % EGFR #:[H 2874545 3¢, & SIRI & NSCLC
B BGFR L 2RI &K, #2278 SIRI 1 5 nl fEFH 1k
EGFR FEF 28748, 1 SIRI [EAIREE A T EGFR BEH 2847,

HSP90« Hf HSPOOAAT FEFI4fidh, 2 i e At AL gk Fie
TR 9 5T, Hsp90o {55476 AR SF A A DG BT E4H A RY 12
P AAE R, Hsp90ar 11,43 PAAZ A 14 BT i 40 A b 43 1 5k
R ISR A 15 o 0y e v e oy | B e e v
HMpIEE (R MR AR T B, 5 AR A A is 3 FEAs Fnd s
SRR, Hsp90a AT i 3T toll FEA2 1A 4 {55



- 362 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol24 NO.2 JAN.2024

P HIHAR FPEAET 21 1 BCARFINSIEIE -2,3- XU 4 1 /Y

ik, RHEACNBEZORUN I 2, 0H T 48 H A 2R R

(NK)ZH A HTARE LI RE , fe Al iR S e ik i ™; H HSP9O0« ik

eI NSCLC A7) PR ARP . ASFSE 7 EGFR 578 Y

LM HSP9O« - THFARIZL, 1% HSP90« S EGFR [

SAFRIfERR N, LI HSP90 7K P14 il m] g fff EGFR A

RAE . AT 7R HSP9O He st i n] #58 EGFR AR ETE

RS, T HSP9O« iH ML EGFR [fi#, Hittnl il

HSP90« ik LR T AEfE {7 EGFR SRS JFRIE EGFR &

FarE %) EGFR JE[R 578 £ G H %,

ROC 4y #f & /& PLR NLR SIRI .HSP90a ¥ B i il
NSCLC 4 EGFR JEPH 5728 B2 T A AE S v , 0T i RIR YT
VA H RS A T4 SR R 2k iR 2 NSCLC i
# EGFR ZEN ARG I N R |, X 5 BEAE R GE — 2, $m %) T
A ISR B S 8 NSCLC H 3% 5 J %515 EGFR it [l 848
DU, PR EGFR JEPLRES , LUS R IF R MG YT .

25 B TR, 5 MM X EGFR JE A 98 745 19 NSCLC i %
PLR NLR SIRI [#%{I% , HSP90o 35, 7 PLR NLRSIRI Fil 5
HSP90a /& NSCLC 7 EGFR JEN RAZRY M K R, K&
PLR \NLR SIRI il HSP90« R 454 B4 il NSCLC i # EGFR
H PR SR B KRS , Xl R BAT B 48 0 (L

& # 3L #k(References )

(1] ZiFle, x4 &, AT, 5. $e @ Bel2 5 MR 3F /) 40 B0 A
EGFR-TKIs 3% #F W wt 25 [J]. LK A 4 E 3 3k &, 2023, 23(15):
2801-2808.

[2] A2, AL, R F. &b Tk D A % & EGFR LB R XA
RSB F AL A B A B HB B 4, 2023, 34(4): 128-131.

[3] Krug AKz, Enderle D, Karlovich C, et al. Improved EGFR mutation
detection using combined exosomal RNA and circulating tumor DNA
in NSCLC patient plasma[J]. Ann Oncol, 2018, 29(3): 700-706.

[4] 473, AR LF, S, . A/ m b & A AR A KA T 2k A
PIK3CA LB % % 5 ls Rm B ER TG X & )] TR EMS
Wr 5 34 97 42 &, 2021, 35(6): 576-579.

[5] Chen YM, Lai CH, Rau KM, et al. Impact of clinical parameters and
systemic inflammatory status on epidermal growth factor
receptor-mutant non-small cell lung cancer patients readministration
with epidermal growth factor receptor tyrosine kinase inhibitors [J].
BMC Cancer, 2016, 16(1): 868.

[6] 4k, T4, X AF, . do R/ A R A KB
TR R A AR D AT S Fe 8 78 T R R TS # v H AL
RMAF R[], Bt B, 2020, 18(7): 690-693.

[71 Hu M, Xu Q, Yang S, et al. Pretreatment systemic inflammation
response index (SIRI) is an independent predictor of survival in
unresectable stage III non-small cell lung cancer treated with
chemoradiotherapy: a two-center retrospective study [J]. Ann Transl
Med, 2020, 8(20): 1310.

[8] Wang Y, Seyed Barghi SM, Yang Y, et al. Value of HSP90« in Lung
Cancer Diagnosis and Recurrence Prediction: A Cohort Study [J].
Oncol Res Treat, 2021, 44(11): 583-589.

[9] Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020:
GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36

Cancers in 185 Countries[J]. CA Cancer J Clin, 2021, 71(3): 209-249.

[10] Jonna S, Subramaniam DS. Molecular diagnostics and targeted
therapies in non-small cell lung cancer (NSCLC): an update [J].
Discov Med, 2019, 27(148): 167-170.

[11] Le X, Nilsson M, Goldman J, et al. Dual EGFR-VEGF Pathway
Inhibition: A Promising Strategy for Patients With EGFR-Mutant
NSCLCI[J]. J Thorac Oncol, 2021,16(2): 205-215.

[12] Wu SG, Shih JY. Management of acquired resistance to EGFR
TKI-targeted therapy in advanced non-small cell lung cancer [J]. Mol
Cancer, 2018, 17(1): 38.

[13] Mandaliya H, Jones M, Oldmeadow C, et al. Prognostic biomarkers

(NSCLC): neutrophil to

lymphocyte ratio (NLR), lymphocyte to monocyte ratio (LMR), platelet

in stage IV non-small cell lung cancer

to lymphocyte ratio (PLR) and advanced lung cancer inflammation
index (ALI)[J]. Transl Lung Cancer Res, 2019, 8(6): 886-894.

[14] Schlesinger M. Role of platelets and platelet receptors in cancer
metastasis[J]. J Hematol Oncol, 2018, 11(1): 125.

[15] ¥, &5 2, T, 5. NLR 5 PLR f& 3k /) 2w o5 & 4 4k
55 5 B FRIG TR AE PR ALT]. 836 E 5, 2023, 35(9): 1310-1314.

[16] Liu K, Jiang G, Fang N, et al. Platelet/lymphocyte ratio is a
significant prognostic factor for targeted therapy in patients with
EGFR-mutated non-small-cell lung cancer[J]. J Int Med Res, 2020, 48
(12): 300060520980205.

[17] 4R, 43R4 EGFR R B A Ik > dm A AJf S 9 A & .40 4] 71 77 2
Hof B F W AT R R [T]. W6 JRAT 9 5 22 &, 2023, 28(2): 178-184.

[18] Liew PX, Kubes P. The Neutrophil's Role During Health and Disease
[7]. Physiol Rev, 2019, 99(2): 1223-1248 .

[19] 3K 37, k EAK, B35 SMR) o P bh o 2 0L 5 bk €, 2 R0 MO AR TR M 0 3
oSSR SR8 T T R AT IR B 57,2022, 30(1): 54-57.

[20] Meriggi F, Codignola C, Beretta GD, et al. Significance of
neutrophil-to-lymphocyte ratio in Western advanced EGFR-mutated
non-small cell lung cancer receiving a targeted therapy [J]. Tumori,
2017, 103(5): 443-448.

[21] Tang M, Gao X, Sun H, et al. Neutrophil-Lymphocyte Ratio as a
Prognostic Parameter in NSCLC Patients Receiving EGFR-TKIs: A
Systematic Review and Meta-Analysis[J]. JOncol, 2021, 14(1): 6688346.

[22] Mansuet-Lupo A, Alifano M, Pécuchet N, et al. Intratumoral Immune
Cell Densities Are Associated with Lung Adenocarcinoma Gene
Alterations[J]. Am J Respir Crit Care Med, 2016, 194(11): 1403-1412.

[23] Topkan E, Selek U, Kucuk A, et al. Prechemoradiotherapy Systemic
Inflammation Response Index Stratifies Stage IIIB/C Non-Small-Cell
Lung Cancer Patients into Three Prognostic Groups: A Propensity
Score-Matching Analysis[J]. J Oncol, 2021, 14(1): 6688138.

[24] Zuehlke AD, Beebe K, Neckers L, et al. Regulation and function of
the human HSP90AA1 gene[J]. Gene, 2015, 570(1): 8-16.

[25] Arkhypov 1, Ozbay Kurt FG, Bitsch R, et al. HSP90« induces
immunosuppressive myeloid cells in melanoma via TLR4 signaling
[J]. J Immunother Cancer, 2022, 10(9): e005551.

[26] Zhong B, Shen J, Zhang C, et al. Plasma Heat Shock Protein 90
Alpha: A Valuable Predictor of Early Chemotherapy Effectiveness in
Advanced Non-Small-Cell Lung Cancer[J]. Med Sci Monit, 2021, 27
(1): €924778.



