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(2] BR BT RIS FRAR R RAE - 925091175 (inflammation—
nutrition risk score, INRS) MHAAXHIZLK], LIFMGEDEEG ( microwave ablation, MWA )
B S 36 9T 1 e S A /N4 B il 98 ( non—small cell lung cancer, NSCLC) & /5. 7
;‘% [l EPE 204 2020 4 1 A 1 H & 2021 4F 12 A 31 H TWidba s B 454 B B g SRk

T MWA BEE iR Y7 R NSCLC 85 A Im RTORE, ARYE 2 4F BE 15 45 Rl 585 73 A
(ﬁiﬂﬂl’%téﬂo KM e K3, ROTAG IR ER Fisher's K5 0 K6 56 1 4715 2 AL T2 2H Z Al A7AE
Gt R RAESR bR . EFRIEARFIEEZRTERE . R Logistic MIHHRIT BAT G222 1Y
AR S NSCLC A TR IR R . T 2R Laistic MRS R E INRS KA
K., FHZiRXEH TAERAE (receiver operating characteristics, ROC ) k. V{EEH}@Z*WI }_h
PR X INRS Fz AR AR & A BN R RE . ALHERE ) Rl PR A T4
QN 107 B, HPhA7IG 4 80 i), FET-4H 27 ], INRS F 45 S AE S F5 4K (Systemlc
inflammatory reponse index, SIRI) | FRAZZANL / =% FENEEE FHLAE ( monocyte to high density
lipoprotein ratio, MHR ) | IMZLEE — FIEEF — IKEL4IAE - M/ ( hemoglobin, albumin,
lymphocyte, and platelet, HALP ) & GH8RZ1A, X UM M) NSCLC 76T HAT R A4f
FO TR R B [ th4E T A2 (area under the curve, AUC) =0.804, 95%CI: 0.710~0.898]. {&
# = 5% (OR=4.56, 95%CI: 1.32~15.76, P=0.017) . TNM 43§ (IV#{) (OR=4.34,
95%ClI: 1.31~13.36, P=0.016) F1INRS = 0.298 ( OR=36.98, 95%ClI: 8.12~168.43, P < 0.001 )
SEMEINSCLC B2 AFFET- IS SE DR 3R . INRS HHSCH £k BB AU IINSCLC B2 4
ST TR REHE— AT (AUC=0.891, 95%CI: 0.831~0.951) . UkAb, Wik fmpes ih
LI HTirn INRS OGN BA RAFIRHERE ) AR RS T . 4518 INRS 2 MWA
HRE IR YT M0 NSCLC 3 2 AR AR T XU AT AL WIhR i ¥, INRS HH OGS 26 (& 4
MW A HEA ST YT IR NSCLC (4 B B AR AT T3 3 S i LS TR
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[ Abstract] Objective To construct an inflammation-nutrition risk score (INRS)
and its related nomogram based on inflammatory and nutritional indicators to predict the
prognosis of advanced non-small cell lung cancer (NSCLC) patients treated with microwave
ablation (MWA) combined with immunotherapy. Methods The clinical data of advanced
NSCLC patients who underwent MWA combined immunotherapy in the department of
thoracic surgery of Hubei Provincial Hospital of Integrated Chinese & Western Medicine from
January 1, 2020 to December 31, 2021 were retrospectively analyzed. Patients were divided into
a survival group and a death group based on the 2-year follow-up results. 7-test, Chi-square
test, or Fisher's exact test were used to select inflammatory indicators, nutritional indicators,
and baseline data that showed statistical differences between the survival and death groups.
Logistic regression was used to explore the relationship between the variables with statistical
differences and the prognosis of patients with advanced NSCLC. The INRS and its related
nomogram were constructed based on the results of multivariate Logistic regression. The
predictive performance, calibration ability, and clinical applicability of the INRS and its related
nomogram were evaluated using the receiver operating characteristic (ROC) curve, calibration
curve, and decision curve. Results A total of 107 patients were included, including 80 patients
in the survival group and 27 patients in the death group. The INRS, composed of systemic
inflammatory reponse index (SIRI), monocyte to high density lipoprotein ratio (MHR), and
hemoglobin-albumin-lymphocyte-platelet (HALP), had good predictive efficacy on predicting
the death of patients with advanced NSCLC [area under the curve (AUC)=0.804, 95%CI:
0.710-0.898]. Weight loss of >5% (OR=4.56, 95%CI: 1.32-15.76, P=0.017), TNM stage (stage
IV) (OR=4.34, 95%CI: 1.31-13.36, P=0.016) and INRS>0.298 (OR=36.98, 95%CI: 8.12-168.43,
P<0.001) were independent influencing factors for the 2-year mortality of patients with advanced
NSCLC. The predictive efficacy of the INRS-related nomogram model for the 2-year mortality
of patients with advanced NSCLC was further improved (AUC=0.891, 95%CI: 0.831-0.951). In
addition, the calibration curve and decision curve indicated that the INRS-related nomogram has
good calibration ability and clinical applicability. Conclusion The INRS is an effective biomarker
for predicting the 2-year mortality risk of advanced NSCLC patients treated with MWA combined
with immunotherapy. The INRS-related nomogram can serve as a simple and practical tool to
reduce mortality in the follow-up management of advanced NSCLC patients treated with MWA

combined with immunotherapy.

[Keywords] Non-small cell lung cancer; Microwave ablation; Immunotherapy;

Nutritional indicators; Inflammatory indicators; Nomogram model
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P& Kz A & 4] 57 (immune checkpoint inhibitor,
ICIs ) R Y711 R S e 16 97 Y H B AR
eI NSCLC (R RYAEAFRAG 3] T 3 i e
SR, FAIAY PD-1 R AP ROAHR A R, BT
AEFTA BT PD-1 M RIEIT A RN Y, 2
I W) AT RE AT IR T RN Y SR B TE R SRy i A
W] RE 2= A 25 M Y I TE Al (microwave
ablation, MWA ) J&—FpF| GG ™ A B9 GO0 ff
P AR IASE R T R RO o BRIEDTFERI, MWA
A S IRd T AT B R A0] NSCLC J8 & BBy T Y
R P R R f# R (objective response rate,
ORR) "o teAh, FEAAAHIIITE, MWA B 5
TR YT AT A AT K B NSCLC 835 1) et e A= A7
A (progression—free survival, PFS) UL 58 A= A
(overall survival, 0S)

HHT, IERTB= MWA B4 PD-1 #0716
SRR RS . DFFRIEE R, B FRASAE AT L
SR AN ML GG . AR P KRS
HrP R A / R AHAE EEAE (neutrophil to lymphocyte
ratio, NLR) "™ JfiL/)NB / 96k 0 40 i FE AR ( platelet to
lymphocyte ratio, PLR) "', B4 20 i / 9k (5 41 L
{8 (monocyte to lymphocyte ratio, MLR) "™ C JZ )i
# ( C—reactive protein, CRP) W C RNEH ik
& 40 Y U {H ( C—reactive protein to lymphocyte ratio,
CLR) "™ 4 Bp s RAFFEEL (systemic inflammatory
index, SIT) ™ 4 B % 4F e W 8 %k ( systemic
inflammatory response index, SIRI ) N AR = =
- PRE A - /MR (hemoglobin, albumin,
lymphocyte, and platelet, HALP) & 53845 "7, i
IER=ti3isr prognosis nutrition index, PNI ) S s
HE SR I 43 ( controlling nutritional status score,
COUNT ) "™ A5 RAE . B 248 b5 15 20 Fl i 303 S 4K fb
T SPEIRST I RN AL S A A B VIR G . ARFE
BT IR AR AR FE R br T S 2 MWA B
PD-1 #HIFRTAYT B NSCLC S BT/ T is
Y, I EAE - E IR R ESY (inflammation—
nutrition risk score, INRS) N HAHHILE, PIH
AU BE T KU AR

1 ARSI

1.1 HARXH
AT Ry e [ A5, HEHL 2020 4F
1 A1 HZE20214F 12 A 31 HF#dLA hibeE
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QTR FER 52725 s @ARFRIE G1EL (Eastern
Cooperative Oncology Group, ECOG ) PEA 0~2 47
QFREEAT MWA SN, 3847 = 14 n] ke
OFF & MWA FARIEME™, HARJS 7 K47 1CTs iR
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I BURR 22 N 23 IR 5 JF NSCLC; @4 I Hoftl
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1.2 RITAHE

Z% (BRE1T T HRIHRNE ST R LR
MM IR e RS2 e e (2021 4Fpi ) ) 1 BEAT
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G158 T 28 B o MR AR MWA . B H AR &
4/NeF, ARET 2545 D IRAT AR T R (15 mg)
HH A 2 32 (10 mg) . WUATESIRERE 1 32
(50 mg) o MRAGITIHINGES CT W7 i e AL 6
FEFR L D7 IR, IR MWA KA AT
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1.3 TR E

ARSI EE TR 18 5 B B L e 101 3R
ARG, HI MWA V&7 TG T ARG 5 Uk
Ao I B TORMIL R A T 2ERIE AR EEFE B body
mass index, BMI) . ECOG ¥F4>. WA s, (AR

FRER . EHEIZEAL . TNM 3 TR T
BFE] . T Bl T AE L 1CTs JF AN 2 4G Ay
SRR IR L. BFShEERIE ThaE ) o eabh, iR
S KA TR R AE TR AR A SRR bR, Bk
HHEAKXE 1 253,

F1 REBRTELK

Table 1. The calculation formulae of inflammatory indicators

izt HREARK

SII IM/MRHEC (10°7L) x sk gn 4 (10°70) AR Anieit% (10°1)
SIRI PRI (10°7/1L) x B4R (10°7/1L) AR AnM T4k (10°/L1)
NLR Fr R AR (10°71) AR 4R (10°7L)

MLR PARZAIMITEC (10°/L) AR AL (10°770)

PLR I/ (10°70) AR 4L (10°71)

dNLR HERLANI TR (10°/L) A0TSR (10°7/L) —hieRigniit4k (10°7L) ]
NHR rh R AR (10°71L) /S EEIR R (mmol/L)

MHR PRI (10°/L) BN EH (mmol/L)

PHR /TR (10°70) /2 BERR R - (mmol/L)

MRR BRI (10°7/L) AT4niEi-4 (10™/1)

CAR C-IMWEM (mg/L) MMiFAEA (L)

CPR C=J R (mg/L) MUIERTEER (mg/L)

CLR C-RNEF (mg/L) AKELARMEEC (10°L)

7E: S, systemic inflammatory index, 4% %.9% £ 235%; SIRI, systemic inflammatory response index, 4% ¥ 2B M 354; NLR,
neutrophil to lymphocyte ratio, /M 454w iiL/#k & 4 L FE{f; MLR, monocyte to to lymphocyte ratio, 4% 4mitL/#h & am i Yo fi; PLR,
platelet to lymphocyte ratio, Ar/M#R/#k Bzl fiLibff; dNLR, derived neutrophil to lymphocyte ratio, 424 F k43 2m L/ #k B 28 L bL A
NHR_, neutrophil to high density lipoprotein cholesterol ratio, W /454w e/ & 58 L Rs & @ 2B B2 b1 ; MHR, monocyte to high density
lipoprotein cholesterol ratio, 4% 2m fitL/ % 55 g & G A2 B2 yb{A; PHR., platelet to high density lipoprotein cholesterol ratio, fn/\#/%
FENG R G IR E B AL ; MRR, monocyte to red blood cell ratio, #EAZZmAL/4rsmiitii; CAR, C—reactive protein to albumin ratio,
C-R &8/ gi&kgii; CPR, C-—reactive protein to pre—albumin ratio, C— R B & &/ &% & }tih; CLR, C—reactive protein to
lymphocyte ratio, C—BR_ W& G /#k B2 Lfd

®2 BEFERITELAR

Table 2. The calculation formulae of nutritional indicators

€= HEAK
HALP MELEA (¢/L) x MIFFAEA (/L) x EAMITE C10°7L) A/ T4 (10°71)
PNI MEAENA (g/dL) + 5 x WREAAEE (10°7L)

7 : HALP, hemoglobin, albumin, lymphocyte, and platelet, 20 & —& & & —#k & fi— /M H A354%; PNI, prognosis nutrition
index, TRJG & 4544,

R3 EHEFRRRTESTETE

Table 3. The calculation method of controlling nutritional status score

P eV NSV

IEH R i mE
MiEF A (gL) =35 30~34.9 25~29.9 <25
553 0 2 4 6
WRELAIAf gL (10°0) =16 1.2~1.599 0.8~1.199 <028
553 0 1 2 3
SVIEEEE (mmol/L) =10 7.78~10 5.56~7.78 <5.56
553 0 1 2 3
COUNT.&43 0~1 2~4 5~8 9~12

72: COUNT, controlling nutritional status score, %478 70K UIEH
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1.4 SFitZEHE

K HI SPSS 26.0 F1 Rstudio 4.2.0 A4 #4744
G3HTe SRR R LUSEC A 431 (n, %) FR,
PIZRLIR] LR RO K30 BY Fisher's KEBAAE AR
HES R  IEORIbREZE (X £5) #on, W]
HBCR I i3 s AE S 8G 5 . (DINRS Hy = HIPF
e RHT ¢ K50 R S HOG 50 LU B S L FNSE T 20
RAEFE IR FE FRAEGARAY 22 51 5 A7 AE2H A) 22 55
HYAE 4 A 2 [H &K Logistic [0, JETF Logistic [7]
A Z5 A INRS; SR 2 TAEFHIE (receiver
operating characteristics, ROC ) £k, #ifE k5
M1 (calibration curve analysis, CCA ) FIPLR 25>
#r (decision curve analysis, DCA ) Xf INRS f% il
RURE . RCHERE ST A PR 3R 45 EA T IEAS . () INRS
FARHNL IR A LA e LR (K INRS B 46

—HRA R

AR, BN INRS 5l INRS, #f INRS F1H:
Al AR AE A S R A8 A B 2R Logistic [B]JHF1£
IR Logistic [A1IH, AR5 A0 AR AL H i 725

x4 FERAME T AR NAEMEEEELTBILE (7, %)
Table 4. Comparison of baseline data between the survival and death groups in advanced
non-small cell lung cancer patients (n, %)

SEMER IR, SR ROC 243 #HT . CCA 1 DCA
X INRS AHIHN L EHEA T . T PAEIEE T XL
g, P < 0.05 NESHG I ¥%EX.,

2 R

2.1 —HRYHE

LA 107 Bl E, Zead 24 A BV, 274
(25.23% ) %E1-, 80 fil (74.77% ) Fifi. ALT-4l
BERE FH= 5% BB (1=5.095, P=0.024)
FTNM 40 81 (IV 1) (/=5.228, P=0.022) 5
RS F 2R, R — MR EAL I g
KR ERIFER (P>005) , &4,
2.2 RIEIEIRNEFISIRAMB LR

HE T 21 1 3] NSCLC £ 3 SIRI ( P=0.026 )
I MHR (P=0.032) W3 m TAAE4L, 1 HALP
I B TAENG2H (P < 0.001) , HAHE
FEAR AN FRHE bR AE P A [R] FL R U i 25 B 12
25 (P>005), WS,

T &t (n=107) TG4 (n=80) FET-4 (n=27) pal:! Pl

AR 0.174 0.677
<65% 67 (62.62) 51 (63.75) 16 (59.26)
=65% 40 (37.38) 29 (36.25) 11 (40.74)

£ 0.186 0.666
& 36 (33.64) 26 (32.50) 10 (37.04)
5 71 (66.36) 54 (67.50) 17 (62.96)

ECOGPE4y - 0.062°
0~1 105 (98.13) 80 (100.00 ) 25 (92.59)
2 2(1.87) 0 (0.00) 2(7.41)

W 2.659 0.103
2= 24 (22.43) 21 (26.25) 3(11.11)
i 83 (77.57) 59 (73.75) 24 (88.89)

IRE TR =5% 5.095 0.024
w 67 (62.62) 55 (68.75) 12 (44.44)
2 40 (37.38) 25 (31.25) 15 (55.56)

S B AR 0.384 0.535
Ak M 18 (16.82) 15 (18.75) 3(11.11)
Jids 89 (83.18) 65 (81.25) 24 (88.89)

TNMZ3 5.228 0.022
111 B 56 (52.34) 47 (58.75) 9 (33.33)
IV 51 (47.66) 33 (41.25) 18 (66.67)
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2ekR4

I H a1t (n=107) TEHE4L (n=80) T4 (n=27) pa) Pl

MEIRZIE S 1.058 0.304
<40 W 72 (67.29) 56 (70.00) 16 (59.26)
=40 W 35 (32.71) 24 (30.00) 11 (40.74)

T R[] 1.635 0.201
<5 min 56 (52.34) 39 (48.75) 17 (62.96)
=5 min 51 (47.66) 41 (51.25) 10 (37.04)

MW A, 0.083 0.773
Aot4s 16 (14.95) 11 (13.75) 5(18.52)
564 91 (85.05) 69 (86.25) 22 (81.48)

R 1.128 0.288
= 45 (42.06) 36 (45.00) 9 (33.33)
= 62 (57.94) 44 (55.00) 18 (66.67)

P il 0.755 0.385
= 72 (67.29) 52 (65.00) 20 (74.07)
= 35 (32.71) 28 (35.00) 7 (25.93)

VE: ‘ForFisher'sthy #i4ale; ECOG, Eastern Cooperative Oncology Group, #4RiYJEA4YE4L; MWA, microwave ablation, &% @k,

RE TFEAMETHRERRMEFIERILE (x+5)
Table 5. Comparison of inflammation and nutrition indicators between the survival and
death groups (x + s)

A i A1l (n=107) TFG4L (n=80) T4l (n=27) GIEN PfE

RAEFRHR
Sl 177439 +2361.53 1757.76 2 359.86 1823.63 +2410.80 -0.125 0.901
SIRI 344 +4.62 337+4.45 3.61+5.17 -2.393 0.026
NLR 6.22+7.36 5.99+6.17 6.90 + 10.22 -0.557 0.579
MLR 2133 +17.66 20.44 +17.35 23.98 + 18.63 -0.901 0.369
PLR 322.22 +327.69 330.02 + 354.91 299.08 + 233.05 0.423 0.673
dNLR 3.24+297 3.08 +2.02 3.71+4.82 -0.964 0.337
NHR 6.03 + 6.61 6.60 + 6.99 4.36 +5.06 1.533 0.128
MHR 0.63+0.73 0.72+0.79 0.37 £ 0.41 2.170 0.032
PHR 0.59 + 0.59 0.62 + 0.63 0.51 +0.45 0.828 0.409
MRR 0.13+0.07 0.14 +0.07 0.12+0.07 1.124 0.264
CAR 1.81+1.62 1.83+1.54 1.77 + 1.88 0.164 0.870
CPR 127 +4.11 1.51+4.71 0.59 + 0.93 1.005 0.317
CLR 78.82 + 137.06 76.63 £ 117.12 85.30 + 186.69 -0.283 0.778

fEei=it7n
PNI 39.09 + 8.77 38.55 +8.97 40.69 + 8.10 -1.094 0.276
HALP 311.18 +290.75 354.53 +316.82 182.74 + 129.35 3.968 <0.001
COUNT 6.74 +2.91 6.88 = 3.01 6.33 £ 2.60 0.836 0.405

7E: SIl, systemic inflammatory index, 4% %.9% X J£354%; SIRI, systemic inflammatory response index, 4% ¥ B M 354k; NLR,
neutrophil to lymphocyte ratio, bk 4im i/ #h & 4m LA ; MLR, monocyte to to lymphocyte ratio, 4% 4milL/#h & &m il Y fi; PLR,
platelet to lymphocyte ratio, sfr/NR/#E 2 k{i; dNLR, derived neutrophil to lymphocyte ratio, 474 /P4 4m B/ #k © 48 L bb AR ;
NHR., neutrophil to high density lipoprotein cholesterol ratio, W /M4iZmht/ & % ERs & G A2 B2/ ; MHR, monocyte to high density
lipoprotein cholesterol ratio, 4% 48 itL/ % % R & G 2B B2 b1i; PHR, platelet to high density lipoprotein cholesterol ratio, fr/]N#R7/ 5 %
FREE AR E B {E; MRR, monocyte to red blood cell ratio, $Az%mfth/4rsm il tb{i; CAR, C—reactive protein to albumin ratio, C—Ji
MG/ G&aii; CPR, C—redctive protein to pre—albumin ratio, C—R B & & /%] &% & }bfi; CLR, C—reactive protein to lymphocyte
ratio, C—R &G /MHEmfLbfi, PNI, prognosis nutrition index, TG & #x#54k; HALP, hemoglobin, albumin, lymphocyte, and
platelet, 4L &G -G &% G- KB mE— I AF84r; COUNT, controlling nutritional status score, 354 % 7RIk LIF 4
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2.3 INRS g9 5144 ROC {1 £ 43 B &5 S W 7%, INRS i il i

W 5 E 48 B A 5 48 bR 4 R) LA T AR A 2
SEMERIFE AR (SIRI. MHR F1 HALP ) WAL HE
Logistic [ H 437, 4523 W.7~, SIRI (OR=1.56,
95%CI: 1.15~2.12, P=0.004) . MHR ( OR=0.06,
95%CI: 0.00~0.85, P=0.038 ) Fl1 HALP ( OR=0.99,
95%CI: 0.98~0.99, P=0.003) JEMiHINSCLCHE
VENFET- RIS R, Wk 6, ETZHER
Logistic [F[JH%55:, INRS=0.45 x SIRI -2.86 x MHR-

] NSCLC & 3% 2 4F N BB T- /9 AUC {H h 0.804
(95%CI: 0.710~0.898 ) , . ilfi F {H b 0.298
(F1-A) . CCA S5 EIR, Ml NSCLC ¥

2 AF PN BB T 1Y S0 A 3 R S PR AR R AW

$E7n INRS HAT RAFIRHERE (&1 1-B) o DCA

R IR, 5 2AENWLETES 2 AENEET A

Y432 VR T A NSCLC A 1, INRS B

A7 F T 1500 0 3 NSCLC #2252 4 N AE T XU

0.01 x HALP, (K1-C) .
%6 ZEZELogistic[@ TSR
Table 6. Results of multivariate Logistic regression analysis
A Beta PrifEiR ZfH OR (95%CI ) Pl
SIRI 0.45 0.16 2.88 1.56 (1.15~2.12) 0.004
MHR -2.86 1.38 -2.08 0.06 (0.00~0.85) 0.038
HALP -0.01 0.00 -2.92 0.99 (0.98~0.99 ) 0.003

7E: SIRI, systemic inflammatory response index, 4> ¥ JE & M 3§4k; MHR, monocyte to high density lipoprotein cholesterol ratio, 4% %g
fo/ & NG &R G R B B2l ; HALP, hemoglobin, albumin, lymphocyte, and platelet, f 4t & —& & G —#Emio—f A 3547

N INRS B
s
1.0 7 0.6 4 B=1000 repetitions, boot 4
Mean absolute error=0.044 n=107
0.8 1 0.5
0.4 4
0.6 y
® gir 0.3
= = 03 4
# i3
044 ®
0.2 - ,
AUC: 0.804 (0.7100.898) Vi +++ Apparent
0.2 — Bias—corrected
< 0.1 4 = = Ideal
S
’
0 004~
T T T T T T L Ll Ll Ll Ll Ll l
00 02 04 06 08 10 00 01 02 03 04 05 06
1A i
C
0.25 -
0.20 =
0.15 =
& 0.10 =
0.05 =
0.00 = \
00 01 02 03 04 05 0.6
1 XS B

B S 5 RS R HA R N B 285 24 TE T T4
Figure 1. Evaluation of the inflammation—nutrition risk score for predicting 2—year death in patients

with advanced non-small cell lung cancer

E: A ZiXH TAE4FAE (receiver operating characteristics, ROC ) W£%; B. 4/ W& 547 (calibration curve analysis, CCA) ; C. k5%
2 5 #r (decision curve analysis, DCA)
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Table 7. Logistic regression analysis of inflammation—nutrition risk score and general characteristics
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Figure 2. Construction and evaluation of inflammation—nutrition risk score related nomogram

E: A XE-BRRAEIFS (inflammation—nutrition risk score, INRS) 4% 7| & B ; B. %X # TAE4F4E (receiver operating
characteristics, ROC ) wW£,; C. #&/E W& »H (calibration curve analysis, CCA ) ; D. s & W14 547 (decision curve analysis, DCA )
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