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TaggedPAbstract

Objectives: To evaluate the prognostic utility of inflammation-based prognostic scores in

patients with ALK-positive metastatic or non-resectable non-small-cell lung cancer (NSCLC)

treated with crizotinib.

Patients and Methods: A total of 82 patients with ALK-positive metastatic or non-resectable

NSCLC who received ALK TKI crizotinib were included. Pre-treatment modified Glasgow prognos-

tic score (mGPS), prognostic nutritional index (PNI), and systemic immune-inflammation index

(SII) were calculated. Multivariable logistic regression and Cox proportional hazards models

were used to assess the impact of pretreatment mGPS, PNI, and SII on overall survival (OS), pro-

gression-free survival (PFS), and objective response rate (ORR).

Results: The ORR was 77.2%, while 1-year OS and PFS rates were 95.0% and 93.5%, respectively.

The univariate analysis revealed significantly higher 1-year PFS (89.4 vs. 64.4%, p=0.043) and OS

(92.0 vs. 83.3%, p=0.01) rates in patients with low (<934.7) vs. high (�934.7) SII scores. Multivar-

iate analysis revealed that PNI �0.09 was a significant determinant of poorer 1-year OS rates

(hazard ratio [HR]: 2.46, 95% confidence interval [CI] 0.88�4.85, p=0.035). No significant differ-

ence was observed in survival rates according to gender, age, smoking status, prior lines of ther-

apy, or mGPS scores, while higher mGPS scores (odds ratio [OR]: 0.1, 95%CI 0.16�1.04; p=0.009)

and higher PNI scores (OR: 0.16, 95% CI 0.02�0.55; p=0.035) were associated with poorer ORR.
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TaggedEndTaggedPConclusion: Our findings indicate the prognostic significance of PNI and SII in terms of survival

outcome and the impact of mGPS and PNI on treatment response in patients with ALK-positive

NSCLC treated with crizotinib.

© 2022 Sociedade Portuguesa de Pneumologia. Published by Elsevier España, S.L.U. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/). TaggedEnd

TaggedH1Introduction TaggedEnd

TaggedPLung cancer remains among the most frequent and

aggressive malignancies and the leading causes of can-

cer-related mortality worldwide.1,2 Non-small lung cancer

(NSCLC) accounts for 85% of all lung cancers.3-5 The man-

agement of NSCLC has evolved over years from the tradi-

tional platinum-based chemotherapy to personalized

therapy with anti-angiogenic agents or tyrosine kinase

inhibitors (TKIs) in patients with targetable oncogenic

driver alterations.6-9 TaggedEnd
TaggedPRearrangement of anaplastic large-cell lymphoma kinase

(ALK) gene occurs in up to 7% of patients with NSCLC, partic-

ularly in younger and never or ex-light smoker patients with

adenocarcinoma histology.9-13 ALK-rearranged NSCLC tends

to be more aggressive and usually presents at an advanced

stage, where brain metastases are very common and pose

significant clinical challenges.14,15 TaggedEnd
TaggedPCrizotinib, a first generation ALK TKI, has been used as

the first-line treatment for patients with ALK-positive NSCLC

because of its superior efficacy over chemotherapy in terms

of response rate and survival in stage IIIA-IV patients in PRO-

FILE 1014 phase III randomized trials.8,16,17 However, crizoti-

nib offers only a median progression-free survival (PFS) of

7.7-11 months.9,12 Moreover, despite the introduction of

more selective second-generation (ceritinib, alectinib, and

brigatinib) and third-generation (lorlatinib) ALK TKIs,

approximately 30% of patients do not respond to ALK�TKIs

even if they harbor ALK rearrangement.18,19 Hence, given

the aggressive course of the ALK-positive NSCLC along with

the high treatment costs, potential severe toxicity, and risk

of early progression in case of ineffective treatment, it is

worthwhile to establish reliable prognostic markers to pre-

dict the efficacy of ALK-TKIs. TaggedEnd
TaggedPSystemic inflammation plays a critical role in prolifer-

ation, apoptosis, migration, invasion, and metastasis dur-

ing carcinogenesis and cancer progression. Activated

transcription factors prompt tumor cells to produce che-

mokines, cytokines, prostaglandins, and growth factors to

recruit inflammatory cells including neutrophils, lympho-

cytes, macrophage, and mast cells.20 Systemic inflamma-

tory responses play important role in tumor

development, enhanced local immunosuppression and

thereby in cancer progression and worsened prognosis.

Therefore, prognostic value of several inflammation-

based scores such as Glasgow prognostic score (GPS),

neutrophil-to-lymphocyte ratio (NLR), platelet-to-lym-

phocyte ratio (PLR), prognostic nutritional index (PNI),

systemic immune-inflammation index (SII) and advanced

lung cancer inflammation index (ALI) have become

increasingly investigated in NSCLC.21-28 TaggedEnd

TaggedPThe modified GPS (mGPS) is based on a combination of

serum albumin level and C-reactive protein (CRP);29 the PNI

is based on a combination of serum albumin level and abso-

lute lymphocyte count,30 and the SII is based on a combina-

tion of NLR and platelet count.31 While the prognostic

significance of GPS, PNI, or SII has been addressed in small

cell lung cancer,29,32 stage III NSCLC,33 and resectable

NSCLC,27,34 its value in patients with ALK-positive NSCLC

remains unclear. TaggedEnd
TaggedPThis study aimed to retrospectively evaluate the prognos-

tic utility of pre-treatment mGPS, PNI, and SII scores in

terms of treatment response and survival outcomes in

patients with ALK-positive metastatic or non-resectable

NSCLC treated with crizotinib. TaggedEnd

TaggedH1Patients and methods TaggedEnd

TaggedH2Study population TaggedEnd

TaggedPA total of 82 patients with median age of 52.5 (range,

20�77) years (57.3% males) who were diagnosed with meta-

static or non-resectable ALK-positive NSCLC and received

ALK TKI crizotinib between January 2013 and August 2019

were included in this retrospective multicenter study con-

ducted in eight oncology centers across Turkey. Patients who

had a concomitant infection including human immunodefi-

ciency virus or hepatitis, systemic steroids, concomitant

radiotherapy, or previous or ongoing autoimmune disorder

were excluded. TaggedEnd
TaggedPThe study was conducted in accordance with the ethical

principles stated in the “Declaration of Helsinki” and

approved by the institutional ethics committee along with

the permission for the use of patient data for publication

purposes (Date of Approval: 11 May 2022 Reference number/

Protocol No: 449). TaggedEnd

TaggedH2Study parameters TaggedEnd

TaggedPData on patient demographics (gender, age), smoking his-

tory, Eastern Cooperative Oncology Group Performance Sta-

tus (ECOG PS), disease characteristics (TNM stage at

diagnosis, metastasis sites), laboratory findings within a

week prior to the first dose of crizotinib (white blood cells,

hemoglobin, neutrophil, platelet, and lymphocyte counts,

albumin level and CRP), line of crizotinib therapy as well as

follow-up data on treatment response were retrieved from

the hospital records. Pre-treatment inflammation-based

prognostic scores included mGPS, PNI, and SII. TaggedEnd
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TaggedPSurvival analysis included 1-year overall survival (OS) and

PFS rates and were evaluated with respect to clinicopatho-

logical variables and inflammation-based prognostic scores.

For inflammation-based prognostic scores, receiver operat-

ing characteristic (ROC) analysis was performed to deter-

mine optimal cut-off values for mGPS, PNI, and SII; and the

impact of inflammation-based prognostic scores on survival

parameters were analyzed in subgroups of patients (lower

vs. higher score) based on the optimum cut-off value defined

for each score (Fig. 1). TaggedEnd
TaggedPMultivariable logistic regression and Cox proportional

hazards models were used to assess the impact of clinico-

pathological variables and inflammation-based prognostic

factors on OS, PFS and objective response rate (ORR). TaggedEnd
TaggedPALK rearrangement was determined using fluorescence in

situ hybridization and Ventana immunohistochemistry (IHC).

Tumor stage was classified according to the 8th edition of

AJCC Cancer Staging Manual.35 TaggedEnd

TaggedH2Treatment response assessment TaggedEnd

TaggedPComputed tomography (CT)/magnetic resonance imaging

scan examinations were performed every 8 weeks. Treat-

ment response was evaluated based on Response Evaluation

Criteria of Solid Tumor (RECIST) ver.1.136 and categorized as

progressive disease, stable disease (SD), partial remission

(PR) and complete remission (CR). ORR was defined as the

percentage of the best overall remission (PR + CR) confirmed

by the investigator. TaggedEnd

TaggedH2Inflammation-based prognostic scores TaggedEnd

TaggedPmGPS was based on combined evaluation of elevated CRP

and hypoalbuminemia and scored by 0 (normal CRP and

albumin levels), 1 (CRP >1.0 mg/dL only), or 2 (CRP was

TaggedEndTaggedP>1.0 mg/dL plus albumin <3.5 g/dL).29 PNI was calculated

according to the previously described formula: 10 £ serum

albumin value (g/ dL) + 0.005 £ peripheral lymphocyte

count (/mL).30 SII was calculated using the formula: platelet

count £ neutrophil count / lymphocyte count.31TaggedEnd

TaggedH2Statistical analysis TaggedEnd

TaggedPStatistical analysis was made using R 3.4.3 and IBM SPSS Sta-

tistics for Windows, version 24.0 (IBM Corp., Armonk, NY).

Descriptive analysis was used for all variables. The survival

outcomes measured were PFS and OS. PFS was defined as

the period from the date of treatment to first recurrence or

last follow-up and OS was defined as the period from the

date of treatment to death or last follow-up. The optimal

cut-off values of mGPS, PNI and SII for prognostic ability

were determined according to ROC curve and the areas

under the ROC curve. Patients were divided into high and

low mGPS, PNI and SII groups based on cut-off values. PFS

and OS rates were calculated and compared using the

Kaplan�Meier method and the log�rank test. Univariate

and multivariate analyses were performed for prognostic

factors with inclusion of variables significant on univariate

analysis to a multivariate Cox proportional hazards model.

Hazard ratios (HRs) were estimated using the Cox analysis

and reported as relative risks with corresponding 95% confi-

dence intervals (CIs). Reverse Kaplan�Meier method was

used to compute the median follow�up time. Data were

expressed as median (minimum-maximum) and percent (%)

where appropriate. P < 0.05 was considered statistically sig-

nificant. TaggedEnd

TaggedH1Results TaggedEnd

TaggedH2Baseline characteristics and treatment response TaggedEnd

TaggedPMedian age was 52.5 years (range, 20�77), and 57.3% of

patients were males. Overall, 57.3% of patients were non-

smokers and 65.9% were in ECOG PS category 1. Tumor char-

acteristics at the time of diagnosis included TNM Stage IV

disease in 81.7% of patients along with metastasis to distant

lymph nodes in 46.3%. Overall, 26.8% of patients were

treated with first-line of crizotinib therapy and 56.1%

received second-line therapy (Table 1).TaggedEnd
TaggedPThe duration of median follow-up was 19.3 months. The

ORR (CR + PR) was achieved in 77.2% of patients, while SD

was noted in 7.6% of patients (Table 1). TaggedEnd

TaggedH2OS and PFS data TaggedEnd

TaggedPIn the overall study population, 1-year OS and PFS rates were

95.0% and 93.5%, respectively, and median OS and PFS times

were 66.3 (95% CI 19.9�112.6) months and 27.4 (95% CI

15.2�39.5) months, respectively.TaggedEnd

TaggedH2PFS according to clinicopathological variables and
inflammation-based prognostic factors TaggedEnd

TaggedPECOG PS category 1 (85.7%) and category 2 (86.2%) were

associated with significantly higher 1-year PFS rates than

the ECOG PS category 3 (23.6%, p=0.014), while in

TaggedEnd TaggedFigure

Fig. 1 Receiver operating characteristic (ROC) curve shows

the cut-off value of inflammation-based prognostic scores indic-

ative of response to crizotinib. According to ROC analysis, the

areas under the curve for mGPS, PNI and SII are 0.859, 0.755

and 0.745, respectively, and the optimal cut-off points are 0.09,

0.09 and 934.7, respectively.TaggedEnd
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TaggedEndTaggedPmultivariate analysis, poorer ECOG PS category was a signifi-

cant determinant of poorer 1-year PFS (HR 3.42, 95% CI

1.34�3.77, p=0.010) (Table 2).TaggedEnd
TaggedPPresence vs. absence of treatment response to crizotinib

was associated with significantly higher rates of 1-year PFS

(91.7 vs. 39.9%, p=0.001), while in multivariate analysis, the

presence of crizotinib treatment response was a significant

determinant of higher 1-year PFS (HR 0.25, 95% CI

0.10�0.78, p=0.017) (Table 2).TaggedEnd
TaggedPNo significant difference was noted in 1-year PFS rates

according to gender, age, smoking status, or the line of ther-

apy (Table 2). TaggedEnd
TaggedPWhile the 1-year PFS rate was significantly higher

(89.4 vs. 64.4%, p=0.043) among patients with low (<934.7)

vs. high (�934.7) SII scores, this finding was not confirmed in

the multivariate analysis. No significant difference was

noted in 1-year PFS rates according to mGPS and PNI scores

(Table 2). TaggedEnd

TaggedH2OS according to clinicopathological variables and
inflammation-based prognostic factors TaggedEnd

TaggedPECOG PS category 1 (94.0%) and category 2 (88.6%) were

associated with significantly higher 1-year OS rates than the

ECOG PS category 3 (31.2%, p=0.001), while in multivariate

analysis, poorer ECOG PS category was a significant determi-

nant of poorer 1-year PFS (HR 6.32, 95%CI 3.40�9.75,

p<0.001) (Table 3).TaggedEnd
TaggedPPresence vs. absence of treatment response to crizotinib

was associated with significantly higher rates of 1-year OS

(95.1 vs. 50.6%, p<0.001), while in multivariate analysis,

the presence of crizotinib treatment response was a signifi-

cant determinant of higher 1-year OS (HR 0.30, 95% CI

0.07�1.12, p=0.027) (Table 3).TaggedEnd
TaggedPNo significant difference was noted in 1-year OS rates

according to gender, age, smoking status or the line of ther-

apy (Table 3). TaggedEnd
TaggedPWhile the 1-year OS rate was significantly higher (92.0 vs.

83.3%, p=0.01) among patients with low (<934.7) vs. high

(�934.7) SII scores, this finding was not confirmed in the

multivariate analysis. Multivariate analysis revealed the PNI

values �0.09 to be a significant determinant of poorer 1-

year OS (HR 2.46, 95% CI 0.88�4.85, p=0.035). No significant

difference was noted in 1-year PFS rates according to mGPS

scores (Table 3). TaggedEnd

TaggedH2Logistic regression analysis for the factors
predicting response to crizotinib TaggedEnd

TaggedPLogistic regression analysis for the factors predicting the

treatment response revealed that higher mGPS scores (OR:

0.1, 95% CI 0.16�1.04; p=0.009) and higher PNI scores (OR:

0.16, 95% CI 0.02�0.55; p=0.035) were associated with

poorer ORR (Table 4).TaggedEnd
TaggedPECOG PS, the line of crizotinib therapy and SII scores had

no significant impact on treatment response (Table 4). TaggedEnd

TaggedH1Discussion TaggedEnd

TaggedPOur findings in a retrospective cohort of crizotinib-treated

ALK-positive metastatic non-resectable NSCLC patients

revealed 1-year OS and PFS rates of 95.0% and 93.5%,

respectively, along with an ORR of 77.2% after a median 19.3

months of follow-up. Poorer ECOG PS category and absence

of crizotinib treatment response were significant determi-

nants of poorer 1-year PFS and OS rates, while higher pre-

treatment PNI values (�0.09) served as a significant predic-

tor of poorer 1-year OS rate and albeit not confirmed in the

multivariate analysis, higher pre-treatment SII scores

(�934.7) were associated with poorer 1-year PFS and OS

rates in the univariate analysis. Increase in pre-treatment

mGPS and PNI scores were also associated with inferior ORR. TaggedEnd
TaggedPGiven the predominance of stage III-IV disease and prior

lines of crizotinib in our study population comprising

patients with ALK-positive metastatic non-resectable

NSCLC, our data on survival outcome and ORR appear consis-

tent with data from a previous study on crizotinib-treated

patients with ALK-positive advanced NSCLC (n=47), which

revealed ORR of 61.7%, disease control rate (DCR) of 93.6%,

and PFS of 19 months overall.37 Notably, the authors also

TaggedEnd Table 1 Demographic and clinical characteristics and

treatment response.

Age, years, median (range) 52.5 (20�77)

Age group, n (%)

<50 years 29 (35.4)

�50 years 53 (64.6)

Gender, n (%)

Female 35 (42.7)

Male 47 (57.3)

ECOG performance status, n (%)

0 15 (18.3)

1 54 (65.9)

2 12 (14.6)

3 1 (1.2)

Smoking status, n (%)

Non-smoker 47 (57.3)

Ex-smoker 35 (42.7)

TNM stage at diagnosis, n(%)

I 3 (3.7)

II 2 (2.4)

III 10 (12.2)

IV 67 (81.7)

Metastasis sites, n (%)

Liver 8 (9.85)

Lung 37 (45.1)

Brain 28 (34.1)

Adrenal 15 (18.2)

Bone 34 (41.4)

Distant lymph nodes 38 (46.3)

Line of therapy

1st 22 (26.8)

2nd 46 (56.1)

3rd 10 (12.2)

� 4th 4 (4.9)

Treatment response, n (%)

Absent 17 (20.7)

Present 65 (79.3)

Objective response rate, % 77.2

Stable disease, % 7.6
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TaggedEnd Table 2 Progression-free survival in relation to clinicopathological and prognostic factors.

1-year progression-free survival

Rate (%) Univariate analysis Multivariate analysis

Variables p value p value HR (95% CI LB�UB)

Age <50 years 76.2 0.85

�50 years 87.7

Gender Female 81.1 0.78 � �

Male 90.7

ECOG PS 1 85.7 0.014 0.010 3.42 (1.34�3.77)

2 86.2

3 23.6

Smoking status Non-smoker 85.9 0.77 � �

Ex-smoker 83.9

Line of therapy 1st 72.5 0.25 � �

2nd 88.2

3rd NA

� 4th NA

Treatment response Absent 39.9 0.001 0.017 0.25 (0.10�0.78)

Present 91.7

mGPS <0.09 78.6 0.53 0.47 0.76 (036�1.60)

�0.09 79.6

PNI < 0.09 86.7 0.90 0.47 1.32 (0.61�2.87)

�0.09 80.7

SII <934.7 89.4 0.043 0.30 0.57 (0.19�1.67)

�934.7 64.4

HR: Hazards ratio, CI: confidence interval, NA: not applicable, ECOG PS: Eastern Cooperative Oncology Group Performance Status: mGPS:

modified Glasgow prognostic score, PNI: Prognostic nutritional index, SII: Systemic immune-inflammation index.

TaggedEnd Table 3 Overall survival in relation to clinicopathological and prognostic factors.

1-year overall survival

Rate (%) Univariate analysis Multivariate analysis

Variables p-value p-value HR (95% CI LB�UB)

Age group <50 years 88.9 0.40 � �

�50 years 89.9

Gender Female 88.9 0.68 � �

Male 90.7

ECOG PS 1 94.0 <0.001 <0.001 6.32 (3.40�9.75)

2 88.6

3 31.2

Smoking status Non-smoker 88.9 0.20 � �

Ex-smoker 85.1

Line of therapy 1st 78.9 0.36 � �

2nd 90.8

3rd NA

�4th NA

Treatment response Absent 50.6 <0.001 0.027 0.30 (0.07�1.12)

Present 95.1

mGPS <0.09 86.7 0.18 � �

�0.09 80.7

PNI < 0.09 90.2 0.43 0.035 2.46 (0.88�4.85)

�0.09 73.7

SII <934.7 92.0 0.01 0.43 0.61 (0.18�2.07)

�934.7 83.3

HR: Hazards ratio, CI: confidence interval, NA: not applicable, ECOG PS: Eastern Cooperative Oncology Group Performance Status; mGPS:

modified Glasgow prognostic score, PNI: Prognostic nutritional index, SII: Systemic immune-inflammation index.
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TaggedEndTaggedPindicated a better ORR (63.9% vs. 45.5%), DCR (94.5% vs.

91%), and PFS (19 vs. 11 months) in patients with more than

three metastatic sites than those with less sites and better

ORR in younger vs. older (>60 years) patients (40 vs. 71.9%)

and in the first vs. second/final application of crizotinib

(78.2 vs. 45.8%).37 TaggedEnd
TaggedPOur findings indicate the potential role of inflammation-

based prognostic scores in predicting either the survival out-

come (for PNI and SII) or the crizotinib treatment response (for

mGPS and PNI) in patientswithALK-positivemetastatic NSCLC.

This is important given these inflammation-based prognostic

scores are considered to be readily available, simple and inex-

pensive tools, implicating their potential to be routinely con-

sidered before treatment for patients with NSCLC.34TaggedEnd
TaggedPAlbeit not confirmed in the multivariate analysis, associa-

tion of pre-treatment elevated SII scores with poorer PFS

and OS in the univariate analysis in the current study seems

to be consistent with the notion that systemic immune and

inflammatory cells, such as neutrophils, monocytes, plate-

lets and lymphocytes, are associated with prognostic value

in several malignancies.34,38-40 Notably, association of low

SII with less aggressive disease phenotype (with female gen-

der, never smoking status, adenocarcinoma histology, lower

pathological TNM stage and low CRP) has also been noted in

patients with NSCLC.34 TaggedEnd
TaggedPUndoubtedly, given the suggested role of non-steroidal

anti-inflammatory drugs in the prevention and treatment of

cancer,41 patients with NSCLC who have a high SII are likely

to benefit from targeted anti-inflammatory agents with aspi-

rin and non-steroidal anti-inflammatory drugs.34TaggedEnd
TaggedPIn the current study, SII was associated with poorer OS

and PFS only in the univariate analysis, whereas SII was

determined to significantly predict poorer OS in patients

with non-resectable ALK-positive NSCLC. However, in a past

study on 341 patients who underwent complete resection

for NSCLC, SII was noted among the independent factors in

predicting overall postoperative cancer-specific survival.34

In another study including 332 patients with newly diagnosed

stage III NSCLC, SII �660 and PNI �52.95 were reported to be

significantly associated with worse OS in the univariate anal-

ysis, while SII (HR, 2.105; 95% CI 1.481�2.741) and ECOG PS

(HR, 1.744; 95% CI 1.158�2.626) were independently corre-

lated with OS in the multivariate analysis.33 Authors indi-

cated SII to be an independent prognostic indicator of poor

outcomes in patients with stage III NSCLC and to be superior

TaggedEndTaggedPto other inflammation-based factors in terms of prognostic

ability.33TaggedEnd
TaggedPIn a previous study on patients with NSCLC who underwent

potentially curative resection, authors reported the associa-

tion of GPS, PNI and SII with overall cancer-specific survival in

the univariate analysis, whereas in multivariate analysis GPS

was the only inflammation-based prognostic score indepen-

dently associatedwith overall cancer-specific survival.27TaggedEnd
TaggedPCRP is a non-specific inflammatory acute-phase protein,

and an elevated serum CRP level has been reported to be asso-

ciated with unfavorable prognosis in patients with NSCLC.34,42

However, in our study, while mGPS was the only inflammation-

based score associated with CPR, no significant impact of

mGPS was noted on either PFS or OS rates. Furthermore, sub-

group analysis of patients with high SII vs. high mGPS revealed

longer OS and PFS times in the latter group.TaggedEnd
TaggedPNutritional status of patients, as commonly reflected by

serum albumin levels, is also considered to predict survival in

patients with NSCLC.34,43 Among the inflammation-based

scores used in this study, mGPS and PNI were defined to be

based on albumin and other factors. Thus, given the associa-

tion of elevated pre-treatment scores for PNI with significantly

poorer OS rate in themultivariate analysis as well as predictive

role of bothmGPS and PNI in the treatment response, our find-

ings seem to indicate a stronger prognostic power of albumin

over that of CRP and the possibility that prognostic power of

CRPmight be off-set inmultivariate analysis.TaggedEnd
TaggedPNonetheless, it should be noted that in a previous study

on patients with NSCLC who underwent potentially curative

resection, based on superiority of GPS over albumin-based

index scores such as ALI and PNI in multivariate analysis, the

higher prognostic power of CRP has been emphasized along

with the likelihood of the prognostic power of albumin to be

off-set in multivariate analysis.34 TaggedEnd
TaggedPHowever, the biological mechanism underlying the associ-

ation between CRP, albumin, and increased risk of cancer

development is unclear. In this context, it is first hypothe-

sized that CRP increase and albumin decrease are probably

regulated by proinflammatory cytokines, especially interleu-

kin (IL)-6 and IL-1. These cytokines are also crucial for neo-

angiogenesis and disease progression, and thus are

significantly associated with the increasing risk of lung can-

cer development.44,45 This interaction between CRP, albu-

min, and cancer biology may explain the different results

between inflammatory scores using CRP and albumin values

and other scores using blood cells. TaggedEnd
TaggedPAccordingly, our findings emphasize the likelihood of

diversity in the prognostic ability of inflammation-based

prognostic factors in patients with NSCLC depending on the

presence of targetable oncogenic driver alterations such as

rearrangement of ALK gene and the related aggressive clini-

copathological course. In this regard, among patients with

ALK-positive metastatic or non-resectable NSCLC, PNI rather

than SII and GPS seems to be a stronger prognostic indicator

of survival outcome, while both GPS and PNI have a signifi-

cant impact on response to crizotinib treatment. TaggedEnd
TaggedPCertain limitations to this study should be considered.

First, owing to the retrospective design establishing the

temporality between cause and effect is not possible. Sec-

ond, given that ALK-positive patients represent a rare sub-

population among patients with NSCLC, the relatively small

sample size limits the generalizability of our findings. TaggedEnd

TaggedEnd Table 4 Logistic regression analysis of the predictive fac-

tors for the response to crizotinib.

OR 95% CI p-value

Variables

ECOG PS 0.54 0.16�4.93 0.59

Line of crizotinib therapy 1.53 0.56�4.12 0.39

mGPS 0.10 0.16�1.04 0.009

PNI 0.16 0.02�0.55 0.035

SII 0.45 0.19�4.65 0.99

OR: Odds ratio, CI: confidence interval, ECOG PS: Eastern Cooper

ative Oncology Group Performance Status, mGPS: modified Glas-

gow prognostic score, PNI: Prognostic nutritional index, SII:

Systemic immune-inflammation index.
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TaggedPThird, lack of longitudinal analysis of the examined

inflammation-based markers according to crizotinib cycles

and/or disease progression. Forth, no available trAEs-

related data and the lack of correlational analyses between

inflammatory-based scores and the occurrence of trAEs. TaggedEnd
TaggedPNevertheless, despite these limitations, given the

restricted amount of data available on this subject area, our

findings represent a valuable contribution to the literature

regarding the potential prognostic markers in crizotinib-

treated ALK-positive NSCLC patients. TaggedEnd

TaggedH1Conclusion TaggedEnd

TaggedPOur findings in a retrospective cohort of crizotinib-treated

ALK-positive NSCLC patients indicated the association of

elevated pre-treatment SII scores with poorer OS and PFS in

univariate analysis. In multivariate analysis, elevated PNI

scores were associated with poorer OS, while elevated

mGPS and PNI scores were associated with lower treatment

response rates. To the best of our knowledge, this is the first

report to demonstrate the prognostic significance of PNI and

SII in terms of survival outcome and the impact of GPS and

PNI on treatment response in crizotinib-treated ALK-positive

metastatic or non-resectable NSCLC patients. Accordingly,

our findings emphasize potential utility of pre-treatment

inflammation-based prognostic scores, in particular albu-

min-based scores, in predicting survival outcome and treat-

ment response in patients with ALK-positive NSCLC. TaggedEnd
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