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	 Background:	 The purpose of this study was to investigate the impact of the modified Glasgow Prognostic Score (GPS) at the 
time of recurrence on post-recurrence survival (PRS) in non-small cell lung cancer (NSCLC) patients after surgi-
cal resection.

	 Material/Methods:	 The clinicopathologic characteristics and outcome data of 266 patients with recurrent NSCLC were collected 
and reviewed retrospectively. The prognostic impact of mGPS at recurrence in patients with recurrent NSCLC 
was investigated in univariate and multivariate analyses.

	 Results:	 A total of 266 patients were analyzed. The mGPS at the time of recurrence of 0, 1, and 2 was assigned to 
60.9%, 33.1%, and 6.0% of total patients, respectively. In univariate analyses, the median post-recurrence sur-
vival times for those with mGPS 0, 1, and 2 were 19, 14, and 4 months, respectively (log-rank test; P=0.005). 
No statistically significant difference in post-recurrence survival was observed among the patients with differ-
ent mGPS before surgery (log-rank test; P=0.064). Age at surgery, histological type, C-reactive protein (CRP), 
albumin, and mGPS at recurrence significantly predicted PRS. After adjusting for confounding variables in the 
model, age (hazard ratio 1.59, P=0.003) as well as disease-free interval (DFI) (hazard ratio 1.40, P=0.023), and 
mGPS at recurrence (hazard ratio 1.47, P=0.002) remained independent predictors of PRS.

	 Conclusions:	 mGPS at the time of recurrence might be an independent adverse prognostic factor in recurrent NSCLC.
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Background

Lung cancer is the leading cause of cancer-related death world-
wide [1,2], and non-small cell lung cancer (NSCLC) represents 
approximately 80% of all lung cancer cases. Although surgery 
offers the greatest curative potential for patients with stage 
I/II disease and selected patients with stage III disease [3], 
the recurrence rate after surgical treatment of NSCLC varies 
(30~75%); the prognosis remains elusive, and survival char-
acteristics of patients who have recurrent NSCLC after surgi-
cal resection are not well-understood [4,5]. Therefore, identi-
fying predictors of post-recurrence survival (PRS) is crucial for 
the evaluation of mortality risk at recurrence. The prognostic 
factors in patients with recurrent lung cancer have been in-
vestigated in several studies [6–8]. Decreased disease-free in-
terval (DFI) from initial resection to recurrence, symptoms at 
recurrence, liver recurrence, initial lung cancer stage of IIB or 
worse, and multiple recurrences have been reported as signif-
icant predictors of shorter survival 5,9–11].

A few studies have investigated the relationship between 
systemic inflammatory response and progression many types 
of common solid tumors, including lung cancer [12–15]. 
Accumulating evidence suggests that the Glasgow prognostic 
score (GPS) system, based on inflammation criteria and includ-
ing only serum C-reactive protein (CRP) and albumin, is a re-
liable and practical scoring system for predicting outcome in 
lung cancer [16]. Recently, Shafique et al. showed that modified 
GPS (mGPS), which is superior to GPS, is a powerful prognos-
tic factor, independent of tumor site, in cancer patients [17]. 
They also demonstrated that GPS predicts overall survival in 
lung cancer patients, but the patients enrolled in their study 
included only those with inoperable disease [16,18–20]. To the 
best of our knowledge, the prognostic significance of mGPS 
at the time of NSCLC recurrence has never been investigated. 
Because CRP and serum may be a highly practical method for 
predicting survival in patients with recurrent NSCLC.

Therefore, we hypothesized that mGPS is a predictor of poor 
prognosis in patients with recurrent NSCLC, which may be due 
to more aggressive tumor biology. To test this hypothesis, the 
clinical data, including CRP and serum albumin either before 
surgery or at disease recurrence, of 266 NSCLC patients were 
collected and analyzed, and the prognostic significance of mGPS 
in patients with recurrent NSCLC was evaluated.

Material and Methods

Patients

Using electronic medical records, 1311 patients who underwent 
surgical resection for primary NSCLC at Yantai Yuhuangding 

Hospital from January 2006 through January 2010 were iden-
tified. Eligibility criteria for this study were: (1) histologically 
proven primary NSCLC; (2) postoperative recurrence occurred 
before Nov 2014; (3) recurrent NSCLC was diagnosed at our 
institution (recurrence was defined as the presence of dis-
ease after a more than 3 months DFI after resection); (4) re-
ceived systemic chemotherapy for recurrence in our hospital; 
and (5) records of blood tests were complete. Exclusion crite-
ria were: (1) evidence of acute or chronic infection identified 
within 14 days before crucial blood tests; (2) presented with 
other types of carcinoma within 5 years; (3) received neoad-
juvant chemotherapy or radiotherapy prior to surgery; and (4) 
had active infection prior to surgery. Of the 311 patients who 
were considered for inclusion in this retrospective study, 45 
patients were excluded and 266 were included. The study pro-
tocol was approved by the Ethics Committees of the Yantai 
Yuhuangding Hospital, and all participants provided written 
informed consent.

Definition of mGPS

The mGPS was calculated with CRP and albumin values as fol-
lows: patients with elevated CRP levels (>1.0 mg/dl) and hypo-
albuminemia (<3.5 g/dl) were allocated a score of 2; patients 
with elevated CRP levels (>1.0 mg/dl) only were allocated a 
score of 1; and patients with normal CRP levels (£1.0 mg/dl) 
and any albumin concentration were allocated a score of 0 [17] 
(Supplementary Table 1).

Evaluated variables and process of treatment

Blood samples were obtained at 2 time points for CRP and se-
rum albumin, and mGPS was calculated on the basis of ob-
tained results. Data, including age at surgery, sex, preoperative 
smoking status, histological type, pathological stage, adjuvant 
treatment, surgical procedures, DFI, recurrent site, number of 
recurrent foci, and PRS, were collected and evaluated.

Histological typing was based on the WHO classification, and 
tumor staging was determined according to the TNM classifica-
tion of the International System for Staging Lung Cancer [21]. 
All patients had been preoperatively staged based on findings 
of contrast CT, FDG-PET, and magnetic resonance imaging (MRI) 
of the brain. As a general rule in surgical procedures, lobecto-
my or pneumonectomy with systematic or selective mediasti-
nal lymph node dissection is performed. Neoadjuvant chemo-
therapy is not routinely administrated in patients. All patients 
with stage II–III disease received adjuvant platinum-based che-
motherapy and/or postoperative radiotherapy (PORT).

Recurrent NSCLC was diagnosed based on the results of a 
physical examination and diagnostic imaging. Histopathology 
of the diagnosis was confirmed only when clinically required. 
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Follow-up information was collected directly from the outpa-
tient clinic records or from family contacts. Data regarding the 
date of recurrence diagnosis, site and number of recurrent tu-
mors, treatment of recurrence, date of death or last visit, and 
cause of death were recorded. The DFI referred to the peri-
od from the date of surgical treatment until the date of re-
currence diagnosis.

All patients in our cohort underwent systemic chemotherapy 
for recurrence, so the possible confounding effect of treatment 
after recurrence could be partly avoided. Among all 266 partic-
ipants, some patients also received local therapy, endothelial 
growth factor receptor tyrosine kinase inhibitors (EGFR-TKIs), 
or a vascular endothelial growth factor inhibitor. PRS was de-
fined as the time between the detection of recurrence and the 
date of death or the last follow-up.

Ethics statement

The study was approved by the Research Ethics Committee of 
Yantai Yuhuangding Hospital. Informed consent was obtained 
either from the patients or from the patient’s family before 
participating in the study.

Statistical analysis

Continuous data such as age and DFI were described using 
mean±SD or median and range. Frequency counts and propor-
tions were calculated for categorical data such as sex and stage 
data, and chi-square tests or the Fisher exact tests were used 
to compare between groups. Spearman rank correlation coef-
ficient was calculated to assess the relationship between the 
patients’ mGPS at 2 time points. Median PRS was determined 
by the Kaplan-Meier method and compared among different 
groups using the log-rank test. Furthermore, we performed 
Cox proportional hazards regression analysis with stepwise 
variable selection to identify significant independent prognos-
tic factors for PRS. Hazard ratios (HR) and 95% confidence in-
tervals (CI) were generated. All P values were two-sided, and 
P<0.05 was considered statistically significant. Statistical anal-
yses were performed using IBM SPSS version 20.

Results

Patient characteristics and treatment

The clinicopathological characteristics of the 266 patients in-
cluded in the study are shown in Table 1. The mean age of the 
patients was 59.6 years. Of the 266 patients, 161 (60.5%) pa-
tients had stage IA to stage IIB disease, 104 (39.1%) had stage 
IIIA disease, and 1 had stage IIIB disease. Histologically, 110 
patients (41.4%) had squamous cell carcinoma, 134 patients 

(50.4%) had adenocarcinoma, 17 patients (6.4%) had adeno-
squamous carcinoma, 1 (0.4%) had large cell lung cancer, and 
the other 4 cases (1.5%) had sarcoma of the lung.

Among all the patients, 49 underwent surgical resection as the 
only therapy in the initial treatment, 203 patients underwent 
surgical resection and received 3~6 cycles of adjuvant chemo-
therapy of TP/DP/GP/NP regimen [TP: paclitaxel 135-175 mg/m2 
on day 1 and carboplatin area under the ROC curve (AUC)=5 
on day 1; DP: docetaxel 75 mg/m2 on days 1 and 8 and cis-
platin 75 mg/m2 on day 1; GP: gemcitabine 1000 mg/m2 on 
days 1 and 8 and cisplatin 75 mg/m2 on day 1; NP: vinorelbine 
25 mg/m2 on days 1 and 8 and cisplatin 75 mg/m2 on day 1], 
87 patients received PORT at a dose of 50–62 Gy, and 73 pa-
tients received chemoradiotherapy.

We observed 236 recurrences (88.7%) within 3 years of the 
primary surgery. The median DFI was 15.5 months. The recur-
rence was intrathoracic in 68 (25.6%) patients, extrathoracic 
in 138 (51.9%), and a combination of intrathoracic and extra-
thoracic in 60 (22.6%). Eighty-eight (33.1%) patients devel-
oped recurrences in multiple organs.

All of the 266 patients received systemic salvage chemother-
apy after recurrence. There were 222 patients who received 
at least 4 cycles of cisplatin-based doublet chemotherapy as 
mono-therapy after recurrence. The regimens mainly includ-
ed TP, DP, GP, NP, and pemetrexed plus cisplatin (pemetrexed 
500 mg/m2 on day 1 and cisplatin 75 mg/m2 on day 1, for non-
squamous carcinoma). Further, 38 cases received local thera-
py before salvage chemotherapy (thoracic radiation for recur-
rent lesions in 23 patients, stereotactic radiosurgery for brain 
metastases in 14 patients, and re-resection in 1 patient), 43 
patients also received EGFR-TKIs (gefitinib, erlotinib, or ico-
tinib) for at least 1 month, and 5 patients were treated with 
a vascular endothelial growth factor inhibitor (bevacizumab) 
in combination with chemotherapy.

Patient characteristics

As shown in Table 1, of a total of 266 patients, 90 (33.8%) 
showed an elevated CRP level (>1.0 g/dl) and 27 (10.2%) had hy-
poalbuminemia (<3.5 g/dl) before surgery; 106 (39.8%) showed 
an elevated CRP level (>1.0 g/dl) and 31 (11.3%) had hypoalbu-
minemia (<3.5 g/dl) at recurrence. A total of 162 (60.9%) pa-
tients were allocated an mGPS of 0, 88 (33.1%) were allocated 
an mGPS of 1, and 16 (6.0%) were allocated an mGPS of 2 at 
the time of recurrence. The association between baseline char-
acteristics and mGPS at recurrence is also shown in Table 1.

In a comparison among the 3 groups, there were no signif-
icant differences observed in age (c²=0.052, P=0.820), sex 
(c²=0.905, P=0.341), preoperative mGPS (P=0.092), histological 
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Variables
All patients

(N=235)

mGPS at recurrence
c² P value

0 (N=25) 1 (N=210) 2 (N=25)

Clinical factors

Age at surgery (years)

	 Mean ±SD 59.56±9.66

	 Range 35–82

	 <65 	 179	 (67.3) 	 107	 (59.8) 	 59	 (33.0) 	 13	 (7.3) 1.532 0.465

	 ³65 	 87	 (32.7) 	 55	 (63.2) 	 29	 (33.3) 	 3	 (3.4)

Gender

	 Male 	 186	 (69.9) 	 109	 (58.6) 	 63	 (33.9) 	 14	 (7.5) 0.244*

	 Female 	 80	 (30.1) 	 53	 (66.3) 	 25	 (31.3) 	 2	 (2.5)

Preoperative smoking status

	 Non-/Light smoker 	 164	 (61.7) 	 99	 (60.4) 	 57	 (34.8) 	 8	 (4.9) 1.301 0.522

	 Heavy smoker 	 102	 (38.3) 	 63	 (61.8) 	 31	 (30.4) 	 8	 (7.8)

Preoperative mGPS

	 0 	 176	 (66.2) 	 118	 (67.0) 	 52	 (29.5) 	 6	 (3.4) <0.001*

	 1 	 77	 (28.9) 	 36	 (46.8) 	 35	 (45.5) 	 6	 (7.8)

	 2 	 13	 (4.9) 	 8	 (61.6) 	 1	 (7.7) 	 4	 (30.8)

Pathological factors

Histological type

	 A or AS 	 110	 (41.4) 	 72	 (65.5) 	 34	 (30.9) 	 4	 (3.6) 1.736 0.420

	 SCC 	 151	 (56.8) 	 89	 (58.9) 	 52	 (34.4) 	 10	 (6.6)

Pathological stage

	 IA to IIB 	 161	 (60.5) 	 97	 (60.2) 	 56	 (34.8) 	 8	 (5.0) 1.127 0.596

	 IIIA/IIIB 	 105	 (39.5) 	 65	 (61.9) 	 32	 (30.5) 	 8	 (7.6)

Adjuvant treatment

	 Chemotherapy 	 130	 (48.9) 	 81	 (62.3) 	 41	 (31.5) 	 8	 (6.2) 0.971*

	 PORT 	 14	 (5.3) 	 9	 (64.3) 	 4	 (28.6) 	 1	 (7.1)

	 Chemoradiotherapy 	 73	 (27.4) 	 45	 (61.6) 	 24	 (32.9) 	 4	 (5.5)

	 None 	 49	 (18.4) 	 27	 (55.1) 	 19	 (38.8) 	 3	 (6.1)

Factors related to recurrence 

Disease-free interval (months)

	 Median 15.5

	 Range 3–71

	 £12 	 160	 (60.2) 	 93	 (58.1) 	 57	 (35.6) 	 10	 (6.3) 1.330 0.514

	 >12 	 106	 (39.8) 	 69	 (65.1) 	 31	 (29.2) 	 6	 (5.7)

Table 1. The association between characteristics and mGPS at recurrence in 266 patients.
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type (P=0.148), pathological stage (c²=0.993, P=0.319), adju-
vant treatment (c²=0.740, P=0.864), DFI (c²=3.156, P=0.076), 
recurrent site (c²=0.022, P=0.989), or number of recurrent foci 
(c²=0.024, P=0.876). We also examined the relationship be-
tween the mGPS at the time of recurrence diagnosis and pre-
operative mGPS. A significant correlation was demonstrated 
between the mGPS at the 2 time points (Spearman rank cor-
relation coefficient, r=0.298; P<0.001).

The median post-recurrence follow-up for the entire cohort was 
17 months (range, 1 to 90), and the 1- and 2-year PRS rates 
were 58.4% and 32.6%, respectively. The median PRS time af-
ter recurrence was 13 months (range, 1 to 81).

Univariate analysis

To investigate the prognostic significance of the mGPS in pa-
tients with recurrent NSCLC, we performed univariate analyses. 
A statistically significant difference in PRS was observed be-
tween patients with different mGPS at recurrence (Figure 1A); 
the median PRS times for those with mGPS 0, 1, and 2 was 
19, 14, and 4 months, respectively (log-rank test; P=0.005). No 
statistically significant difference in PRS was observed among 
the patients with different mGPS before surgery (log-rank test; 
P=0.064) (Figure 1B).

PRS was also analyzed with respect to other clinical factors 
(age, sex, and preoperative smoking status), pathological fac-
tors (histological type and pathological stage), adjuvant treat-
ment, factors related to recurrence (DFI, site, and type of re-
currence), and biochemical characteristics (CRP and albumin). 

Table 1 continued. The association between characteristics and mGPS at recurrence in 266 patients.

Variables
All patients

(N=235)

mGPS at recurrence
c² P value

0 (N=25) 1 (N=210) 2 (N=25)

Recurrent site

	 Local (intrathoracic) 	 68	 (25.6) 	 37	 (54.4) 	 27	 (39.7) 	 4	 (5.9) 0.346*

	 Distant (extrathoracic) 	 138	 (51.9) 	 90	 (65.2) 	 42	 (30.4) 	 6	 (4.3)

	 Both 	 60	 (22.6) 	 35	 (58.3) 	 19	 (31.7) 	 6	 (10.0)

No. of recurrent foci

	 Single 	 178	 (66.9) 	 111	 (68.0) 	 57	 (69.5) 	 10	 (5.6) 0.511 0.774

	 Multiple 	 88	 (33.1) 	 51	 (58.0) 	 64	 (35.2) 	 6	 (6.8)

	 All 	 266	 (100) 	 162	 (60.9) 	 88	 (33.1) 	 16	 (6.0)

A – adenocarcinoma; AS – adenosquamous carcinoma; SCC – squamous cell carcinoma; LSLC – large cell lung cancer; PORT – post 
operation radiotherapy; Light smoker – smoking index £40 pack-years; Heavy smoker – smoking index >40 pack-years; numbers in 
parentheses are percentages. * Fisher’s exact probability test P values. P values <0.05 in bold.
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Figure 1. �Percent survival. (A) mGPS at recurrence. (B) mGPS before surgery.
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Variables Median post-recurrence survival (months) c² P value

Age at surgery (years)

	 <65 17 6.702 0.010

	 ³65 11

Gender

	 Male 15 1.842 0.175

	 Female 22

Preoperative smoking status

	 Non-/Light smoker 15 0.856 0.355

	 Heavy smoker 17

Preoperative CRP

	 £1.0 g/dl 16 0.126 0.723

	 >1.0 g/dl 17

CRP at recurrence

	 £1.0 g/dl 19 4.931 0.026

	 >1.0 g/dl 13

Albumin at recurrence

	 ³3.5 g/dl 17 7.517 0.006

	 <3.5 g/dl 5

Preoperative mGPS

	 0 16 5.492 0.064

	 1 19

	 2 8

mGPS at recurrence

	 0 19 10.711 0.005

	 1 14

	 2 4

Histological type

	 A or AS 17 29.581 <0.001

	 SCC 16

	 LCLC/Sarcoma 4

Pathological stage

	 IA to IIB 19 2.657 0.103

	 IIIA/IIIB 14

Adjuvant treatment

	 Chemotherapy 15 2.835 0.418

	 PORT 25

	 Chemoradiotherapy 15

	 None 15

Disease-free interval (months)

	 <12 14 3.556 0.059

	 ³12 19

Table 2. Univariate analysis of factors affect post-recurrence survival.
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In our study population, age at surgery, histological type, CRP, 
albumin, and mGPS at recurrence were significantly correlat-
ed with prognosis (Table 2).

Multivariate analysis

Factors influencing either the survival status or the mGPS at 
recurrence (age, preoperative smoking status, histological type, 
pathological stage, DFI) were estimated with the Cox proportion-
al hazards regression model (backward stepwise procedure) to 
adjust for the effects of covariates. As preoperative mGPS was 
correlated with mGPS at recurrence, it was not analyzed in the 

model. After adjusting for confounding variables in the mod-
el, mGPS at recurrence (HR 1.47; 95% CI, 1.15–1.88; P=0.002), 
age (HR 1.59; 95% CI 1.17–2.14; P=0.003) as well as DFI (HR 
1.40; 95% CI 1.05–1.88; P=0.023) remained independent pre-
dictors of PRS (Table 3).

Discussion

Relational studies of chronic inflammation and cancer have 
been carried out extensively. Chronic inflammation may be in 
association with the development of cancer, showing enhanc-
ing cell proliferation and then inducing DNA damage [22,23]. 
Balkwill et al. assumed that many cancers occurred originally 
in sites of chronic inflammation [24], and Coussens et al. indi-
cated that inflammation contributed to cancer progression [25]. 
On the contrary, some other studies showed that the growth 
of cancer resulted in tissue damage, which disrupted the mi-
croenvironment and then incited the related inflammation [26].

From the similarities of HR across different tumors, countries, 
and clinical scenarios in the present review, GPS/mGPS ap-
pears to be a reliable independent prognostic factor in can-
cer patients. It also has been shown that mGPS is a reliable 
predictor for poor survival in patients with operable colorec-
tal, gastro-esophageal, and pancreatic cancers [27–37]. Only 
2 studies were in patients with inoperable lung cancer, and it 
was reported the GPS/mGPS possessed prognostic value in-
dependent of tumor stage, treatment, and other measures of 
the systemic inflammatory response. Over these 2 studies, 
the weighted average HR for an incremental increase in the 
GPS/mGPS was 2.0 [20].

Consistent with the previous reports, our study shows that 
an elevated mGPS is associated with survival and HR when 
the increase in the mGPS was 1.47. Our novel finding is that 
mGPS at the time of recurrence diagnosis was an independent 

Table 2 continued. Univariate analysis of factors affect post-recurrence survival.

Variables Median post-recurrence survival (months) c² P value

Recurrent site

	 Local (intrathoracic) 17 1.177 0.555

	 Distant (extrathoracic) 15

	 Both 22

No. of recurrent foci

	 Single 18 0.067 0.796

	 Multiple 11

A – adenocarcinoma; AS – adenosquamous carcinoma; SCC – squamous cell carcinoma; LSLC – large cell lung cancer; PORT – post 
operation radiotherapy; Light smoker – smoking index £40 pack-years; Heavy smoker – smoking index >40 pack-years. P values <0.05 
in bold.

Variables HR (95%CI) P value

Age at surgery (years)

	 <65

	 ³65 1.59 (1.17–2.14) 0.003

mGPS at recurrence

	 0

	 1

	 2 1.47 (1.15–1.88) 0.002

Disease-free interval 
(months)

	 <12

	 ³12 1.40 (1.05–1.88) 0.023

Table 3. �Multivariate Cox-proportional hazards regression 
analysis of prognostic factors for post-recurrence 
survival.

HR – hazard ratio; CI – confidence interval. P values <0.05 in 
bold.
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predictor of PRS in NSCLC patients, even after adjusting for 
possible confounders. Besides mGPS at recurrence, older age 
and shorter DFI of the primary cancer were also indicators of 
short survival in patients with recurrent NSCLC, which coin-
cides with the previous study [38].

Moreover, we found that, in our study population, the prog-
nostic significance of mGPS in advanced-stage NSCLC was 
stronger than in the early stage, thus we may draw the con-
clusion that mGPS at recurrence could be a better predictor of 
PRS compared with the preoperative value. The possible ex-
planation is that mGPS at recurrence could reflect the biolog-
ical activity of the tumor at the time of recurrence diagnosis 
more accurately, while the predictive significance of preoper-
ative mGPS was strongly affected by many confounders such 
as surgical procedure, whether adjuvant chemotherapy was 
used, and which regimen.

As the main approach for recurrent NSCLC in current clinical 
practice, chemotherapy is routinely administered to unresect-
able advanced NSCLC based on the recommended regimen. 
Hitherto, few studies have evaluated the prognostic factors 
and treatments especially for recurrent NSCLC after curative 
resection. Our study proposes one possible prognostic factor 
that had been paid little attention in previous studies. The re-
sults of our research indicate that increased mGPS at recur-
rence is associated with a higher risk of unfavorable progno-
sis in NSCLC. In other words, despite current intensive salvage 
treatment for recurrent disease, most patients with an mGPS 
of 2 at recurrence would derive no clinical benefit (their me-
dian PRS was 8 months), indicating that current convention-
al salvage treatments are not effective in this patient popu-
lation. On the other hand, although tests of CRP and serum 
albumin are normally used in clinical practice, it is surprising 
that few studies have examined the role of mGPS profiles as 
prognostic markers in resectable NSCLC. Studies were limited 

Supplementary Table

mGPS Score

CRP £1.0 mg/dl and any albumin concentration 0

CRP >1.0 mg/dl and albumin ³3.5 g/dl 1

CRP >1.0 mg/dl and albumin <3.5 g/dl 2

Supplementary �Table 1. Definitions of Modified Glasgow 
Prognostic Score (mGPS).

CRP – C-reactive protein.

to pretreatment values only and typically did not include mGPS 
during the whole course of disease for recurrent NSCLC. Our 
findings provide the potential to identify a high-risk patient 
group by performing simple tests that are almost universal-
ly available and add no additional cost to routine laboratory 
measurements, and could be beneficial for the development 
of a novel treatment strategy for this type of aggressive re-
current tumor.

As for methodology, this retrospective cohort study was ap-
propriately designed. The cases were categorized in accor-
dance with uniform inclusion criteria, exclusion criteria, and 
strict screening, thereby strengthening the evidence provid-
ed by the present study. Additionally, we chose patients who 
underwent systemic platinum-based chemotherapy for recur-
rence as our study population to minimize the possibility that 
the outcomes could have been affected by the varies thera-
pies administered after recurrence. However, the influence of 
mGPS in the subgroup of recurrent NSCLC patients who un-
derwent targeted therapy or palliative care as the only thera-
py was not evaluated in this study. Therefore, to further elu-
cidate the etiology of elevated mGPS in recurrent NSCLC and 
to establish treatment strategies, large-scale, multicenter, pro-
spective studies are needed.

Conclusions

In summary, this study has demonstrated for the first time 
that mGPS at recurrence has strong negative predictive value 
in PRS for NSCLC patients after surgical resection. Preoperative 
mGPS, however, cannot predict PRS, indicating that the prog-
nosis of recurrent NSCLC could be much better predicted by 
mGPS at recurrence. We can conclude that mGPS at the time 
of recurrence should be included in the assessment of PRS 
and be used to identify high-risk patients in recurrent NSCLC.
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