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Feasibility of semiquantitative 18F-fluorodeoxyglucose
PET/computed tomography in patients with advanced
lung cancer for interim treatment evaluation of combining
immunotherapy and chemotherapy

Linping Ke*®, Leilei WuP®, Jinming Yu® and Xue Meng®

Objective This study aimed to investigate the
prognosis value of 18F-fluorodeoxyglucose PET/
computed tomography (‘®F-FDG PET/CT) in advanced
lung cancer patients with immunotherapy combined with
chemotherapy.

Methods Fifty-one advanced lung cancer patients
were included in this retrospective study, who underwent
8E_FDG PET/CT imaging before four cycles of
immunotherapy combined with chemotherapy at our
institution between January 2018 and January 2020.

The following PET/CT parameters were calculated:
standardized uptake value SUVmax, SUVmean, SUVpeak,
SUVsd, metabolic tumor volume (MTV), total lesion
glycolysis (TLG), MTV25%, MTV42%, MTV50%, MTV75%,
global lung glycolysis (GLG), target-to-background

ratio (TBR), SUVpeakwb, MTVwb, TLGwb, SUVmeanwb,
SUVmaxwb. Logistics regression analyses were used for
assessing the association between baseline metabolic
parameters and response to treatment. Kaplan-Meier
estimator curves and the log-rank test were constructed
for survival analyses.

Results According to RECIST, nine patients (18%)
showed partial response, 25 (49%) had SD, and 17 (33%)
had progressive disease. The mean * SD of SUVmax,
SUVpeak, MTV were lower in clinical benefit (CB) group
than no-clinical benefit (no-CB) group (all P < 0.05). Median
PFS was 3.7 months in no-CB group and 9.9 months

Introduction

According to the latest estimate by GLOBOCAN, lung
cancer has the highest rate of incidence and mortality
in 2018 [1]. Primary lung cancers include 80-85% non-
small-cell lung cancer (NSCLC) [2], approximately 80%
of newly diagnosed NSCLC patients, who are diagnosed
at an advanced stage (stage IIIB, 22%; stage 1V, 56%) [3].
Along with advances in modalities of cancer treatment,
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in CB group (P < 0.001). Multivariate logistic analysis
indicated that SUVmax and histology were independent
factors significantly related to the evaluation of therapeutic
efficiency. Furthermore, SUVmax is an independent
predictor of efficacy in non-small cell lung cancer.

Conclusion SUVmax can be used to predict interim
treatment response of immunotherapy combination

with chemotherapy for advanced lung cancer. Moreover,
the combination of SUVmax and histology may predict
treatment response with acceptable reliability. However,
a large prospective multicenter trial is still needed to
examine the above finding for lacking limited evidence.
Nucl Med Commun 42: 1017-1023 Copyright © 2021 The
Author(s). Published by Wolters Kluwer Health, Inc.
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immunochemotherapy has attracted great attention in
recent years due to compared with traditional surgery,
chemotherapy, and radiotherapy, which has posed survival
benefits for advanced lung cancer [4-6]. However, the ben-
efit of combining immunotherapy and chemotherapy in
advanced lung cancer therapy is still unclear.

As there are currently some biomarkers of clinical evalu-
ation for programmed death-1/programmed death-ligand
1 (PD-1/PD-L.1) checkpoint blockade in advanced lung
cancer, such as PD-L1 status [7,8] or total mutational bur-
den (TMB) [9,10] it is generally believed that patients
with higher PD-LL1 expression (>50%) had better
response to immune checkpoint inhibitor (ICI) [11-13]
and PD-L1 expression may be a robust predictive bio-
marker for immunotherapy monotherapy. However, for
immunotherapy, PD-LL1 expression could not completely
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predict benefit of therapy, and a part of patients with high
PD-L.1 levels do not respond [14]. Nevertheless, follow-
ing questions existed for above biomarkers: (1) an inva-
sive procedure, which is not suitable for monitoring the
patients’ condition; (2) not accurate enough, because not
all patients induce the same treatment response. Thus,
there is an urgent need to find reliable novel biomarkers
for early identification of tumor response to chemother-
apy combined with immunotherapy [11-13].

18F-fluorodeoxyglucose PET/computed tomography
(®F-FDG PET/CT) is an advanced imaging examina-
tion, which became widely used for radiation therapy
treatment planning, response monitoring and prognosti-
cation for locally advanced NSCLC [15-17]. Moreover,
PET/CT imaging can reflect not only tumor size and
tumor burden, but also growth and proliferation of tumor
cells, which provides a number of parameters to evalu-
ate the response to treatment [18]. Although limited in
number, a number of studies recently have outlined the
potential role of ""F-FDG PET/CT in the evaluation
of treatment response to immunotherapeutic agents in
lung cancer [19,20]. But few articles are now available
to explore the value of F-FDG PET/CT in assess-
ing the early response to immunotherapy combination
with chemotherapy in lung cancer. The purpose of this
study is to evaluate the role of "*F-FDG PET/CT semi-
quantitative parameters in interim effects for combining
chemotherapy and ICIs in advanced lung cancer.

Materials and methods

Study population

This study was approved by the Institutional Review
Board of our institution (Jinan, China). All patients pro-
vided informed consent before treatment. There were 51
eligible patients in this retrospective study at our insti-
tution from January 2018 to January 2020, who under-
went "F-FDG PET/CT before receiving ICIs plus
chemotherapy. The inclusion criteria included were the
following: (1) histologically or cytologically diagnosed
lung cancer; (2) according to TNM staging system of
American Joint Committee on Cancer (AJCC) 8th, stage
IIT or 1V; (3) received four cycles PD-1/PD-L1 inhibitors
plus chemotherapy; (4) ECOG PS of 0 to 1; (5) older than
18 years. Follow-up was obtained via C'T" scan after four
cycles of therapy for treatment response evaluation. The
clinical pathological characteristics of age, sex, smoking
status, pathologic type and the clinical staging were col-
lected for each patient by review of the medical records.

Image acquisition

BF.FDG PET/CT scans were obtained prior to start
the combined immunotherapy and chemotherapy treat-
ment within 3 months. PET/CT images were acquired
by a dedicated scanner (GEMINI TF Big Bore; Philips
Healthcare) in the Department of Nuclear Medicine and
PE'T-C'T Centre. All subjects were advised to fast for at

least 6 hand have serum glucose levels of less than 11 mol/l
before receiving 370 MBq (10 mCi) of FDG adminis-
tered intravenously. After resting in a lounge chair for at
least 1 h, the patients went through 5 min whole-body
Emission scanning from the head to the thighs. During
PET scanning, all subjects were asked to slow and shal-
low breath. The reconstructed images were obtained by
ordered-subset expectation maximization (OSEM) after
transmission data from C'T" were attenuation corrected.
T'hereafter, the attenuation-corrected images of PET and
CT, as well as fused PET/CT images in the transverse,
coronal, and sagittal planes were observed on a dedicated
workstation (Xeleris; GE Healthcare).

Images calculation and analysis

Two nuclear medicine physicians with more than
15 years working experience analyzed the PET/CT
images by MIM software (MIM, 6.2.8, Cleveland, OH,
USA) independently. According to C'T' scans and PET/
CT fusion images, regions of interest (ROIs) were out-
lined in the axial, sagittal and coronal planes, using an
automated contouring program with a fixed standard-
ized uptake value (SUV) threshold of 2.5 (Fig. 1s in
Supplementary, Supplemental digital content 1, /Z#p://
links.kow.com/NMC/A192) [21]."°F-FDG uptake of the
normal organs and the high activity structures because
of inflammation such as stomach, intestine, vessels and
heart was removed in the ROI. The following FDG-PET
metabolic information were obtained by MIM software:
SUVmax, SUVmean, the largest possible mean value of a
1 cm® of ROI (SUVpeak),the SD of SUV (SUVsd), met-
abolic tumor volume (M'TV) and total lesion glycolysis
(TLG). In addition to the above parameters, MTV25%,
MTV42%, MTV50% and M'TV75% were also calculated,
which meant total tumor volume with an absolute thresh-
old of 25,42, 50 and 75%, respectively. The sectional lung
glycolysis (sLLG) was calculated through multiplying the
sectional lung volume by the sectional SUVmean (sSU-
Vmean) of ROI. Furthermore, the global lung glycolysis
(GLG) was obtained by summing the sLLG of all slices
[22]. In order to obtain target-to-background ratio (T'BR),
drawing five ROIs of similar diameter on the normal
liver, and then calculated the average of their SUVmean.
Thereafter, the TBR were computed by dividing the
SUVmax of tumor with SUVmean of the liver [23]. The
sum of the individual SUVmax, SUVmean, SUVpeak,
MTYV, and TLG of all measured lesions represented the
whole-body burden values (SUVmaxwb, SUVmeanwb,
SUVpeakwb, MTVwb, and TL.Gwb).

Evaluation of response to combination treatment

Based on RECIST (Response Evaluation Criteria in
Solid Tumor) [24], the response to therapy was defined as
complete response (CR), partial response (PR) and stable
disease (SD), as well as progressive disease (PD) accord-
ing to every 2-3 weeks clinical and radiological follow-up.
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Table 1 Characteristics of all patients
Variables Values®
Number of patients 51
Age (years) 62 (37-78)
Height (cm) 167 (144-181)
Weight (kg) 65 (32.5-92.5)
Gender

Male

Female 16(31)
Histology

Adenocarcinoma 28(55)

Squamous cell carcinoma 14(27)

Small cell carcinoma 9(18)
TNM stage

T stage

T 3(6)

T1 7(14)

T2 21(41)

T3 7(14)

T4 13(25)
N stage

NO 8(16)

N1 2(4)

N2 16(31)

N3 25(49)
M stage

Mo 14(27)

M1 37(72)
Overall stage

1A 7(14)

1]z} 7(14)

v 35(72)
Drinking status

Never-drinker 36(71)

Drinker 15(29
Smoking status

Never-smoker 26(51)

Smoker 25(49)
Hypertension

Yes 10(20

No 41(80)
Diabetes

Yes 10(20)

No 41(80)
Tumor location

RUL 10(20)

RML 3(6)

RLL 8(16)

LUL 21(41)

LLL 9(18)

LLL, left lower lung; LUL, left upper lung; NA, not available; RLL, right lower lung;
RML, right middle lung; RUL, right upper lung; TNM, tumor, node and metasta-
sis.*Median (interquartile range) or number (%).

Some research showed that SD following immunother-
apy has similar survival rates comparing with those asso-
ciated with response [25-27]. Therefore, clinical benefit
(CB) was identified as patients with CR, PR and SD and
no-clinical benefit (no-CB) was patients with PD [28,29].

Statistical analyses

The reasons of statistical analysis were described as
the following: The difference of all *F-FDG PET/CT
parameters in two response groups (CB and no-CB)
were compared by independent sample student 7-test.
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Concomitantly, thanks to limited patient number, uni-
variate and multivariate logistic regression analysis with
upward elimination method were used to further assess
the relationship between parameters of "*F-FDG PET/
CT and efficacy of chemoimmunotherapy. For descrip-
tive purposes, the median value of PET/CT measure-
ment was regarded as the cutoff point. Overall survival
was computed from the beginning of combination ther-
apy of chemotherapy with immunotherapy until death
for any cause or the date of last contact. Progression-free
survival (PFS) was defined as the end of combination
treatment with immunotherapy and chemotherapy until
disease progression or death from any cause. Kaplan-
Meier analyses and the log-rank test were used to
quantify the associations about survival. SPSS Statistics
version 26.0 (IBM Corporation, Armonk, NY, USA) was
used for statistical analyses. P-value < 0.05 was consid-
ered statistically significant.

Results

Characteristics of the patients

This study analyzed 51 advanced lung cancer patients
(35 men, 16 women; median age 62 years, range 37-
78 years). The histologic subtype was adenocarcinoma in
28, squamous cell carcinoma (SCC) in 14, small cell lung
carcinoma (SCLC) in nine patients. There were 35 with
stage IV and 16 with stage III. Moreover, chemothera-
peutic drugs of the combination treatment of immuno-
therapy and chemotherapy, combination chemotherapy
was delivered in 26 cases (51%) with platinum-based
chemotherapy and single agent [24 (96%) of 25 in the tax-
ane, 1 (4%) of 25 in the gemcitabine] in 25 cases (49%),
respectively. Immunotherapeutic agents mainly included
pembrolizumab (22%, 11/51), sintilimab (33%, 17/51) and
camrelizumab (16%, 8/51). The proportion of smokers
and no-smokers is also similar with 49% and 51%, respec-
tively (‘Table 1). The median follow-up was 10.0 months
(range 1.37-29.43 months), median PFS was 7.8 months
(range 1.2-21.57 months).

Treatment response

Of note, after completion four cycles of the combined
administration, 9 (18%) of 51 patients in PR and 25 (49%)
in SD, 17 (33%) in PD. Particularly, the mean + SD of
SUVmax, SUVpeak and M'TV was higher in no-CB group
than CB group (15.03 £ 6.79 vs. 11.10 £ 5.01, 11.13 + 5.34
vs. 7.84 + 4.69, 115.56 + 139.85 vs. 52.56 + 76.66, respec-
tively; all P < 0.05). At the same time, GLG and MTVwb
were also higher in no-clinical benefit group than clinical
benefit group, but this was marginally statistically signif-
icant (2830.04 + 880.40 vs. 2365.57 + 794.29, P = 0.058;
116.57 £ 139.19 vs. 61.55 = 79.76, P = 0.078; respectively
(Table 2).

Subgroup analysis found that in non-small cell lung can-
cer, all parameters in the CB group have lower mean = SD
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Table 2 t-test for all 51 patients

Clinical benefit (32)  No-clinical benefit ~ P-value
Parameters (mean = SD) (19) (mean £ SD)  (t-test)
SUVmax 11.10 £ 5.01 15.03 £ 6.79 0.022
SUVpeak 7.84 + 4.69 11.13+5.34 0.026
SUVmean 489+ 1.86 553 +1.97 0.255
SUVsd 2.30+1.30 2.83+1.48 0.191
MTV 52.56 *+ 76.66 115.56 £ 139.85 0.042
TLG 333.92 + 737.82 685.34 £ 792.98 0.116
MTV25% 4419 + 60.34 7750 £ 78.10 0.249
MTV42% 24,92 + 39.23 45.11 £ 49.64 0.114
MTV50% 17.48 £ 33.43 32.15 + 31.73 0.129
MTV75% 4.76 £ 9.76 7.32 £ 7.01 0.333
GLG 2365.57 £ 794.29 2830.04 +£880.40 0.058
TBR 448+ 2.16 5.28 + 3.07 0.284
SUVpeakwb 9.03 +£5.26 11.65 + 5.81 0.105
MTVwb 61.55 £ 79.76 116.57 £ 139.19 0.078
TLGwb 361.24 + 742.07 687.53 + 791.36 0.145
SUVmeanwb 553+ 3.15 571 £ 2.11 0.830
SUVmaxwb 28.95 + 25.23 31.75+ 16.85 0.669

GLG, global lung glycolysis; MTV, metabolic tumor volume with SUV 2.5; MTVwb,
whole-body metabolic tumor volume; SUVpeak, peak standardized uptake value;
SUVpeakwb, whole-body peak standardized uptake value; SUVmean, mean
standardized uptake value; SUVmeanwb, whole-body mean standardized uptake
value; SUVmax, maximum standardized uptake value; SUVmaxwb, whole-body
maximum standardized uptake value; SUVsd, SD of standardized uptake volume;
TBR, tumor-to-background ratio; TLG, total lesion glycolysis; TLGwb, whole-body
total lesion glycolysis.

Table 3 t-test for non-small-cell lung cancer patients

Clinical benefit (31)  No-clinical benefit ~ P-value
Parameters (mean + SD) (11) (mean £ SD)  (t-test)
SUVmax 11.50 £ 5.54 17.21 £ 5.87 0.006
SUVpeak 8.20 + 4.95 12.42 +5.11 0.021
SUVmean 4.87 £1.89 5.67 + 1.51 0.222
SUVsd 2.34 +1.36 3.00 +£1.20 0.157
MTV 53.87 + 78.83 98.88 + 80.53 0.114
TLG 345.70 £ 755.65 639.48 + 614.57 0.254
MTV25% 44.44 + 61.21 64.68 + 47.64 0.327
MTV42% 25.36 + 40.41 43.03 £ 43.13 0.228
MTV50% 17.90 £ 34.03 29.10 £ 29.63 0.339
MTV75% 5.18 £10.47 5.75 + 6.41 0.868
GLG 2466.79 + 850.56 2821.73£911.02 0.250
TBR 4.57 £ 2.31 5.94 £ 3.49 0.149
SUVpeakwb 9.33+5.61 13.05 +5.42 0.064
MTVwb 62.53 £ 81.79 100.63 + 78.86 0.188
TLGwb 369.64 + 759.29 643.27 £ 611.11 0.289
SUVmeanwb 5.51 £3.20 598+ 1.78 0.650
SUVmaxwb 28.33 + 25.53 32.57 +£10.15 0.597

GLG, global lung glycolysis; MTV, metabolic tumor volume with SUV 2.5; MTVwb,
whole-body metabolic tumor volume; SUVpeak, peak standardized uptake value;
SUVpeakwb, whole-body peak standardized uptake value; SUVmean, mean
standardized uptake value; SUVmeanwb, whole-body mean standardized uptake
value; SUVmax, maximum standardized uptake value; SUVmaxwb, whole-body
maximum standardized uptake value; SUVsd, SD of standardized uptake volume;
TBR, tumor-to-background ratio; TLG, total lesion glycolysis; TLGwb, whole-body
total lesion glycolysis.

values than in the no-CB group, but only the difference
between parameters SUVmax and SUVpeak is statisti-
cally significant (17.21 £ 5.87 vs. 11.50 + 5.54,12.42 £ 5.11
vs. 8.20 = 4.95, respectively; all P < 0.05) ('Table 3).

Statistical analyses

In univariate logistics analysis, SUVmax, SUVpeak,
M'TV was significantly associated with response to ther-
apy [odds ratio (OR), 0.876; P = 0.033 and OR, 0.887;
P =0.029,0R,0.938; P =0.045, respectively]. Multivariate

analysis demonstrated that there is a significant associ-
ation between treatment efficacy and SUVmax as well
as pathological types (OR, 0.842; P = 0.011, OR, 0.098;
P = 0.014, respectively), which reveals that pathology
and SUVmax were predictors of response to treatment.
However, no statistical significant were found between
other variables and treatment efficacy (Table 4).

In NSCLC Patients, univariate and multivariate analysis
reflects that SUVmax is an independent prognostic factor
of treatment response (OR, 0.845; P = 0.016; Table 5).

Of the 51 subjects enrolled for the study, the median fol-
low-up was similar between no-CB group and CB group
[9.9 months (range 1.37-21.37 months) vs.11.0 months
(range 2.2-29.4 months)]. At data cutoff (on 1 August
2020), 13 (76%) of 17 patients in no-CB group and 9 (26%)
of 34 patients in CB group met a PFS event. Median PFS
was 3.7 months [95% confidence interval (CI): 3.3-4.1]
in the no-clinical benefit group and 9.9 months (95% CI:
9.1-10.9) in the clinical benefit group (P < 0.001; Fig. 1).
Nine (18%) of 17 patients in the no-clinical benefit group
and 6 (26%) of 34 patients in the clinical benefit group
had died.

In the subgroup, according to the median value, 51
patients were divided into SUVmax < 11.99 (n = 26) and
SUVmax > 11.99 (n = 25). Median PFS was 16.9 months
(95% CI: 13.8-20) in SUVmax < 11.99 and 9.8 months
(95% CI:5.2-14.3) in SUVmax > 11.99 (P = 0.158; Fig. 2).

With respect to the pathological analysis, they were
divided into three groups. Median PFS was 16.9 months
(95% CI: 7.0-26.8) in adenocarcinoma group, 14.8 months
(95% CI: 4.3-25.3) in SCC group and 3.6 months (95%
CI: 3.2-4.0) in SCL.C group (P = 0.042; Fig. 3).

Discussion

The primary goal of this investigation was to explore
the relationship between "F-FDG PET/CT metabolic
parameters and response to immunochemotherapy. We
found that SUVmax was potential predictor of the eval-
uation of therapeutic efficiency (OR 0.842; P = 0.011).
Additionally, logistic analysis also revealed that histol-
ogy was able to predict response to therapy (OR 0.098;
P = 0.014). Although many studies have shown that the
combination treatment of immunotherapy and chemo-
therapy had brought survival benefits for advanced
patients with lung cancer [4-6], the benefit of combining
these two therapeutic methods remain indistinct. In this
study, we found that SUVmax may best predict the effi-
cacy of combination therapy, which will enable clinicians
to adjust their therapeutic strategies in a timely fashion
for those patients who did not benefit from treatment,
consequently improving the clinical outcome of therapy.

In a previous study, metabolism increases demonstrated
that prognosis of lung cancer patients is poor [30]. We
found that the mean + SD of *F-FDG PET/CT in no-CB



Table 4 Results of univariate analysis and multivariate analysis

Univariate analysis Multivariate analysis

OR (95% ClI)
1.231 (0.277- 0.785

Variables P-value OR (95% CI) P-value

Sex (male vs. female)

5.477)
Age (years) (>62 vs. <62) 0.416 (0.104- 0.215
1.664)
Smoking status 0.543 (0.140- 0.377
(never-smoker vs. smoker) 2.104)
Histology (adenocarci- 0.167 (0.033-  0.031 0.098(0.015- 0.014
noma vs. squamous cell 0.849) 0.626)
carcinoma vs. small cell
carcinoma)
SUVpeak 0.876 (0.775-  0.033
0.989)
SUVmax 0.887 (0.797- 0.029 0.842 (0.738- 0.011
0.988) 0.961)
MTV 0.938 (0.881- 0.045
0.999)
GLG 1.000 (0.999- 0.231
1.000)
MTVwb 0.994 (0.988- 0.102
1.001)

Cl, confidence interval; OR, odds ratio; GLG, global lung glycolysis; MTV, meta-
bolic tumor volume with SUV 2.5; MTVwb, whole-body metabolic tumor volume;
SUVmax, maximum standardized uptake value; SUVpeak, peak standardized
uptake value.

Table 5 Results of univariate analysis and multivariate analysis in
non-small-cell lung cancer patients

Univariate analysis Multivariate analysis

Variables OR (95% CI)  P-value OR (95% CI) P-value
Sex (male vs. female) 1.270 (0.276- 0.759
5.839)
Age (years) (>62 vs. <62) 0.907 (0.800- 0.131
1.029)
Smoking status 1.125 (0.283- 0.867
(never-smoker vs. smoker) 4.472)
SUVpeak 0.850 (0.734- 0.031
0.985)
SUVmax 0.839 (0.728- 0.015 0.845 (0.732- 0.016
0.966) 0.968)

Cl, confidence interval; OR, odds ratio; SUVmax, maximum standardized uptake
value; SUVpeak, peak standardized uptake value.

group was higher in all semiquantitative parameters eval-
uated from pretreatment scans compared with CB group.
Chemotherapy might be synergistic with immunotherapy
through release of potentially immunogenic tumor anti-
gens [31,32]. The tumor metabolic information of BR.
FDG PET/CT is actively associated with tumor-related
immune cells [33,34]. Immunotherapy plus chemother-
apy might activate the increase of immunogenic tumor
antigens compared to immunotherapy alone, which fur-
ther promoted the FDG uptake on tumor lesion.

Benz MR ¢7al. demonstrated that "*F-FDG PET/ CT was
a validated tool in the evaluation of treatment response
in lung cancer [30,35,36]. Sharma er a/. [23] found that
pretreatment parameters of ""F-FDG PET/CT were
equipped to predict the response of chemotherapy with
acceptable reliability in advanced NSCLC patients.
However, no relationship was found between SUVmax
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and response to chemotherapy. A report demonstrated
that the entire tumor burden (such as SUVmaxwb,
MTVwb, TLGwb) evaluated by "*F-FDG PET/CT can
predict response to immunotherapy alone in patients
with advanced lung cancer; however, it also not showed
the correlation between SUVmax and response to immu-
notherapy monotherapy [20]. However, in this study,
multivariate analyses revealed SUVmax in PET/CT
were predictors of response to treatment in patients
with advanced lung cancer. First, the difference could be
influenced by the type of treatment modality. Moreover,
we have also evaluated many additional semiquantitative
parameters, which, as per our results, is useful in iden-
tifying clinical benefit from no-clinical benefit. No such
single study can be found in the literature evaluating the
role of so many parameters in patients with lung cancer.

Furthermore, a preliminary analysis found an antitheti-
cal correlation between PET/CT baseline parameters
(SUVmax and SUVmean) and the response to immu-
notherapy in patients with NSCLC [37]. For the past
few years, SUVmax was used in the several literature to
evaluate treatment (surgery, radiotherapy and chemo-
therapy) response and prognosis in lung cancer, even
immunotherapy [23,37,38]. The results obtained from
our study do agree with the above-mentioned study. It
is likely because SUVmax can provide information on
tumor lesion aggressiveness, which is the one associated
with highest metabolic for all lesions, representing the
most active areas of tumor and the most fast proliferative
capacity of tumor cells, appeared to be most sensitive to
treatment.

We also explored the gap between response to chemo-
therapy combined with immunotherapy and clinical
features and found a statistically significant correlation
between SUVmax and pathology with the treatment
response. PFS benefits were observed in the sub-
group, but patients in the group of SUVmax < 11.99 vs.
SUVmax > 11.99 showed no statistically significant. It
was found that lung cancer patients with adenocarcino-
mas had longer PFS than SCC and SCLC. In the present
study, pathology was a predictor of response to chemo-
therapy combined with immunotherapy in patients with
advanced lung cancer, suggesting response to combi-
nation therapy might be associated with pathology and
intratumoral heterogeneity.

Our study had some limitations. The study included a
small sample size and relatively homogeneous incorpo-
rated patients (patients in our study are clinically stage
IIT or IV disease at inclusion). Apart from this, owing to
a considerably small sample size, the analysis of survival
data for this study was not performed, which might ques-
tion this observation. Furthermore, a larger sample size
was required for the study of patients with lung cancer
to more accurately evaluate and define the value of these
semiquantitative parameters for response evaluation.
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Kaplan—Meier plots for progression-free survival in the no-clinical ben-
efit (no-CB) group and clinical benefit (CB) group population.

Fig. 2
= 100
2 — SUVmaxd 11.99
S 8o - SUVmax>11.99
o Y
3 60
b
c
2 404
7]
(]
e
S 20-
8 p=0.158
o 0 1 1 1 1 1
0 5 10 15 20 25

Time of months
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Kaplan—Meier plots for progression-free survival in the adenocarci-
nomas (AD) vs. squamous cell carcinoma (SCC) vs. small cell lung
cancer (SCLC) population.

Conclusion

Our data suggest that SUVmax as an imaging biomarker
can be used to predict interim treatment response of
immunotherapy combination with chemotherapy for

advanced lung cancer patients. Moreover, *F-FDG
PET/CT parameters in combination with clinical fea-
tures (SUVmax and histology) may predict treatment
response with acceptable reliability. However, this evi-
dence is clearly still very limited and further large pro-
spective multicenter trials are needed to examine the
role of "F-FDG PET/CT semiquantitative parameters,
to find a suitable biomarker for evaluating response to
immunotherapy combined with chemotherapy.
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