228 Send Orders for Reprints to reprints@benthamscience.net
Current Radiopharmaceuticals, 2020, 13, 228-237
REVIEW ARTICLE
18F-FDG PET/CT in Restaging and Evaluation of Response to Therapy in
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Abstract: Background: Metabolic information provided by 18F-FDG PET/CT are useful for initial
staging, therapy planning, response evaluation, and to a lesser extent for the follow-up of non-small
cell lung cancer (NSCLC). To date, there are no established clinical guidelines in treatment response
and early detection of recurrence.

Objective: To provide an overview of 18F-FDG PET/CT in NSCLC and in particular, to discuss its
utility in treatment response evaluation and restaging of lung cancer.

Methods: A comprehensive search was used based on PubMed results. From all studies published in
English those that explored the role of 18F-FDG PET/CT in the treatment response scenario were
selected.
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Conclusion: 18F-FDG parameters appear to be promising factors for evaluating treatment response
and for detecting recurrences, although larger prospective trials are needed to confirm these evidences
and to determine optimal cut-off values.

1. INTRODUCTION routinely recommended, due to its high sensitivity and
relatively low specificity [2]. NCCN guidelines recommend
18F-FDG PET/CT as an initial assessment at the diagnosis
of NSCLC and for restaging after induction therapy [3]. The
aim of this monograph is to discuss the utility of 18F-FDG
PET/CT in treatment response evaluation and the restaging

of lung cancer.

Lung cancer is the leading cause of cancer-related death
worldwide. Its management needs a multidisciplinary ap-
proach where imaging techniques play an essential role. 18F-
Fluorodeoxyglucose Positron Emission Tomogra-
phy/Computed Tomography (18F-FDG PET/CT) has be-
come a powerful tool in lung cancer management due to its
ability to assess regional lymph node spread more precisely

than CT scan and to detect metastatic lesions that would
have been missed or equivocal at conventional imaging.
ESMO guidelines for non-small-cell lung cancer (NSCLC)
consider 18F-FDG PET/CT mandatory for staging at diagno-
sis and recommend its use when recurrence is suspected
based on CT scan [1]. 18F-FDG PET/CT is also considered
the most sensitive modality in detecting bone metastasis with
higher sensitivity and specificity than bone scintigraphy.
Nevertheless, follow-up with 18F-FDG PET/CT is not
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2. CLINICAL CONTEXT

The use of 18F-FDG PET/CT is considered in a different
clinical setting (Fig. 1).

2.1. Differential Diagnosis of Solitary Pulmonary Nodules

A solitary pulmonary nodule is defined as a discrete,
well-marginated, rounded opacity less than or equal to 3 cm
in diameter that is completely surrounded by lung paren-
chyma, does not touch the hilum or mediastinum, and is not
associated with adenopathy, atelectasis, or pleural effusion.
Lesions larger than 3 cm are considered malignant until
proven otherwise [4]. 18F-FDG PET/CT is accurate in dif-
ferentiating benign from malignant lesions as small as 1 cm;
observation of the metabolic activity of the nodules, meas-
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Fig. (1). Flow diagram; use of 18F-FDG PET/CT in different setting. (4 higher resolution / colour version of this figure is available in the

electronic copy of the article).

ured by standardized uptake value (SUV), has proven to help
in the differential diagnosis. An overall sensitivity of 96%
(range, 83%-100%), specificity of 79% (range, 52%-100%),
and accuracy of 91% (range, 86%-100%) can be expected [5,
6]. False-negative results can occur in lesions smaller than 1
cm and in tumors with a low metabolism, like carcinoid tu-
mors and bronchioloalveolar cell carcinomas; false-positive
results are expected in inflammatory conditions.

2.2. Staging at Diagnosis

Around 18-36% of patients with NSCLC have distant me-
tastases at diagnosis. Detection of metastasis at initial staging
plays a key role in the most appropriate management of dis-
ease, with a direct impact on prognosis; 18F-FDG PET/CT is
not able to detect brain metastases, due to the high glucose
uptake of normal brain parenchyma [7]. When the absence of
metastasis is proved, the most important decision is between
those patients that can immediately undergo surgery and those
who are unresectable but can benefit from neoadjuvant che-

motherapy, radiotherapy alone, or a combined approach of
chemotherapy and radiotherapy. In case of positive ipsilateral
mediastinal lymph nodes (N2 disease), neoadjuvant platinum-
based chemotherapy can be considered; in case of contralat-
eral mediastinal lymph nodes or supraclavicular nodes (N3
disease), surgery is usually excluded and a combination of
concomitant or sequential chemo-radiation therapy is consid-
ered the gold standard [8]. The good negative predictive value
of 18F-FDG PET/CT in lymph node assessment is its most
important characteristic, thus permitting a correct staging
avoiding invasive procedures. In addition, in the case of pleu-
ral effusion, a negative PET/CT scan can reduce the number of
thoracenteses or thoracoscopic biopsies. Currently, 18F-FDG
PET/CT and brain/thorax CT-scan are used for correct initial
staging of newly diagnosed lung cancers.

2.3. Treatment Response Evaluation

Traditionally tumor response to treatments is evaluated by
CT scan taking into account the morphologic changes and
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using Response Evaluation Criteria In Solid Tumors (RE-
CIST) [9]. However, 18F-FDG PET/CT provides functional
information and detects metabolic changes earlier than mor-
phologic changes. In patients with locally advanced NSCLC
who undergo induction chemotherapy (Fig. 2), a correct re-
staging is decisive: CT scan has some limitations because
small-sized lymph nodes can still harbor metastatic disease,
whereas large lymph nodes can be inflammatory. This is
noteworthy for an accurate restaging after induction treatment,
where the involvement of ipsilateral and subcarinal mediasti-
nal lymph nodes (N2 disease) as well as for contralateral hilar,
mediastinal, and ipsilateral and contralateral supraclavicular
involvement (N3 disease) is crucial for subsequent decisions
and its intrinsic prognostic value. In a meta-analysis including
13 studies and 414 patients with NSCLC, the predictive value
of 18F-FDG PET/CT in NSCLC patients with a pathological
response after neoadjuvant therapy was significantly higher
than that CT scan (P <0.05) [10].

2.4. Detection of Local or Distant Recurrence After Initial
Treatment (Surgery, Chemoradiotherapy, or Radiother-

apy)

Using the new staging system, 5-year survival rates were:
stage 1A1 92%, TA2 83%, IA3 77%; stage 1B, 68%; stage
ITA 60%; stage IIB 53%; stage IIIA 36%, IIIB 36%, IIIC
13%; stage IVA 10%, IVB 0%. Several clinic-pathological
factors are known to be associated with recurrence in early-
stage NSCLC, such as tumor size (T-stage), nodal involve-
ment (N-stage), and smoking history. In the early stages, a
regular follow-up program includes conventional imaging
techniques like CT scan or X-Rays. A meta-analysis includ-
ing 1035 patients and 13 articles compared the diagnostic
value of FDG-PET with conventional imaging techniques for
the detection of lung cancer recurrence. In this report, FDG-
PET was found to be a superior modality for the diagnosis of
local or distant recurrence [11]. Nevertheless, 18F-FDG
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PET/CT seems not a valid tool after stereotactic body radia-
tion therapy in patients with inoperable stage I NSCLC be-
cause of a persistent 18F-FDG uptake that could be related to
inflammation and fibrosis [12]. As a matter of fact, PET/TC
is currently used only in patients with clinical or radiologic
evidence of recurrence.

3. POSTTREATMENT EVALUATION WITH 18F-FDG
PET/CT

Based on the clinical context, metabolic information pro-
vided by 18F-FDG PET/CT can be useful for the steps of
lung cancer workup [13-15]. However, despite recent evi-
dences on the role of 18F-FDG PET/CT in treatment re-
sponse and early detection of recurrence, there are no estab-
lished clinical guidelines in this scenario and data from lit-
erature are not univocal due to variations in methods, patient
characteristics, time of imaging and response definition.
Moreover, most of the to-date-available data refer to patients
treated with cytotoxic agents [16, 17].

Several studies have demonstrated that modifications in
metabolic activity, expressed by changes in SUV during in-
duction therapy or at interim evaluation, are associated with
tumor response and survival [18-21]. Kim et al. [19] retro-
spectively analyzed the prognostic value of 18F-FDG
PET/CT in 42 patients with locally advanced NSCLC (stage
IITA-N2). Patients with reduction of SUVmax below 2.5
after 2 or 4 cycles of preoperative chemotherapy (Fig. 3),
with or without radiation therapy, were considered respond-
ers and showed a median time to recurrence significantly
longer than those with incomplete response (28.3 vs 9.1
months, respectively), whereas there was no significant dif-
ference in median overall survival rate. Similarly, Barnett
et al. [20] evaluated the predictive value of SUVmax in 545
NSCLC patients treated with neoadjuvant therapy (chemo-
therapy, radiation therapy, or chemoradiotherapy) followed

Low dose CT
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Fig. (2). Response evaluation in neo-adjuvant setting; the clinical example illustrated in the figure represents an Adenocarcinoma (T2a
pN2) of the right upper lobe treated with induction chemotherapy prior to surgery; after 3 cycles of therapy the patient presented with a stable
disease on contrast enhanced CT, while there was a clear metabolic response on PET as visualized on axial views before (A) and after the
treatment (B). (4 higher resolution / colour version of this figure is available in the electronic copy of the article).
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Fig. (3). Response evaluation during the course of chemotherapys; in this figure are illustrated the MIP (maximal intensity projection) and
axial views of 18F-FDG PET/CT scans at baseline (A) and after 3 cycles of chemotherapy (B) of a patient with bilateral adenocarcinoma
(cT1: right upper lobe; cT3N2: left upper lobe). Both primary tumor lesions and secondary adenopathies show a partial metabolic and mor-
phological response to therapy. (4 higher resolution / colour version of this figure is available in the electronic copy of the article).

by surgery. On multivariate analysis, an increase versus a
stable or reduced SUVmax after induction therapy was asso-
ciated with worse survival.

In a recent meta-analysis, the impact of SUVmax in the
primary tumor as a predictor of local recurrence and in-
creased risk of death was also highlighted for NSCLC pa-
tients receiving radiotherapy, both before and after the pro-
cedure [22]. Similar results were confirmed in other papers
regardless of the type of radiation treatment, either SBRT
(Stereotactic Body Radiation Therapy) or conventional ra-
diation [20, 23-25].

Along with glucose uptake of the primary tumor, verifi-
cation of the involvement of regional lymph nodes after in-
duction therapy is fundamental for treatment planning in
order to perform the best patients’ selection for surgery. As a
matter of fact, differentiating between N2 or N3 status is
crucial for subsequent decisions and its intrinsic prognostic
value [26-29]. Kremer ef al. [26] examined the value of 18F-
FDG PET/CT in assessing the response to induction therapy
at mediastinal lymph nodes among a cohort of 45 NSCLC
patients with N2 status. They found posttreatment median
SUVmax of N2 nodes significantly lower in responding than

non-responding patients and suggested mediastinoscopy as
not mandatory in patients with a negative PET/CT after
neoadjuvant therapy. Nevertheless, an invasive procedure is
still recommended to confirm lymph node involvement, al-
though some studies have shown the utility of 18F-FDG
PET/CT in the restaging of locally advanced NSCLC [28].

As previously discussed, SUVmax is the semi-
quantitative PET/CT parameter widely used in clinical rou-
tine and the preferred parameter for evaluating the therapeu-
tic response. However, tumors of large dimensions with cen-
tral necrosis show highly heterogeneous 18F-FDG uptake
and SUVmax may not represent the exact distribution of
metabolic status. Therefore, in this case, it may be helpful to
adopt metabolic parameters that incorporate both tumor vol-
ume and the intensity of uptake [14]. Metabolic tumor vol-
ume (MTV) and total lesion glycolysis (TLG) are two such
parameters, although in the literature, they are limited mostly
to the pretreatment setting in retrospective studies [30-32]. In
the posttreatment scenario, Soussan et al. [33] analyzed the
prognostic role of volume 18F-FDG PET/CT parameters in
32 patients with stage IIl NSCLC after induction chemother-
apy followed by surgery. In a multivariate analysis, authors
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found that both tumor volume and TLG, along with SU-
Vmax, SUVmean, and SUVpeak, were an independent prog-
nostic factor for event-free survival. In particular, patients
with MTV <22 ml or TLG <66 ml after induction therapy
had better event-free survival than those with higher values.
Nevertheless, none of the investigated indices was prognos-
tic for OS. On the other hand, Kahraman et al. [34] assessed
the response prediction and prognostic value of TLG in 30
patients with stage IV NSCLC treated with erlotinib. They
found that MTV and TLG absolute values both at early (1
week) and late (6 week) assessment in the course of erlotinib
constituted strong predictor factors for PFS, while the prog-
nostic impact of the same parameters at baseline was limited.
As can be observed, they used metabolic parameters as abso-
lute values rather than cutoff values adopted in the previous
study abovementioned. In the literature, different methods
for tumor volume and TLG calculation, highlighting the lack
and, thus, the need of a standardized process can be ob-
served. Interestingly, some studies have demonstrated prog-
nostic superiority for volume-based parameters (MTV and
TLG) than SUVmax, although they are all based on pre-
treatment evaluation [35, 36]. Thus, larger prospective trials
are needed to support the accurate use of MTV and TLG.

3.1. Criteria for Response Assessment

To date, a largely accepted consensus on the best imaging
modality for posttreatment response evaluation has not been
obtained [37, 38]. World Health Organization (WHO) crite-
ria, RECIST, and RECIST 1.1 are the first criteria widely
adopted in clinical routine and clinical trials for determining
treatment response in solid tumors [17, 39]. However, these
criteria are based on morphologic characteristics and they are
not free from errors. First of all, inter- and intra-reader vari-
ability related to tumor lesion measurements tend to classify
wrongly between 30-40% of tumor progression. Secondly,
and probably the most important, they cannot detect any
change in the metabolic activity of tumor cells, which usu-
ally occurs earlier than changes in size. This aspect is rele-
vant especially in the last years where new anticancer thera-
pies that stabilize the disease are increasing.

On the other hand, response assessment based on
PET/CT parameters, such as European Organization for Re-
search and Treatment of Cancer (EORTC) and PET Re-
sponse Criteria in Solid Tumors (PERCIST) can detect a
change in tumor metabolic activity earlier than the reduction
in tumor size. In fact, the rationale is that the decrease of
18F-FDG uptake would be associated with a loss of viable
cancer cells, while an increase in glucose metabolism and
physically growing of cells in progressive tumors. Some
studies have demonstrated the superiority of PERCIST com-
pared to RECIST criteria in the assessment of tumor re-
sponse and survival, both in NSCLC and SCLC (small-cell
lung cancer) [40-43]. EORTC and PERCIST criteria propose
using quantitative changes in SUV as an index of response:
the first suggests a reduction of a minimum 25% in SU-
Vmax, whereas the second recommends a reduction of 30%
in SUVpeak corrected for lean body mass or an absolute
drop of 0.8 SUVpeak units.

More recently, Hopkins criteria have been proposed as
new PET-based criteria of response for lung cancer [44].
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These criteria, which reproduce in some way Deauville score
from lymphoma, are essentially qualitative considering me-
diastinal blood pool and liver 18F-FDG uptake as the refer-
ence standards. In detail, score 1 is a 18F-FDG uptake less
than or equal to the mediastinal pool, score 2 if greater than
mediastinal pool but less than liver, score 3 identifies likely
inflammatory changes when 18F-FDG uptake is greater than
liver but without focal aspect, while score 4 and 5 (focal and
intense activity greater than liver) were referred to residual
tumor.

As can be observed in the abovementioned criteria,
volumetric or glycolytic changes in 18F-FDG uptake are not
part of the existing response criteria, though they have
shown a prognostic capability in NSCLC [30, 45]. However,
there are limited data in the literature, and mostly retrospec-
tive in nature, comparing MTV and TLG versus available
therapy response criteria, hence future studies are needed to
confirm the findings.

3.2. Other Metabolic Parameters

Along with the absolute value of metabolic parameters at
a single time-point, either at pre or posttreatment evaluation,
other papers have investigated the role of the percentage
change in 18F-FDG activity as a potential predictor of sur-
vival in patients with lung cancer. Zhang et al. [46] found
ASUVmax of 50% as a significant parameter of response and
survival at 1-year and 2-years, whilst in the study of Huang
et al. [47], AMTV was the only independent prognostic fac-
tor for OS. Similarly, Usmanij et al. [45] assessed the role of
early 18F-FDG PET/CT in a cohort of 28 NSCL patients
treated chemoradiotherapy. ATLG was found to be associ-
ated with PFS, with a corresponding range of decrease com-
prises between 38-52%.

Furthermore, recent studies have shown that background
activity-based PET metrics (background subtracted lesion
activity (BSL) and background subtracted volume (BSV) are
promising new prognostic NSCLC markers [48, 49]. For
example, Burger et al. [49] showed that BSL and BSV were
significantly better correlated with tumor response than
MTYV and TLG.

3.3. Limitations

Even if the studies above reported demonstrate 18F-FDG
PET/CT parameters to be important and accurate in the man-
agement of NSCLC, other studies have failed to find a corre-
lation between SUVmax and survival or response assessment
in NSCLC patients. For example, Roy et al. [50] evaluated
the prognostic role of PET/CT in 21 patients with locally
advanced NSCLC. Although a significant decrease in post-
treatment SUVmax was observed in metabolic responders,
the authors did not find a significant difference in terms of
PFS and OS between the responders and non-responders.
One of the main limitations of SUVmax in the response
evaluation is that it does not consider the spatial distribution
of metabolic activity, as it quantifies 18-FDG uptake from a
single hot pixel within the tumor mass. Additionally, it has
been observed that SUVmax cutoff value, chosen to dis-
criminate between favorable and unfavorable prognosis, is
quite wide among studies ranging from 2.4 to 20 [22, 51].
This wide range could be related to different factors, such as
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uptake time, patient obesity, blood glucose level, image
noise, technical issues (methods of attenuation correction,
and reconstruction), or variation of the cohort studied. Simi-
larly to SUVmax, the use of MTV and TLG has been charac-
terized by arbitrary cutoff values and lack of a consensus
uniformly accepted. In a recent meta-analysis by Im H-J
et al. [52], MTV ranged between 0.3 and 68.3, while TLG
between 9.6 and 525. Moreover, other issues related to vol-
ume-based PET/CT calculations are represented by the need
for dedicated software/workstation and which threshold of
SUV to be used. Different approaches have been described,
from an absolute threshold value of 2.5 to a relative thresh-
old mostly of 42%, but also 40% or 50% of SUVmax [48].
For instance, an adenocarcinoma tumor mass with an SU-
Vmax of 2.4 is unmeasurable on MTV or TLG with an abso-
lute threshold of SUV 2.5. In contrast, a lesion with high and
uniform FDG activity is likely to be overestimated if a rela-
tive threshold of 50% of SUVmax is used.

Studies of the diagnostic performance of 18F-FDG
PET/CT in the posttreatment assessment of lung cancer are
summarized in Tables 1, 2 and 3.

4. ROLE OF PET/CT IN THE ERA OF IMMUNE
CHECKPOINT INHIBITORS

In the last few years, immunotherapy with checkpoint in-
hibitors is offering new hope to cancer patients, comprising
NSCLC [53]. Recently, three PD-1/PD-L1 blocking agents
have been approved in either untreated (pembrolizumab) or
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pretreated patients (nivolumab, pembrolizumab and atezoli-
zumab). Despite the improvement in survival outcomes
showed in pivotal trials, not all patients benefit from this new
approach as well as response evaluation to these new drugs
is still challenging. In fact, at early evaluation, morphologic
(RECIST, irRC, irRECIST) and metabolic criteria (EORTC
and PERCIST) have shown a low inter-criteria agreement (k-
values = 0.48-0.7) in a recent paper by Cho and colleagues
[54], though in melanoma patients, suggesting that the
reactivation of the immune system might determine an early
increase of 18F-FDG uptake in the responder patients. As a
consequence, the same group has tried to combine RECIST
and PERCIST criteria to predict response to treatment with
checkpoint inhibitors. They named these criteria PET/CT
Criteria for early prediction of response to Immune-
checkpoint inhibitor Therapy and showed that after 3-4
weeks, tumors classified as a stable disease by RECIST and
with a change over 15.5% in SULpeak by 18F-FDG PET/CT
had a good response at the end of treatment. One of the main
problems with checkpoint inhibitors is related to the inflam-
matory reactions that recall neutrophils, macrophages and
activate T cells on the tumor site. Consequently, 18F-FDG
cannot be considered as a specific marker. In this scenario, a
recent imaging technique based on monoclonal antibody
specific combined with radioactive elements, so-called Im-
muno-PET might assist for response assessment [55]. Most
of these new radiotracers are still in a preclinical setting, but
they are tracing the path to better evaluate response in the
course of checkpoint inhibitors.

Table 1. Posttreatment absolute 18F-FDG PET/CT parameters values.
Author Study No Patients, Treatment PET/CT Para.me- Conclusions
Stage ters Evaluation
Decoster . 31 NSCLC, Chem0.t herapy (pac‘llta?cel, Post-SUVmax <2.5 was associated with
Prospective . carboplatin and gemcitabine) + SUVmax . .
[18] inoperable III . better time-to-progression and OS rates
radiotherapy
. B . .
. . 42 NSCLC, Chemotherapy =+ radiotherapy Post SUVrpax . 2.5 was associated Wl.th
Kim [19] Retrospective IA N2 + SUVmax longer median time to recurrence, no sig-
surgety nificant difference in median OS time
Barnett Retrospective 545 NSCLC, I- indugldoir;tt}lll:rr:py E)crhce}?; (r):;i:_ SUVmax Increase in post-SUVmax for OS: HR=
[20] P v by, 1a Py 2.04 (95% CL, 1.32 t0 3.16)
diotherpy) + surgery
Post-SUVmax correlated with:
Na [22] Meta-analysis 151 SllileLC’ Chemoradiotherapy, SBRT SUVmax LC: HR =2.01 (95% CI, 1.16-3.46)
OS: HR =2.47 (95% CI, 0.58-13.03)
Clarke [24] Retrospective 82 NSCLC, SBRT SUVmax PosF-SUVmax <‘2 mgnlﬁcantly associated
T1-T2 with a lower risk of distant metastases
Bollineni Post-SUVmax >5 significantly associated
© 21;‘““ Retrospective | 132 NSCLC, I SBRT SUVmax with failure of LC: HR = 9.5 (95% CI, 1.8-
[25] 49.0)
Kremer 42 NSCLC, 1II Chemotherapy, chemoradio- Post-SUYmax values after therap}.f signifi-
2 N2 th SUVmax of N2 cantly different between responding and
261 crapy non-responding N2 nodes
SUVmax SUVmean . .
S SUVpeak All metabolic parameters were prognostic
()[1;535]an Prospective 32 NSCLC, III Chemotherapy + surgery M"l?V factor for event-free survival, but not for
TLG oS

Abbreviations: HR, hazard ratio; LC, local control; NSCLC, non-small cell lung carcinoma; OS, overall survival; SUV, standardized uptake value.
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Table 2. Criteria for response assessment with 18F-FDG PET/CT.
No Patients, PET/CT Parame- .
Author Study Treatment . Conclusions
Stage ters Evaluation
Responders vs non-responders:
21 NSCLC, Cisplatin, vi 1- .
Fledelius, [30] Retrospective 1Spiatin, vinore PERCIST Median OS: 8.6 vs 2.6 mo, p < 0.001
IIB-II1 bine
Median PFS: 8.4 vs 2.7 mo, p < 0.001
PERCIST PERCIST was a significant factor for pre-
44 NSCLC 11, > . )
Ding [40] Retrospective Chemotherapy dicting DFS:
I, IV RECIST
HR=3.20 (95% CI: 1.85-5.54).
ettt 2017 25 NSCLC, Paclitaxel, car- Responders vs non-responders:
[4;’] Prospective inoperable IIIB- | boplatin, bevacizu- PERCIST Median OS: 9.1 vs 4.4 mo, p < 0.001
4 ..
v mab & erlotinib Median PFS: 22.8 vs 1.7 mo, p < 0.001
.. . Chemotherapy + EORTC Perfect concordance was achieved between
Ziai [42] Retrospective 29 SCLC . e
radiotherapy PERCIST the EORTC and PERCIST criteria
35 NSCLC. 11 RECIST EORTC criteria and PERCIST were more
Shang [43] Prospective v ’ Chemotherapy EORTC sensitive and accurate than RECIST for the
PERCIST detection of an early therapeutic response
. . . 201 lung can- . L
Sheikhbahaei [44] Retrospective All Hopkins criteria OS: HR =2.12,p <0.001

cer, I-IV

Abbreviations: EORTC, European organisation for research and treatment of cancer; HR, hazard ratio; LC, local control; NSCLC, non-small cell lung carcinoma; PERCIST, positron
emission tomography response criteria in solid tumors; OS, overall survival; RECIST, response evaluation criteria in solid tumors.

Table3. Other posttreatment PET/CT parameters.
No Patients, PET/CT Parame- .
Author Study Treatment . Conclusions
Stage ters Evaluation
Barnett [20] Retrospective 78 NSCLC, I- Chemotherapy, ASUVmax of N2 % Reduction in N2 SUV >0% HR= 0.42
v radiotherapy, or (95% C10.18-0.98) p=0.044
i +
chemoradiotherpy % Reduction in N2 >60% HR= 0.53 (0.30-
surgery 0.93) p=0.028
Wang [23] Prospective 44 NSCLC, Radiotherapy ASUV % Change of metabolic activity was shown
inoperable I-I11 to be predictive of survival.
OS: HR =0.97 (95% CI, 0.95-0.99); PFS:
HR =0.97 (95% CI, 0.96-0.99)

Kahraman [34] Prospective 30 NSCLC, IV Erlotinib TLG, Post-TLG and ATLG levels measured at

ATLG early (1 Week‘) or late (6 weeks) were predic-
tive factors for PFS.
Usmanij, 2013 Retrospective 28 NSCLC, 11T Chemoradiotherapy ATLG ATLG associate with PFS: HR = 1.17 (95%
[45] CL 1.01-1.35)
Zhang [46] Prospective 46 NSCLC, 111 Chemoradiotherapy ASUVmax ASUVmax >50% predicted early therapy
response and PFS

Huang [47] Prospective 53 NSCLC, Chemoradiotherapy AMTV AMTYV independent prognostic factor for OS

Burger [48] Retrospective 44 NSCLC, II- Neoadjuvant che- BSV Post-BSV and post-BSL correlated with

v motherapy BSL histopathologic tumor regression score
Roy [50] Prospective 21 NSCLC, 1T Chemoradiotherapy ASUVmax ASUVmax >50% t did not provide any

prognostic significance.

Abbreviations: BSL, background subtracted lesion activity; BSV, background subtracted volume; A, percentage change; HR, hazard ratio; MTV, metabolic tumor volume; NSCLC,
non-small cell lung carcinoma; OS, overall survival; SUV, standardized uptake value; T7LG, total lesion glycolysis.
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CONCLUSION

Metabolic parameters extracted by 18F-FDG PET/CT,
ranging from the historical SUVmax to the most recent MTV
and TLG, seem to be valuable prognostic and predictive fac-
tors in NSCLC patients. The inclusion of quantitative 18F-
FDG indexes, beyond SUVmax, to assess tumor response
after each treatment represents the next future and the way
for better patients’ selection, and cost-effectiveness. How-
ever, further large prospective clinical studies are necessary
to confirm the prognostic role of 18F-FDG PET/CT and to
determine the optimal cut-off values.
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irRECIST = RECIST for Immune Based Therapeutics

MTV = Metabolic Tumor Volume

NSCLC = Non-Small Cell Lung Carcinoma
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PET/CT = Positron Emission Tomography/Computed
Tomography

RECIST = Response Evaluation Criteria In Solid Tu-
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