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Abstract

Introduction: Synchronous oligometastatic disease (sOM) is an oncological concept, characterized by
a limited cancer burden. Oligometastatic patients could potentially benefit from local radical
treatments. Despite the fact that the sOM condition is well recognized, a universal definition, including
a specific definition for non-small cell lung cancer (NSCLC), is not yet available. The aim of this

systematic review is to resume sOM definitions and staging requirement used in NSCLC.

Methods: The key issue was formulated in one research question according to the PICO strategy. The
question was introduced in MEDLINE (OvidSP). All articles dealing with sOM-NSCLC and providing a
definition of sSOM-NSCLC were selected and analyzed.

Results: A total of twenty-one eligible articles focusing on sOM NSCLC were retrieved and analyzed. In
17 studies (81%), patients had to be staged with magnetic resonance or computed tomography (CT) of
the brain, thoracic and abdominal CT and positron emission tomography. The total number of
metastases allowed in the definitions ranged between 1 and 8, but in 38.1% of studies the maximum
number was 5. Most of the publications did not define the number of involved organs and the
maximum number of metastases per organ. For mediastinal lymph-node involvement, only 5 (27.8%)

articles counted this as a metastatic site.
Conclusions: No uniform definition of sOM-NSCLC could be retrieved by this systematic review.
However, extended staging was mandated in the majority of studies. An accepted oncological

definition of sOM is essential for patient selection in order to define prospective clinical trials.

Keywords: NSCLC; oligometastatic disease definition; synchronous; systematic review
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Introduction:

Approximately half of all patients with non-small cell lung cancer (NSCLC) present with metastatic
disease, with a median overall survival (OS) of 12 months! . However, metastatic NSCLC is a
heterogeneous status, characterized by different clinical presentations and prognoses according to
anatomical sites and number of metastases. In 1995, Hellman and Weichselbaum defined
oligometastatic disease? as a state of limited systemic metastatic burden, in which eradication of
oligometastases with local radical therapies (i.e. surgery and radiotherapy) could be curative in
selected patients3.

Currently, no single, uniform and reliable definition of synchronous oligometastatic disease (sOM) in
NSCLC does exist. In the ESMO guidelines a paragraph is dedicated on oligometastatic disease, without
a clear definition of this status, reporting that many clinical trials investigating local treatment of
oligometastatic disease have limited inclusion to patients with <5 metastases, but the vast majority of
the trials included patients with <3 metastases!. In the NCCN guidelines oligometastatic patients are
defined as isolated or limited metastatic disease*.

A uniform definition is of importance as new effective local ablative therapies are developed. Their
integration in therapeutic algorithms for sOM NSCLC is tested in different prospective clinical trials>6.
In an attempt to provide a definition of sOM NSCLC, the European Organisation for Research and
Treatment of Cancer - Lung Cancer Group (EORTC-LCG) developed a consensus definition based on
clinical sOM cases, a European sOM survey and a systematic review of the currently requested staging
methods and sOM definitions used in clinical trials 7-9. Here we report the results of the systematic

review.

Material and Method:

The key issue was formulated in one question according to the PICO criteria (population, intervention,
control, and outcomes). The standard reporting guidelines (PRISMA statement - http://www.prisma-
statement.org/) has been used for this systematic review. The research question was strictly
concentrated on the clinical definition of sOM-NSCLC. The research equation composed of MeSH
descriptors and free-text keywords, as reported in Supplement 1, have been launched in MEDLINE
(OvidSP) in October 2017.

A time cut-off of January 1st, 1996 has been used in order to identify publications with patients staged
according to the 5th TNM classification and abovel0. Titles and abstracts were screened independently
by two authors (MGL and NGL) and reviewed by two other authors (AMD and TB) to determine
potentially relevant articles for the systematic review. The selection process was divided in two parts:
abstract and full articles selection.

Abstracts were selected as follow: i) focusing only on lung cancers (NSCLC or SCLC), ii) dealing with

synchronous oligometastatic tumors, whatever the definition used by the authors, iii) providing a
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definition of oligometastatic status, iv) any retrospective or prospective study, v) for retrospective
study, the number of patients had be at least 14 (adapted from the statistical Simon’s design).

Full articles were evaluated according to the previous criteria and contributes in French, English,
Dutch and Italian were accepted.

Series focusing on a specific single metastatic organ (e.g. only brain or adrenal gland) were excluded,
as the focus of the review was oligometastasis instead of solitary metastasis. Also systematic reviews,
meta-analysis and editorials were not included.

Additional publications were identified through examination of references cited in the eligible
publications and were added if they also fulfilled the selection criteria. Disagreements were resolved
by consensus.

The following variables were extracted from the publications for the definition of the sOM NSCLC: (1)
number of metastases, (2) number of organs with at least one metastasis, (3) number of metastases
per organ, (4) lymph node status, (5) metastatic sites that were excluded.

Additional data describing the population, intervention and outcomes were also extracted: (1) type of
study; (2) single or multi centre experience; (3) number of patients enrolled; (4) staging system; (5)
radiological assessment (thoracic, mediastinal, cranial and extracranial metastatic staging); (6)

pathological proof of malignancy; (7) primary outcome; (8) curative therapeutic intent.

Results:

The search strategy and potentially eligible abstracts are shown in Supplement 2. A total of 1125
potentially eligible titles were identified and 80 duplicates were removed. Among 1045 titles, 348
respected the abstract selection criteria (ASC) and another 9 articles were added by reviewing the
references from the included articles. Seventy-three articles fulfilled the full publications selection
criteria (FPSC) and among them we selected those that were focused on the sOM (i.e. article focussing
only on oligoprogression and oligorecurrence were excluded). We accepted articles if evaluating both
sOM (main issue of the systematic review) and oligoprogression/recurrence. A total of 21 articles

were eligible for this systematic analysis 5611-28 as reported in Figure 1.

Population:

The main studies’ characteristics are reported in Table 1. Most of the published data were
retrospective (n = 14; 66,6%) and single centre (n= 17; 81%). The total number of sOM-NCLC patients
described in the 21 studies was 1215 (range: 18-198) with a median number of 39.

Mandated staging:
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In the majority of studies (n = 17; 81%), staging with thoracic and abdominal CT-scan, positron
emission tomography with 2-deoxy-2-[fluorine-18] fluoro-D-glucose integrated with CT (8F-FDG
PET/CT) and brain Magnetic Resonance Imaging (MRI) or CT was mandated. In particular, in 16
studies baseline brain imaging was mandated and baseline brain MRI was preferred in 14 articles
(66.7%). Mediastinal staging was predominantly clinical (n = 13; 62%) with 18F-FDG PET/CT while
only 5 articles (23.8%) mandated a pathological mediastinal staging by endobronchial ultrasound
(EBUS). A pathological proof of metastases was not requested in 3 articles (14.3%), was mandated for
all sites in one study (4.8%), and for at least one metastatic site in 2 studies (9.5%). In the majority of

studies (n = 15; 71.4%) this information was not available (Table 1).

Outcomes:

The main information about the applied definitions of sSOM NSCLC is reported in the Table 2. The total
number of metastases used in the definition of sOM ranged between 1 and 8, and in 8 studies (38.1%)
the maximum number of metastases allowed was 5. In most of the series (n = 13; 61,9%), we did not
find any limitation or restriction about the number of organs involved with at least one metastasis,
otherwise, when defined, the maximum number of allowed metastatic organs was 3 in 1 article (4.8%),
2in4 (19%) and 1 in 3 (14.3%).

The maximum number of metastases per organ was not defined in 12 articles (51.1%), in 3 (14.3%) a
partial definition was given (e.g. no more than two liver metastases, no more than 3 metastases for
brain, less than 5 in a single organ other than lung). When a maximum number of metastases per
organ was defined it ranged between 1 and 5 (6 articles; 28.6%).

We checked whether mediastinal lymph-nodes involvement was counted as a separate metastatic site.
This was not specified in 3 studies (14.3%), in 13 (61.9%) lymph-nodal involvement was not counted
in the number of metastatic organs allowed, while only in 5 (23.8%) mediastinal lymph-nodes were
effectively counted as a metastatic site. In one article all lymph-nodal sites were considered as
metastatic sites, while in 4 articles only the N3 stations were counted as a metastatic site.

Nineteen of the 21 studies did not exclude any specific metastatic site, while in 2 articles uncontrolled
brain, gastrointestinal and skin metastases, or pleural/pericardial metastases were not allowed.
Overall survival (0S) was the primary outcome in most of the published articles (n = 18; 85.7%), while
in 2 articles (9.5%) this was progression free survival (PFS). In 4 papers both OS and PFS were
considered as coprimary endpoints. In 18 articles (85.7%) the authors declared that the treatment of

oligometastatic disease had a curative intent. All the variables have been resumed in Table 2.

Discussion:
Despite the fact that the sOM status is currently recognized in NSCLC, a uniform definition is not
available and several issues are still open. Hence, we performed a systematic review of the literature in

order to offer a scientific support on the published definitions of sOM NSCLC and to support the

7
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EORTC LCG consensus8. Based on this systematic review, it emerges that a single clinical definition of
sOM NSCLC does not exist; from the numerous retrieved publications on sOM only a minority provided
a clear definition (Table 3-4).

Although there is no clear definition of sOM, in the majority of the articles a complete radiological
staging using brain MRI and !8F-FDG PET/CT was mandated. This is in line with the general consensus
in scientific societies as ESMO, NCCN and EORTC!429, Complete radiological staging remains important
for the definition of sOM, but also the outcome of radical treatment of sSOM patients, as stage migration
is a well-known phenomenon when introducing more sensitive diagnostic techniques as 18F-FDG-
PET/CT and brain MRI. Potentially this could be useful in a better patient selection and consequently
an improvement in clinical outcomes.

Furthermore, 18F-FDG PET/CT was the main method required to stage both systemic disease and
mediastinal lymph-nodal status. On the opposite, it is unclear if a pathological proof of the mediastinal
lymph-nodal involvement in the metastatic process is requested in addition to the metabolic and
morphologic assessment, probably due to excellent sensitivity and specificity of 18F-FDG PET/CT. A
recent systematic review reported that 18F-FDG PET/CT is associated with a sensitivity and specificity
in the identification of lymph nodal involvement with value of between 79-85% and 87-92%,
respectivelys3?,

In most articles, authors did not report on the histopathological proof of malignancy of the metastatic
site. Apparently, mediastinal lymph node involvement is not uniformly considered relevant in the
definition of sOM-NSCLC and in the selection of patient eligible for combined local and systemic
treatments. It is also uncertain whether involved mediastinal lymph nodes should be counted as a
separate metastatic site. According to the TNM classification!?, mediastinal lymph nodes are
considered locally advanced, but not metastatic. However, from the available literature it is known
that mediastinal lymph node involvement negatively affects outcome of sOM patients [10]. In most of
the studies included in this systematic review, mediastinal lymph node involvement was not counted
as a separate metastatic anatomical site. Future prospective trials should establish or evaluate
whether radical treatment of sOM NSCLC with mediastinal lymph node involvement and which levels
(N1-3) impact on outcomes of these patients.

Additionally, in all included articles, we could not identify any specific metastatic site that was
uniformly excluded from a radical combined oncological approach. This could be a selection bias as
some clinical presentations (e.g. leptomeningeal dissemination, lung lymphangitis) are associated with
poor clinical outcomes and those patients have not been considered in the selected, mostly
retrospective, studies for this review, because they are generally not included in sOM trials.

The level of evidence and the potential biases of the retrieved publications can limit the information
provided by this review. The majority of the studies were retrospective single center series, and
outside of the maximum number of metastases, other information like the number of organs with at

least one metastasis, the maximal number of metastases per organ was a selection criteria in only a

8
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limited number of publications. Even for the maximal number of metastases, which was defined in all
studies, no clear cut-off could be found, however, the majority of studies did not allow over 5
metastases. From the published papers we cannot deduce whether these data were missing or the

authors had not considered them fundamental for their research.

Conclusions:

Synchronous oligometastatic NSCLC defines patients, in whom the combination of systemic and local
ablative treatments may influence tumour behavior. Although many studies have been published on
this subject, evidence from this systematic review suggests that a uniform and reliable definition of
sOM does not exist. However, mandated diagnostic staging was very stringent with 18F -FDG PET/CT
and imaging of the brain. Nevertheless, some consensus emerged in the cut-off defining the maximal
number of metastases and the staging work-up.

The results of this systematic review served as a scientific basis for the consensus meeting on the
definition of sOM as initiated by the EORTC-LCG, to propose a collective multidisciplinary definition of
sOM NSCLC to be used in prospective clinical trials.

Acknowledgement: This publication was supported by the EORTC Cancer Research Fund.



296

297
298
299

300
301

302
303
304

305
306

307
308
309

310
311
312
313

314
315
316

317
318
319

320
321
322

323
324
325
326

327
328
329

330
331
332
333

334
335
336

References:

10.

11.

12.

13.

Planchard D, Popat S, Kerr K, et al. Metastatic non-small cell lung cancer: ESMO Clinical Practice
Guidelines for diagnosis, treatment and follow-up. Ann Oncol Off] Eur Soc Med Oncol.
2018;29(Supplement_4):iv192-iv237. doi:10.1093 /annonc/mdy275

Hellman S, Weichselbaum RR. Oligometastases. J Clin Oncol Off ] Am Soc Clin Oncol. 1995;13(1):8-
10. doi:10.1200/]C0.1995.13.1.8

Ricardi U, Giaj Levra N, Badellino S, Alongi F. Role of consolidative stereotactic ablative
radiotherapy in patients with oligometastatic non-small cell lung cancer. J Thorac Dis.
2017;9(8):2235-2237. d0i:10.21037/jtd.2017.06.133

National Comprehensive Cancer Network. Non- Small Cell Lung Cancer (Version 3.2018).
Accessed December 16, 2018.

Iyengar P, Wardak Z, Gerber DE, et al. Consolidative Radiotherapy for Limited Metastatic Non-
Small-Cell Lung Cancer: A Phase 2 Randomized Clinical Trial. JAMA Oncol. 2018;4(1):e173501.
d0i:10.1001/jamaoncol.2017.3501

Gomez DR, Blumenschein GR, Lee ]], et al. Local consolidative therapy versus maintenance therapy
or observation for patients with oligometastatic non-small-cell lung cancer without progression
after first-line systemic therapy: a multicentre, randomised, controlled, phase 2 study. Lancet
Oncol. 2016;17(12):1672-1682. doi:10.1016/S1470-2045(16)30532-0

Levy A, Hendriks L, Berghmans T, et al. MA25.01 EORTC Lung Cancer Group Survey to Define
Synchronous Oligometastatic Disease in NSCLC. ] Thorac Oncol. 2018;13(10):S445-S446.
doi:10.1016/j.jtho.2018.08.529

Dingemans A, Hendriks L, Berghmans T, et al. MA25.02 Searching for a Definition of Synchronous
Oligometastatic (sOM)-NSCLC: A Consensus from Thoracic Oncology Experts. ] Thorac Oncol.
2018;13(10):S446.d0i:10.1016/j.jtho.2018.08.530

Hendriks L, Dooms C, Berghmans T, et al. MA25.03 Defining Oligometastatic Non-Small Cell Lung
Cancer (NSCLC): An Evolving Multidisciplinary Expert Opinion. | Thorac Oncol. 2018;13(10):S446-
S447.d0i:10.1016/j.jtho.2018.08.531

Goldstraw P, Chansky K, Crowley ], et al. The IASLC Lung Cancer Staging Project: Proposals for
Revision of the TNM Stage Groupings in the Forthcoming (Eighth) Edition of the TNM
Classification for Lung Cancer. | Thorac Oncol Off Publ Int Assoc Study Lung Cancer. 2016;11(1):39-
51.do0i:10.1016/j.jth0.2015.09.009

Johnson KK, Rosen JE, Salazar MC, Boffa D]. Outcomes of a Highly Selective Surgical Approach to
Oligometastatic Lung Cancer. Ann Thorac Surg. 2016;102(4):1166-1171.
do0i:10.1016/j.athoracsur.2016.04.086

Khan AJ], Mehta PS, Zusag TW, et al. Long term disease-free survival resulting from combined
modality management of patients presenting with oligometastatic, non-small cell lung carcinoma
(NSCLC). Radiother Oncol ] Eur Soc Ther Radiol Oncol. 2006;81(2):163-167.
d0i:10.1016/j.radonc.2006.09.006

Lopez Guerra JL, Gomez D, Zhuang Y, et al. Prognostic impact of radiation therapy to the primary

tumor in patients with non-small cell lung cancer and oligometastasis at diagnosis. Int ] Radiat
Oncol Biol Phys. 2012;84(1):e61-67. doi:10.1016/j.ijrobp.2012.02.054

10



337
338
339

340
341
342

343
344
345

346
347

348
349
350

351
352
353
354

355
356
357
358

359
360
361

362
363
364

365
366
367

368
369
370

371
372
373

374
375
376
377

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Nieder C, Tollali T, Reigstad A, Pawinski A, Haukland E, Dalhaug A. Oligometastatic non-small cell
lung cancer: a significant entity outside of specialized cancer centers? Med Princ Pract Int ] Kuwait
Univ Health Sci Cent. 2014;23(6):526-531. d0i:10.1159/000365634

Parikh RB, Cronin AM, Kozono DE, et al. Definitive primary therapy in patients presenting with
oligometastatic non-small cell lung cancer. Int ] Radiat Oncol Biol Phys. 2014;89(4):880-887.
d0i:10.1016/j.ijrobp.2014.04.007

Plones T, Osei-Agyemang T, Krohn A, Passlick B. Surgical Treatment of Extrapulmonary
Oligometastatic Non-small Cell Lung Cancer. Indian | Surg. 2015;77(Suppl 2):216-220.
doi:10.1007/s12262-012-0771-6

Sakai K, Takeda M, Hayashi H, et al. Clinical outcome of node-negative oligometastatic non-small
cell lung cancer. Thorac Cancer. 2016;7(6):670-675.d0i:10.1111/1759-7714.12386

Sheu T, Heymach ]V, Swisher SG, et al. Propensity score-matched analysis of comprehensive local
therapy for oligometastatic non-small cell lung cancer that did not progress after front-line
chemotherapy. Int ] Radiat Oncol Biol Phys. 2014;90(4):850-857. do0i:10.1016/j.ijrobp.2014.07.012

Su S, Hu Y, Ouyang W, et al. Might radiation therapy in addition to chemotherapy improve overall
survival of patients with non-oligometastatic Stage [V non-small cell lung cancer?: Secondary
analysis of two prospective studies. BMC Cancer. 2016;16(1):908. doi:10.1186/s12885-016-2952-
3

SuS, Li T, Lu B, et al. Three-Dimensional Radiation Therapy to the Primary Tumor With
Concurrent Chemotherapy in Patients With Stage IV Non-Small Cell Lung Cancer: Results of a
Multicenter Phase 2 Study From PPRA-RTOG, China. Int | Radiat Oncol Biol Phys. 2015;93(4):769-
777.d0i:10.1016/j.ijrobp.2015.08.012

Xanthopoulos EP, Handorf E, Simone CB, et al. Definitive dose thoracic radiation therapy in
oligometastatic non-small cell lung cancer: A hypothesis-generating study. Pract Radiat Oncol.
2015;5(4):e355-363.d0i:10.1016/j.prro.2014.11.006

Inoue T, Katoh N, Aoyama H, et al. Clinical outcomes of stereotactic brain and/or body
radiotherapy for patients with oligometastatic lesions. Jpn J Clin Oncol. 2010;40(8):788-794.
doi:10.1093/jjco/hyq044

Cheruvu P, Metcalfe SK, Metcalfe ], Chen Y, Okunieff P, Milano MT. Comparison of outcomes in
patients with stage Il versus limited stage IV non-small cell lung cancer. Radiat Oncol Lond Engl.
2011;6:80.doi:10.1186/1748-717X-6-80

Collaud S, Stahel R, Inci |, et al. Survival of patients treated surgically for synchronous single-organ
metastatic NSCLC and advanced pathologic TN stage. Lung Cancer Amst Neth. 2012;78(3):234-238.
d0i:10.1016/j.lungcan.2012.09.011

Congedo MT, Cesario A, Lococo F, et al. Surgery for oligometastatic non-small cell lung cancer:
long-term results from a single center experience. | Thorac Cardiovasc Surg. 2012;144(2):444-452.
doi:10.1016/j.jtcvs.2012.05.051

De Ruysscher D, Wanders R, van Baardwijk A, et al. Radical treatment of non-small-cell lung cancer
patients with synchronous oligometastases: long-term results of a prospective phase II trial
(Nct01282450). ] Thorac Oncol Off Publ Int Assoc Study Lung Cancer. 2012;7(10):1547-1555.
doi:10.1097/JT0.0b013e318262caf6

11



378
379
380

381
382
383

384
385
386

387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415

27.

28.

29.

30.

Downey R], Ng KK, Kris MG, et al. A phase II trial of chemotherapy and surgery for non-small cell
lung cancer patients with a synchronous solitary metastasis. Lung Cancer Amst Neth.
2002;38(2):193-197.

Griffioen GHM], Toguri D, Dahele M, et al. Radical treatment of synchronous oligometastatic non-
small cell lung carcinoma (NSCLC): patient outcomes and prognostic factors. Lung Cancer Amst
Neth. 2013;82(1):95-102. d0i:10.1016/j.lungcan.2013.07.023

deSouza NM, Liu Y, Chiti A, et al. Strategies and technical challenges for imaging oligometastatic
disease: Recommendations from the European Organisation for Research and Treatment of Cancer
imaging group. Eur J Cancer Oxf Engl 1990.2018;91:153-163. d0i:10.1016/j.ejca.2017.12.012

Volpi S, Ali JM, Tasker A, Peryt A, Aresu G, Coonar AS. The role of positron emission tomography in

the diagnosis, staging and response assessment of non-small cell lung cancer. Ann Transl Med.
2018;6(5):95.doi:10.21037/atm.2018.01.25

12



416
417
418
419
420
421
422
423
424
425

Figures and tables legend:

Table 1. Studies selected, population and intervention in NSCLC synchronous oligometastatic (PICO
criteria)

Table 2. Outcomes in NSCLC synchronous oligometastatic (PICO criteria)

Table 3. Resume of variables

Figure 1. Search flowchart

Supplement Table 1. Research question according to PICO criteria

Supplement Table 2. Search strategy and potentially eligible abstracts identified by search strategy
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Authors/Year Population Intervention
Type Single/multi Patients TNM Work-up PET-CT Brain-MRI ~ Brain-CT  Mediastinal ~ Pathological proof of
of center (n) staging malignancy
study
Downey R. 2002 [27] NRT Single 23 5t Complete No Yes N.A. EBUS All sites
Khan A. 2006 [12] RS Single 23 N.A. Partial 1 Yes N.A. N.A. PET-CT N.A.
Inoue St. 2010 [22] RS Single 25 N.A. Complete No No N.A. PET-CT No
Cheruvu P. 2011 [23] RS Single 38 7t Complete Yes Yes N.A. PET-CT N.A.
Collaud S. 2012 [24] RS Single 29 6h Complete Yes Yes N.A. EBUS N.A.
Congedo M. 2012 [25] RS Single 53 5t Complete Yes No Yes EBUS N.A.
De Ruysscher D. 2012 [26] NRT Single 40 6h Complete Yes Yes N.A. PET-CT At least one site
Lopez Guerra J. 2012 [13] RS Single 78 6" Incomplete N.A. N.A. N.A. N.A. N.A.
Griffioen G. 2013 [29] RS Multicenter 61 Sth_7th Complete Yes Yes N.A. PET-CT N.A.
Nieder C.S 2014 [14] RS Multicenter 23 7t Complete Yes Yes Yes PET-CT N.A.
Parikh R. 2014 [15] C Single 186 7t Complete Yes Yes No PET-CT N.A.
Sheu T 2014 [18] DB Single 90 7t Incomplete N.A. N.A. N.A. N.A. No
Plones T. 2015 [16] RS Single 56 6h Complete Yes Yes Yes EBUS N.A.
Su Ss. 2015 [20] NRT Multicenter 198 6h Complete Yes Yes Yes PET-CT N.A.
Xanthopoulos E. 2015 [21] DB Single 29 7t Complete Yes N.A. No PET-CT N.A.
Fleckenstein J. 2016 [28] DB Single 39 Sth_7th Complete Yes N.A. N.A. N.A. N.A.
Gomez D. 2016 [6] RT Multicenter 49 7t Complete Yes Yes N.A. PET-CT N.A.
Johnson K. 2016 [11] DB Single 37 Sth_7th Complete Yes Yes Yes EBUS No
Sakai Ks. 2016 [17] RS Single 18 7t Complete Yes Yes Yes PET-CT N.A.
Su Ss. 2016 [20] NRT Single 91 6h Complete Yes Yes Yes PET-CT N.A.
Iyengar P . 2017 [5] RT Single 29 N.A. Complete # Yes Yes Yes PET-CT At least one site

Table 1. Studies selected, population and intervention in NSCLC synchronous oligometastatic (PICO criteria)

14



Authors/Year QOutcomes
Number of Number  Number of N status as Prognostic Primary Multivariate Metastatic site Mutational Curative
organs with of mts mts per organ/N factor outcome analysis and OS excluded analyses/impact on intent
at least one organ level analysis outcomes
mts
Downey R. 2002 [27] 1 1 1 No No Other - No No N.A.
Khan A. 2006 [12] N.A. 2 N.D. Yes/N3 No OS None No No Yes
Inoue St et al. 2010 [22] 2 5 N.D. No Yes OS/PES/ None No No Yes
Other
Cheruvu P. 2011 [23] N.A. 8 N.D. Yes/N3 Yes OS GTV No No Yes
Collaud S. 2012 [24] 1 1 1 No Yes oS None No Yes (EGFR)/No Yes
Congedo M. 2012 [25] 2 2 2 No Yes OS Weight loss, PET- No No N.A.
CT, surgical
resectiom
De Ruysscher D. 2012 [26] N.A. 5 N.D. No No OS None Pleural or Yes (EGFR)/N.A. Yes
pericardial
effusion
Lopez Guerra J. 2012 [13] N.A. 4 N.D. No Yes OS Radiation dose, No No Yes
PS, tumor volume
Griffioen G. 2013 [29] N.A. 3 N.D. No Yes OS/PFS/ None No No Yes
Other
Nieder C.S. 2014 [14] 1 3 3 No Yes OS None No No Yes
Parikh R.2014 [15] N.A. 5 N.D. Yes/N3 Yes oS PS, N status, No Yes (EGFR)/Yes Yes
number of organs,
Sheu T. 2014 [18] N.A. 3 N.D. N.A. Yes OS/PES Sex, PS, local No No Yes
therapy
Plones T. 2015 [16] N.A. 5 N.D. No Yes OS Bone metastases No No Yes
Su Ss. 2015 [20] 3 N.A. No more 2 No Yes oS Radiation dose No Yes (EGFR)/No Yes
liver mets (>63 Gy), tumor
volume, PS
Xanthopoulos E. et al. 2015 N.A. 4 N.D. No Yes (0N} Radiotherapy, No No Yes
[21] female, number of
metastatic organs
Gomez D. 2016 [6] N.A. 3 N.D. Yes/N3 No PEFS - No Yes Yes
(EGFR/ALK)/Yes
Fleckenstein J. 2016 [28] N.A. 5 3 for brain N.A. Yes OS/PFS None No No Yes
mts
Johnson K. 2016 [11] 2 5 <5 No No OS None No No Yes
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Sakai Ks.2016 [17] 2 5 5 No No oS None No Yes (EGFR)/Yes Yes
Su Ss. 2016 [20] N.A. 4 N.D. N.A. Yes OS Radiation dose, No No Yes
tumor volume
Iyengar P. 2017 [5] N.A. 5 5 Yes/Nx No PFS - Uncontrolled No Yes
(no more 3 brain
lung or metastases
liver)

Table 2. Outcomes in NSCLC synchronous oligometastatic (PICO criteria)
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Variables

Number of pubblications (%)
Tot:21

Type of study

Retrospective series 10 (47.6%)
Prospective non randomized study 4 (19%)
Randomized study 2 (9.6%)
Cohort 1 (4.8%)
Database/registry 4 (19%)
Other 0

Single center 17 (81%)
Multicentric 4 (19%)
Total number of patients (all studies combined) 1215 [range 18-198]
Median number of patients 39
Staging system

5% or 6 8 (38.1%)
6" and 7% 3 (14.3%)
70 7 (33.3%)
gth 0

Not available 3 (14.3%)
Work up

Brain MRI/CT + PET (or thorax+abdomen CT and bone scan) 17 (81%)
PET (or thorax+abdomen CT and bone scan) w/o MRI/CT 1 (4.8%)
Uncomplete work-up 3 (14.2%)
PET-TC

No 2(9.5%)
Yes 17 (81%)
Not reported 2 (9.5%)
Brain MRI

No 2(9.5%)
Yes 13 (61.9%)
Not reported 6 (28.6%)
Brain CT

No 2(9.5%)
Yes 7 (33.4%)
Not reported 12 (57.1%)
Mediastinal staging

PET 13 (62%)
CT only 0 (0%)
EBUS or EUS or mediastinoscopy 5 (23.8%)
Not reported/not assessed 3(14.2%)
Number of organs with at least one metastasis

1 3 (14.3%)
2 4 (19%)

3 1 (4.8%)
Any 5 (23.8%)
N.A. 8 (38.1%)
Are mediastinal lymph-nodes counted as an organ

No 12 (51.1%)
Yes 6 (28.6%)
Not define 3(14.3%)
Is volume considered as an issue

No 8 (38.1%)
Yes 5 (23.8%)
Not assessed 8 (38.1%)

17



Primary outcome measure

oS 14 (66.7 %)
PFS 2 (9.5%)
Response 0 (0%)
QoL 0 (0%)
Other/multiple 5 (23.8%)
Pathological proof of metastasis

No 3 (14.3%)
Systematic for all sites 1(4.8%)
Systematic for at least one site 2 (9.5%)
Not reported 15 (71.4%)
Curative therapeutic intent

No 1 (4.8%)
Yes 18 (85.7 %)
Not reported 2 (9.5%)

Is mutational status considered?

No 15 (71.4%)
Yes 6 (28.6%)
What is the mutationa status analysed?

EGFR 4

ALK 0
Combination (EGFR/ALK) 2

Table 3. Resume of variables
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Eligible titles identified by
research strategy
(n=1125)

|

Eligible titles identified by
research strategy
(n=1045)

Titles duplicated removed
(n=80)

Abstracts identified through
references searching
(n=9)

Abstracts screened
(n=348)

|

Abstracts excluded
(n=706)

Full-text articles assessed for
eligibility
(n=73)

Full-text articles excluded, with
reasons
(n=275)
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Studies included in systematic review
(n=21)






