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All Cause Mortality
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United States of America

Yes



Methods

Information sources and search strategy

Relevant articles for the review were identified from a search conducted on Medline, Embase and Web of Science
for papers published from January 2010 to December 2021. The last search was conducted on 14/01/2022. The
following search terms were combined to identify the relevant studies: (Head and Neck cancer) AND (PET/CT)
AND (prediction) AND (radiomics). The detailed search strategy is provided in Tables S1, S2 and S3. The search
was restricted to studies published in English and studies in humans. The systematic review filter was used to
identify prior systematic reviews published addressing a similar research question and also to modify the search
strategy to include articles omitted by mistake if any. The search strategy was developed by a staff of the
University library who is proficient in systematic reviews and the final strategies were reviewed by experts within

our team.

Study selection

Studies identified from the literature search were exported to Mendeley reference management software (1) and
duplicates were removed automatically. This was followed by a manual check to identify any undetected
duplicates. The title and abstract of the articles were then screened to remove studies that were not adhering to the
eligibility criteria. Then the final assessment for eligibility was evaluated by full-text reading by two independent

researchers (MMP and MN). Any disagreements between the reviewers were resolved by consensus.

Data extraction

Data from the 31 relevant studies were exported through a standardised form prepared in MS Word based on the
recommendations of CHARMS checklist(2). Any measure of adverse events/clinical outcomes, adhering to the
inclusion criteria in the case of HNSCC patients was considered for inclusion. In addition to CHARMS checklist
information, other study-related information such as authors and the year of publication, the study objective, data
sources, participants, study outcome, candidate predictor, sample size, segmentation method utilised, stage of
disease, treatment modality, important features, model development and evaluation like missing data handling,
resampling methods, imbalance correction, dimensionality reduction, performance metrics are included ( Tables
S4 and S5). We categorised the modelling approaches broadly into two categories: prediction model that estimates
the probability of an outcome using binary response data, and prognostic model that estimates the risk of a specific

endpoint using the time to event data.



Quality assessment of the included studies

Two independent reviewers (MMP and MN) assessed the quality of the prediction models in the included studies
using the prediction model risk of bias assessment tool (PROBAST) for studies involving both prediction and
prognostic models(3). Risk of bias analysis is based on 4 domains (participants, predictors, outcome and analysis)
considering 20 signalling questions answered as ‘yes’(Y), probably yes (PY), no(N), probably no (PN) or no
information (NI). Further, the ROB in each domain is assessed as low, high or unclear. The overall risk of bias
assessment is made using ‘+’, ‘-* or ‘?” with ‘+’ indicating a low ROB, ‘-’ indicating ‘high ROB’ and ‘?” indicating
unclear ROB. The applicability analysis is based on 3 domains, (participants, predictors and outcome) rated as
low, high or unclear concern. The overall applicability assessment is made using ‘+°, “-‘or ‘?> with ‘+°, *=* or ‘?’

indicating ‘low’, ‘high’ and “unclear’ concerns in terms of applicability.

Meta-analysis

We performed the meta-analysis to evaluate the overall performance metrics of both predictive models (binary
outcome variable) and prognostic models (time to event outcome variable). For the meta-analysis, we considered
all outcomes (overall survival, recurrence, disease-specific survival, distant metastasis, progression-free survival)
within each predictive and prognostic modelling framework. For predictive models, we obtained the true positive,
true negative, false positive and false negative outcomes from all models, and employed the univariate meta-
analysis of diagnostic accuracy using the diagnostic odds ratio (DOR). DOR measures the model’s performance
as the ratio of the odds of the prediction being positive if the subject has the outcome, relative to the odds of the
prediction being positive if the subject does not have the outcome. We applied a random effect model following
the approach of DerSimonian and Laird(4). For the prognostic models, we derived the concordance statistic or C-
statistic of each study along with the corresponding standard error and 95% confidence interval. Subsequently,
we fitted a random effect model using the restricted maximum likelihood method and estimated the average
performance of all models and the 95% confidence interval based on the Knapp and Hartung method(5). To
compare the performance of prediction and prognostic models on studies employing manual and thresholding-
based segmentation methods, we performed additional meta-analyses on subset of studies for each modelling
framework(Fig S2 and Fig S3). The meta-analysis for predictive and prognostic models was implemented using

the R packages mada (6) and metamisc(7), respectively.



Supplementary Table S1: Medline search

Conducted on 14 January 2022 = 74 papers

Number of

#  [Query articles
1 exp "head and neck squamous cell carcinoma"/ 8,123
2 HNSCC.tw. 7,815
3 exp :head and neck carcin(')lma"/ or exp "head and neck squamous cell carcinoma"/ or 330,819

exp "head and neck cancer"/
4 laryngeal cancer$.tw. 5,900
5 laryngeal neoplasm$.tw. 329
6 laryngeal squamous cell carcinoma.tw. 1,859
7 nasal cavity cancer$.tw. 25
8 nasal cavity neoplasm$.tw. 12
9 nasal cavity squamous cell carcinoma$.tw. 9
10  |paranasal sinus cancer$.tw. 83
11  [|paranasal sinus neoplasm$.tw. 21
12 |paranasal sinus squamous cell carcinoma$.tw. 2
13 |nasopharyngeal cancer$.tw. 1,834
14 |nasopharyngeal neoplasm$.tw. 54
15  |nasopharyngeal squamous cell carcinoma.tw. 32
16  |oral cancer$.tw. 11,714
17  |oral neoplasm$.tw. 138
18 |oral squamous cell carcinoma.tw. 9,119
19  |oropharyngeal cancer$.tw. 3,314
20  |oropharyngeal neoplasm$.tw. 48
21  |oropharyngeal squamous cell carcinoma.tw. 1,733
22 |hypopharyngeal cancer$.tw. 1,196
23 |hypopharyngeal neoplasm$.tw. 17



http://carcinoma.tw/
http://carcinoma.tw/
http://carcinoma.tw/
http://carcinoma.tw/

24 |hypopharyngeal squamous cell carcinoma.tw. 379
25  |salivary gland cancer$.tw. 488
26  |salivary gland neoplasm$.tw. 795
27  |salivary gland squamous cell carcinoma.tw. 3
28  |mouth cancer$.tw. 325
29  |mouth neoplasm$.tw. 43
30  |mouth squamous cell carcinoma.tw. 30
31  [Sinonasal squamous cell carcinoma.tw. 120
32 [sinonasal cancer$.tw. 234
33  |sinonasal neoplasm$.tw. 86
34  |pharyngeal cancer$.tw. 890
35 |pharyngeal neoplasm$.tw. 33
36  |pharyngeal squamous cell carcinoma.tw. 95
lor2or3ordor5or6or7or8or9orl0orllorl2ori3orl4orl5orl6orl?
37 |or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 334,307
32 or 33 or 34 or 35 or 36
38  |exp positron emission tomography/ 70,858
39  |PET scan.tw. 3,488
40 |(PET adj CT).tw. 25,635
41  |(positron emission tomography adj computed tomography).tw. 6,414
42 |(FDG adj PET).tw. 23,867
43  |(fluorodeoxyglucose adj positron emission tomography).tw. 6,157
44 (38 o0r39o0r40o0r4lord2or43 80,036
45  |radiomics.mp. 2,780
46 [radiomic$.tw. 2,971
47  [texture.tw. 23,692
48  [textur* analysis.tw. 2,594
49 |45 0r 46 or 47 or 48 26,361
50 |prediction/ or computer prediction/ or survival prediction/ 0
51 [XP treatment outcome/ or exp treatment failure/ or exp treatment planning/ or exp 1,167,149

treatment response/



http://carcinoma.tw/
http://carcinoma.tw/
http://carcinoma.tw/
http://carcinoma.tw/
http://carcinoma.tw/
http://scan.tw/
http://radiomics.mp/
http://texture.tw/
http://analysis.tw/

52  |prediction$.tw. 303,296
53  |survival prediction$.tw. 1,621
54 |prognosis/ or cancer prognosis/ 560,620
55  |overall survival.tw. 162,199
56 |local recurrence.tw. 28,570
57  |distant metastasis.tw. 18,591
58 |50 or 51 or 52 or 53 or 54 or 55 or 56 or 57 1,980,735
59 |37 and 44 and 49 and 58 75

60  |limit 59 to (english language and humans and yr="2010 -Current™ and medline) 74

61 |limit 60 to yr="2010 - 2021" 74



http://survival.tw/
http://recurrence.tw/
http://metastasis.tw/

Supplementary Table S2: Embase search

Conducted on 14 January 2022 = 93 papers

¢ [Query Varides
1 exp "head and neck squamous cell carcinoma"/ 31,673
2 HNSCC.tw. 14,638
3 exp :head and neck carcin(')lma"/ or exp "head and neck squamous cell carcinoma"/ or 104,235
exp "head and neck cancer"/
4 laryngeal cancer$.tw. 7,431
5 laryngeal neoplasm$.tw. 286
6 laryngeal squamous cell carcinoma.tw. 2,508
7 nasal cavity cancer$.tw. 43
8 nasal cavity neoplasm$.tw. 19
9 nasal cavity squamous cell carcinoma$.tw. 12
10  |paranasal sinus cancer$.tw. 123
11  |paranasal sinus neoplasm$.tw. 23
12 |paranasal sinus squamous cell carcinoma$.tw. 7
13 |nasopharyngeal cancer$.tw. 2,974
14 |nasopharyngeal neoplasm$.tw. 64
15  |nasopharyngeal squamous cell carcinoma.tw. 52
16  |oral cancer$.tw. 16,796
17  |oral neoplasm$.tw. 171
18 |oral squamous cell carcinoma.tw. 13,206
19  |oropharyngeal cancer$.tw. 5,757
20  |oropharyngeal neoplasm$.tw. 58
21  |oropharyngeal squamous cell carcinoma.tw. 2,925
22 |hypopharyngeal cancer$.tw. 1,757
23 |hypopharyngeal neoplasm$.tw. 17



http://carcinoma.tw/
http://carcinoma.tw/
http://carcinoma.tw/
http://carcinoma.tw/

24 |hypopharyngeal squamous cell carcinoma.tw. 577
25  |salivary gland cancer$.tw. 790
26  |salivary gland neoplasm$.tw. 1,226
27  |salivary gland squamous cell carcinoma.tw. 5
28  |mouth cancer$.tw. 373
29  |mouth neoplasm$.tw. 34
30  |mouth squamous cell carcinoma.tw. 46
31  [Sinonasal squamous cell carcinoma.tw. 206
32 [sinonasal cancer$.tw. 362
33  |sinonasal neoplasm$.tw. 137
34  |pharyngeal cancer$.tw. 1,158
35 |pharyngeal neoplasm$.tw. 26
36  |pharyngeal squamous cell carcinoma.tw. 159
lor2or3ordor5or6or7or8or9orl0orllorl2ori3orl4orl5orl6orl?
37 |or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 213,970
32 or 33 or 34 or 35 or 36
38  |exp positron emission tomography/ 193,652
39  |PET scan.tw. 12,168
40 |(PET adj CT).tw. 67,141
41  |(positron emission tomography adj computed tomography).tw. 11,777
42 |(FDG adj PET).tw. 52,530
43  |(fluorodeoxyglucose adj positron emission tomography).tw. 9,840
44 (38 or 39 or 40 or 41 or 42 or 43 227,161
45 |exp radiomics/ 4,034
46 [radiomic$.tw. 7,026
47  [texture.tw. 38,192
48  [textur* analysis.tw. 4,489
49 |45 0r 46 or 47 or 48 44,310
50 |prediction/ or computer prediction/ or survival prediction/ 447,682
51 [XP treatment outcome/ or exp treatment failure/ or exp treatment planning/ or exp 2.212.464

treatment response/

10


http://carcinoma.tw/
http://carcinoma.tw/
http://carcinoma.tw/
http://carcinoma.tw/
http://carcinoma.tw/
http://scan.tw/
http://texture.tw/
http://analysis.tw/

52  |prediction$.tw. 480,232
53  |survival prediction$.tw. 3,112
54 |prognosis/ or cancer prognosis/ 815,164
55  |overall survival.tw. 354,439
56 |local recurrence.tw. 49,519
57  |distant metastasis.tw. 35,581
58 |50 or 51 or 52 or 53 or 54 or 55 or 56 or 57 3,647,831
59 |37 and 44 and 49 and 58 172
60  |limit 59 to (human and english language and embase and yr="2010 -Current") 93

61 |limit 60 to yr="2010 - 2021" 93

11


http://survival.tw/
http://recurrence.tw/
http://metastasis.tw/

Supplementary Table S3: Web of science search

Conducted on 14 January 2022 = 64 papers

Query Number
of articles

1. | ALL=(HEAD AND NECK CANCER) 75686

2. | ALL=(HEAD AND NECK CARCINOMA) 47539

3. | AB=(HNSCC) 7122

4. | TI=(HNSCC) 1588

5. | ALL=(head and neck squamous cell carcinoma) 32403

6. | (((T1=(nasal cavity neoplasm$)) OR AB=(nasal cavity neoplasm$)) OR Tl=(nasal 453
cavity squamous cell carcinoma$)) OR AB=(nasal cavity squamous cell carcinoma$)

7. | (Tl=(nasal cavity cancer$)) OR AB=(nasal cavity cancer$) 391

8. | (TI=(laryngeal squamous cell carcinoma)) OR AB=(laryngeal squamous cell 2475
carcinoma)

9. | (TI=(laryngeal neoplasm$)) OR AB=(laryngeal neoplasm$) 282

10. | (TI=(LARYNGEAL CANCER$)) OR AB=(LARYNGEAL CANCERS$) 5012

11. | (((((TI=(oropharyngeal cancer$)) OR AB=(oropharyngeal cancer$)) OR 6839
TI=(oropharyngeal neoplasm$)) OR AB=(orophayngeal neoplasm$)) OR
AB=(oropharyngeal squamous cell carcinoma)) OR TI=(oropharyngeal squamous
cell carcinoma)

12. | (((((T1=(oral cancer$)) OR AB=(oral cancer$)) OR TI=(oral neoplasm$)) OR 47101
AB=(oral neoplasm$)) OR AB=(oral squamous cell carcinoma)) OR TI=(oral
squamous cell carcinoma)

13. | (((((TI1=(paranasal sinus cancer$)) OR AB=(paranasal sinus cancer$)) OR 522
Tl=(paranasal sinus neoplasm$)) OR AB=(paranasal sinus neoplasm$)) OR
AB=(paranasal sinus squamous cell carcinoma)) OR Tl=(paranasal sinus squamous
cell carcinoma)

14. | (((((TI=(nasopharyngeal cancer$)) OR AB=(nasopharyngeal cancer$)) OR 5010
Tl=(nasopharyngeal neoplasm$)) OR AB=(nasopharyngeal neoplasm$)) OR
AB=(nasopharyngeal squamous cell carcinoma)) OR TI=(nasopharyngeal squamous
cell carcinoma)

15. | (((((TI1=(sinonasal cancer$)) OR AB=(sinonasal cancer$)) OR TI=(sinonasal 1178
neoplasm$)) OR AB=(sinonasal neoplasm$)) OR AB=(sinonasal squamous cell
carcinoma)) OR TI=(sinonasal squamous cell carcinoma)

16. | (((((TI=(mouth cancer$)) OR AB=(mouth cancer$)) OR Tl=(mouth neoplasm$)) OR 2553

AB=(mouth neoplasm$)) OR AB=(mouth squamous cell carcinoma)) OR TI=(mouth
squamous cell carcinoma)

12



17. | (((((TI=(salivary gland cancer$)) OR AB=(salivary gland cancer$)) OR Tl=(salivary 3500
gland neoplasm$)) OR AB=(salivary gland neoplasm$)) OR AB=(salivary gland
squamous cell carcinoma)) OR TI=(salivary gland squamous cell carcinoma)

18. | (((((TI=(hypopharyngeal cancer$)) OR AB=(hypopharyngeal cancer$)) OR 1531
TI=(hypopharyngeal neoplasm$)) OR AB=(hypopharyngeal neoplasm$)) OR
AB=(hypopharyngeal squamous cell carcinoma)) OR TI=(hypopharyngeal squamous
cell carcinoma)

19. | (((((TI1=(pharyngeal cancer$)) OR AB=(pharyngeal cancer$)) OR TI=(pharyngeal 1358
neoplasm$)) OR AB=(pharyngeal neoplasm$)) OR AB=(pharyngeal squamous cell
carcinoma)) OR TI=(pharyngeal squamous cell carcinoma)

20. | #19 OR #18 OR #17 OR #16 OR #15 OR #14 OR #13 OR #12 OR #11 OR #10 OR 128691
#9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 OR #1

21. | ALL=(positron emission tomography) 61,889

22. | (TI=(PET scan)) OR AB=(PET scan) 18,440

23. | (TI=(PET near/1 CT)) OR AB=(PET near/1 CT) 40,011

24. | (AB=(positron emission tomography near/1 computed tomography)) OR 9,681
Tl=(positron emission tomography near/1 computed tomography)

25. | (TI1=(FDG near/1 PET)) OR AB=(FDG near/1 PET) 28,921

26. | (AB=(fluorodeoxyglucose near/1 positron emission tomography)) OR 6,717
TI=(fluorodeoxyglucose near/1 positron emission tomography)

27. | #21 OR #22 OR #23 OR #24 OR #25 OR #26 95,950

28. | #21 OR #22 OR #23 OR #24 OR #25 OR #26 and English (Languages) 93,818

29. | #21 OR #22 OR #23 OR #24 OR #25 OR 66,527
#26 and English (Languages) and Articles or Review Articles (Document Types)

30. | #21 OR #22 OR #23 OR #24 OR #25 OR #26 and English (Languages) and Articles 66,020
or Review Articles (Document Types) and Exclude — Conference Titles

31. | ALL=(radiomics) 6,192

32. | (TI=(radiomic$)) OR AB=(radiomic$) 6,325

33. | (TI=(texture)) OR AB=(texture) 134,215

34. | (TI=(textur* analysis)) OR AB=(textur* analysis) 41,680

35. | #31 OR #32 OR #33 OR #34 146,372

36. | #31 OR #32 OR #33 OR #34 and English (Languages) 142,704

37. | #31 OR #32 OR #33 OR #34 and English (Languages) and Articles or Review 112,662
Articles (Document Types)

38. | #31 OR #32 OR #33 OR #34 and English (Languages) and Articles or Review 111,544
Articles (Document Types) and Exclude — Conference Titles

39. | ((TI=(prediction)) OR TI=(COMPUTER PREDICTION)) AND TI=(survival 2,368

prediction)

13



40. | (TI=(prediction$)) OR AB=(prediction$) 746,760
41. | (TI=(survival prediction$)) OR AB=(survival prediction$) 20,693
42. | (TS=(prognosis)) OR TS=(CANCER PROGNOSIS) 334,480
43. | (((((T1=(overall survival)) OR AB=(overall survival)) OR TI=(LOCAL 242,118
RECURRENCE)) OR AB=(LOCAL RECURRENCE)) OR AB=(DISTANT
METASTASIS)) OR TI=(DISTANT METASTASIS)
44. | (((TS=(treatment near/0 outcome)) OR TS=(treatment near/0 failure)) OR 134,974
TS=(TREATMENT NEAR/0 PLANNING)) OR TS=(TREATMENT NEAR/0
RESPONSE)
45. | #39 OR #40 OR #41 OR #42 OR #43 OR #44 1,342,203
46. | #39 OR #40 OR #41 OR #42 OR #43 OR #44 and Articles or Review Atrticles 1,108,691
(Document Types) and English (Languages) and Exclude — Conference Titles and
Exclude — Book Series Titles
47. | #46 AND #38 AND #30 AND #20 65
48. | #46 AND #38 AND #30 AND #20 and 24TH CONGRESS OF THE EUROPEAN 64
ASSOCIATION FOR CRANIO MAXILLO FACIAL SURGERY (Exclude —
Conference Titles)

14



Supplementary Table S4: Summary of included studies

Author; | Object | Study Data Country of | Patient Sample size; | Age Follow wup | Site Overall Tumour Treatment Imaging Segmentati
year ive design source study location | M/F time AJCC grade modality on method
stage
Beichel | Identif | R Hospital | USA USA? 58, M-47,F- | Median median 48.8 | Tonsil, NR T2,T3, CRT Pre& Post | Semi
et al |y based 11 55(21- (5.4- base of T4,T4a,T4b, PET/CT automatic-
(2019)(8 | promis (2004- 80)Y 124.3)m tongue, NO,N1,N2a, graph based
) ing 2008) oro, N2b,N2¢c,N (on 3D
feature Naso, 3 slicer)
S Hypo,
Pyrifor
m Sinus.
Bogowi | Predict | R Hospital | Switzerlan | Switzerl | TC-121 Median Median- HNSCC | HLIV T1,T2,T3,T | CRT CT & PET | CT-manual
cz et al | ion of based d and VC-51 TC-59 TC-64mo (Oro,hy 4,NO,N1,N2 PET-
(2017)(9 | local (34-73) VC-22mo po,laryn N3 gradient
) tumour VC-58 (47 X, oral based auto
control - 75)Y cavity) segmentatio
n
Chan et | Predict | R Hospital | Taiwan Taiwan 101 Mean- Median- Naso LILILIVa | T1,T2,T3, T | RT,CRT PET/CT Manual
al ion of based (M-79,F-22) | 50.5 + | 514 years Vb 4,NO,N1,N2 Verified-
(2017)(1 | OSand (2006- 14Y (2-110)m N3 SUvV
0) Recurr 2009) threshold of
ence 25
Free
Surviv
al
Cheng Progno | R Hospital | Taiwan Taiwan 70(M-66, F- | Median- Median 27(- | Oro 1HIL,IVa,lV | T3, T4,NO- | Chemothera | PET/CT SuUv
et al | stic based 4) 52y. 5.23- b N2a,N2b- py,biotherap threshold of
(2013)(1 | value (2006- 74.10)m N3 y,RT 25
1) of 2010)
textura
|
feature
s
Cheng Predict | R Hospital | Taiwan Taiwan 88 , M-82, | Median- 32months Oro 1L,IVa,lV | T3,T4,NO,N | CRT,biorad | PET/CT SUv 25,
et al | outco based F-6 51.5Y (range 5 - b 2a,N2b,N3 otherapy, validation-
(2015)(1 | mes (2006- 92months) RT 42%
2) and 2012) SUVmax &
risk

15




stratifi adaptive
cation threshold.
Cheng Progno Hospital | Taiwan Taiwan | 75(TC- Median- Median- Salivary | LILIILIV | T1,T2,T3,T | Surgery,RT, | PET/CT 40%SUVm
etal stic based 45,VC-30) 52(20- 59.5 (range- | gland 4,NO,N2b,N | CRT ax
(2020)(1 | model (2007- M-40,F-35 81)Y 2.6-140.9)m | Carcino 2¢,N3
3) for 2016) ma (oral
patient cavity,
s with oro,
Minor nasal
Salivar cavity/p
y aranasal
Gland sinus,
Carcin naso,
oma hypo,
larynx,
ear)
Feliciani | Predict Hospital | Italy Italy 90(M-68,F- | Median- Median-38 HNSCC | LIV T1,T2,T3,T | CRT PET/CT 40%SUVm
etal ion of based(2 22) 60 (range- | (24-848)M (oral 4,NO,N1,N2 ax
(2018)(1 | OS 010- 22-87)Y cavity, N3
4) 2017) oro,
hypo,
naso,
larynx)
Folkert Predict Hospital | USA TC- TC-174; M- | Mean Median TC- | Oro(Ton | IV T1,T2,T3,T | CRT Pre & Post | 42%
etal risk of based USA 152, F-22 TC- 57 |55 (6- | sil, base 4,NO,N1,N2 treatment | SUVmax
(2017)(1 | ACM, (multi- VC- (27-84) Y | 112mo); of N3 PET/CT
5) LF,D centre USA VC-65; M- | VC-58 VC-28(2- tongue,
M TC 51, F-14 (38-78)Y | 83)mo soft
&VC) palate
TC- and
2002- posterio
2009 r
VC- pharyng
2003- eal wall)
2009
Fujima Predict Hospital | Japan Japan 54(M-46,F- | Median Median- Pharynx | NR T1,T2,T3,T | CRT PET/CT 255UV
etal ion of based(2 8) 61(range- | progression | (oro, 4a,T4b,NO,
(2018)(1 | PFS 009- 39-76)Y free gp- | hypo) N1,N2a,N2
6) and 2013) 49.5m(18- b,N2c,N3
Os. 78)m,
survivor
group -

16




49.8(18-

78)m;
Ger etal | Compa Hospital | USA USA? CT- Median- NR Mostly LILHLIV | T1,T2,T3,T | RT PET &CT | CT-Manual
(2019) ring based 377(TC)+34 | CT Oro 4,NO,N1,N2 PET- NR
a7 imagin CT- 9(VC),PET- | TC- N3
g (2004- 345(TC)+34 | (59(21-
protoc 2013) 1(VC) 87)-VC-
ols and PET- 57(30-80);
its 2004- PET
effect 2013 TC-
in (60(34-
outco 87) VC-
me 58(35-90)
predict
ion
Ghosh Patient TCIA India USA 132; Mean At least 5 | HNSCC | LILILIV | NR Surgery PET/CT 40%SUVm
et al | stratifi (2003- M-113,F-19 | 57.27(ran | yrs (oro, ax
(2020)(1 | cation 2013) ge -47.5 - naso,
8) 66.9) hypo,
glottis,
oral
cavity,
sinus)
Guezen | Assess Hospital | France France 284 median = | Mean-24.2+ | oral LILHLIV | 1S, T1,T2,T3 | Surgery, PET/CT 40%SUVm
nec etal | progno based M-245,F-39 | 63.7 15.9 mo cavity, T4 CRT,RT,Ch ax
(2019)(1 | stic (2012- (57.6- oro, emotherapy
9) value 2015) 69.2)Y hypo,
of naso
texture larynx
indices
Haider Explor Hospital | USA Hospital | PFS-311(M- | PFS- Median- Oro LILIHLIV | T1,T2,T3,T | CRT,bioradi | PET/CT Manual
et al | e based based- 253,F-110) mean, PFS- 4,NO,N1,N2 | otherapy,RT
(2020) added (2009- USA 0S-306(M- | (SD)- 1170(798- N3 ,surgery.
(20) value 2019) TCIA 249,F-106), | 60.61(9.2 | 1645)d, OS-
of and based- 4)Y 1197(818-
radiom TCIA USA Os- 1656)d
ics (2003- &Canad 60.60(9.2
biomar 2013 a 8)Y
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Japan

81(M-44,F-
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PET/CT

30%SUVm
ax
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(22)
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Taiwan
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T1,T2,T3,T
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4)
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model
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VC-
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a,N2b,N2c,
N3
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<60y=30

>60y=26
Lv etal | Predict Hospital | China China 128 Mean- Median-23 Naso LILIHLIV | T1,T2,T3,T | RT,CRT PET/CT Manual
(2019)(2 | ion of based(2 (TC-85,VC- | 47.7+£13.2 | (range  1- 4,0,N1,N2,
5) outco 012- 43);M- Y 56m) N3,M0,M1
me 2016 103,F-25
Lv etal | Progno TCIA(2 | China Canada 296, Median- median 44(: | unknow | LILIILIV Tx,T1, RT,CRT PET/CT Manual
(2020)(2 | sticatio 006- M=225,F=7 | CHUM- 6-113)m n, T2,T3,T4,
6) n in 2014) 1 63(44- naso,oro NO,N1,N2,
HNSC 90)Y, ,hypo,la N3
C CHUS- rynx
64(34-
88)Y,HGJ
-61(18-
84)Y,HM
R-67(49-
85)Y
Lv etal | Value TCIA(2 | China Canada 166-M- CHUM- Median- Oro,hyp | LILHLIV | T1,T2,T3,T | RT,CRT PET/CT Manual
(2021)(2 | of intra 006- 125,F-41 6548, 43(6-112)m |, naso, 4,Tx,NO,N1,
7 an 2014) CHUS- larynx,u N2,N3
peritu 6619, nknown
moural HGJ-
PET/C 65+11,H
T in MR-67+9
outco
me
predict
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Martens | Predict Hospital | Netherlan | Netherla | 103 Mean Mean-TC- HNSCC | NR T2,T3,T4N | CRT PET/CT 50% iso
etal ion of based ds nds retrospectiv. | TC- 62.3 | 31.5m(20.7- | (oro,hyp 0,N1,N2,N3 contour of
(2020)(2 | locore ely (training | (57.3— 44.5), 0) SUVpeak
8) gional cohort) and | 67.8) VC-
recurre 71 VC- 63.3 | 26.4(19.8-
nce, D consecutivel | (57.8— 34.1)
M, OS y included | 69.3)
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Oh etal | Predict Hospital | Republic Republi | 70,M-64,F- Median- Median for | Hypo LILHTL IV T1,T2,T3,T | Chemothera | PET/CT Manual
(2015)(2 | respon based(2 | of Korea c of | 6 64 (range | survivors- 4,NO,N1,N2 | py,RT,CRT
9) se to 006- Korea? 40-73)Y 56(18- N3

CRT 2011) 100)m

and

surviv
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Peng et | Roleof Hospital | China China 707(TC- median- Median- Naso 11, 1Va T1,T2,T3,T | CRT PET/CT Manual
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(2019) learnin 009- 359,F- 76)Y 1.3-93.6)m N3
(30) g in 2014) 111,vC- VC- 44

risk 237,M- (10-76)Y

stratifi 175,F-62)
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and

treatm

ent
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Peng et | Predict Hospital | China China 85;M-67,F- | mean age | Median Naso 1H1L,IVDb T1,T2,T3,T | RT,CRT PET/CT Manual
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nce

and

DM
Valliere | Predict Hospital | Canada Canada 298; Mean Median-43 oro, LILHLI, | T1,T2,T3,T | RT,CRT PET/CT Manual
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nce (2006- +10, unknow

and 2014) HMR- 67 n)

DM +9,

CHUM-
63+9

Wang et | Predict TCIA(2 | USA Canada | 277 NR 43 (6-112) | NR NR NR RT,CRT PET/CT Manual
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(2020)(3 | Locore 2014)
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Wong et | Evalua Hospital | Taiwan Taiwan? | 61,M-59,F- Mean- Median-3y hypo 11, 1Va, T1,T2,T3,T | CRT,chemo | PET/CT SuUv
al te based(2 2 51+10 Vb 4a,T4b,NO, therapy, RT threshold of
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imagin

g
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Xie et al | Study Hospital | China China & | 348(two Mean Median Local- LILHLIV | TXT1,T2,T | RT PET/CT Local
(2020) the based Canada different Local- Local- 79( Naso; 3,T4,NO,N1, cohort-
(35) effect (2009- cohorts) 50.1y 2-131)m TCIA- N2,N3 40%SUVm

of 2016) & Local TCIA- TCIA: HNSCC ax

resamp TCIA(_2 cohort-166, | 629y 42(8-99)m oro, TCIA-

ling 006- M-123,F- hypo, Manual

techni 2014) 43;tcia- naso,

que in 182(M- larynx,

the 144,F-38) unknow

contex n)
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machi

ne

learnin

g

based

model
Xu et al | Investi Hospital | China China 128(TC- TC- Median- Naso I, ILHLIV | NR RT and | PET/CT Manual
(2020)(3 | gating based 85,VC- 47(15- 24+14m Chemothera
6) useful 43);M- 78)y, vc- py

ness of 103,F-25 49(21-74)

radiom

ic

feature

s from

intratu

moural

subreg

ions
Yoon et | Risk TC- South TC- TC-70 Median - | Median- HNSCC | ILHIILIV T2,T3,T4N | Surgery,CR | PET/CT Nestle’s
al stratifi TCIA(2 | Korea USA VC-49 TC-60.5 TC- (oro, 0,N1,N2,N3 | T,RT,Chem adaptive

cation (35-91)Y oral otherapy
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(2021)(3 | for OS 003- VC- VC-60.0 62mo,VC- cavity, thresholdin
7 &DM 2013) South (34-88)Y | 52mo naso, g

VC- Korea hypo

Hospital glottis,

based(2 maxillar

007- y sinus

2017)
Zhong Predict Hospital | UK UK 72 mean Median=26 Hypo 1LV T1,T2,T3,T | RT,chemora | PET/CT SUV>15
et al ion of based(2 (TC=57 M- | TC=61(41 | (12-105)m | and 4,NO,N1,N2 | diotherapy times liver
(2021)(3 | early 008- 39, F-18, | -77Y), Larynx ,N3,N4,M2, SUVmean
8) recurre 2017) VC=15, M- | VC-60 M3,M4

nce 11,F-4) (43-74)Y

Abbreviation: R=Retrospective cohort, TC=Training Cohort, VC=Validation Cohort, TCIA=The Cancer Imaging Archive, M=Male, F=Female, RT=Radiotherapy,
CRT=Chemoradiotherapy, mo/m=months, y/yrs=years, oro=oropharyngeal, naso=nasopharyngeal, hypo=hypopharyngeal, ACM=AIll-Cause Mortality, OS=Overall Survival,

DM=Distant Metastasis
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Supplementary Table S5: Summary of models of included studies

Author; | Outcome Features Model parameters Performance
Year metrics
Etiologi | No of | Type Modelling | Model | Dimensiona | Important | Resamplin | Imbal | Performan | Model Internal Extern | Conclusion
c factors | featur | of method with lity features g method | anced | ce Discrimi | validation | al
es featur best reduction class | evaluation | nation validat
es perfor | method corre Metrics ion/(T
mance ction rain -
test
split)
Beichel | DFS 22 PET Cox PH NR NR MTV, NR NR NR C MTV- NR none of the
et al quanti Glycolysis Statistics | 0.647 features at
(2019) tative Q2, RA Glycolysi baseline is
(8) featur (rim S Q2- deemed to
es average) 0.645 be
RA-0.634 significant
due to the
number  of
features
investigated
combined
with the
limited
dataset size.
Bogowi | Local 596- | Shape, | 1.Multivari | PCA+ | 1.PCA R:PET- 5-fold NR External Cl CleeTicT- Clcr- Multimodali
cz et al | control CT & | intensi | able Cox | Multiv | 2. Pearson | Spherical | cross validation 0.77 0.73, ty radiomis
(2017)(9 PET | ty, regression | ariable | correlation disproport | validation, Clper- | combining
) featur | GLC with COX 3. Average | ion,,PET- | bootstrap 0.71, PET &CT
es M,NG | backward regress | clustering GLSZMsz Cleers | did not
TDM, | election ion 4. Mutual | ek, cT- improve
GLSZ | 2.LASSO with information | CT- 0.73 local tumour
M,wa | 3.Random backw | method GLSZMsiz control
velet Forest ard 5. e_zone_entropy modelling.
selecti | Minimum CT and PET
on redundancy radiomics
maximum show
relevance potential to
method be a
prognostic
biomarker
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in HNC with

equally
good
discriminati
Ve power.
Chan et | OS, RFS NR NR SuUv Cox NR Univariate OS: Age, | NR NR NR NR NR NR intratumor
al max, regression analysis EBV heterogeneit
(2017)(1 SUv model DNA y on 18F-
0) mean, load, FDG PET
TLG, Uniformit scans is
MTV, y associated
Age, RFS: with OS and
sex, Skewness RFS in
stage, patients
T,N with
classif primary
ication NPC.
JPET Specifically,
based,
histog
ram,
NGLC
M,
NGT
DM
Cheng PFS,DSS, | HPV, NR Age, CoxPH NR NR PFS: age, | NR NR NR NR NR NR Uni- formity
et al | OS tobacco HPV tumour (NGLCM)r
(2013)(1 use status, TLG, epresents an
1) PET NGLCMun independent
featur iformity prognostic
es, DSS: age, predictor in
Histog tumour patients
ram TLG, with
featur NGLCMun
es,NG iformity
LCM( 0S: TLG,
Norm NGLCMun
alised iformity,
Gray HPV
Level positivity
Coocc
urence
Matrix
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)NGT

DM
Cheng PFS,DSS | Tobacco HPV Cox PH NR Step PFS: NR NR NR NR NR NR ZSNU
et al , alcohol positiv forward GLSZMzs identified as
(2015)(1 ity, N (16 an
2) age, bins), independent
to- NGLCMu predictor of
bacco, niformity PFS and
alcoho DSS: DsSsS.
| GLSZMzs
consu N (16
mptio bins),
n, NGLCMu
Tstage niformity
, N
stage,
AJCC
stage,
PET
param
eters,
22 rad
featur
es(GL
SZM,
GLRL
M)
Cheng 0s, Smokin Shape, | CoxPH Spearman’s | OS: Bootstrap, | NR Train and | C [ON] NR tumor
et al Relapse g histog correlation, | ECOG 2 | Recursive test(from statistics, | Cindex- SUVmax,
(2020)(1 | Free ram, univariate, or N2c¢ — | Partitionin within the | sen,acc, | 0.83 discretized
3) Survival PET multivariate | N3, g cohort)1.5 Sen-0.741 in-  tensity
featur Subgroup | Algorithm :1) Acc-0.853 entropy, and
es, 3 PET | (RPA), 5 RES ECOG 2 or
GLC pattern fold cross Internal C index- N2c-N3
M, PFS: validation validation 0.78 status  are
GLRL ECOG 2 independent
M, or N2¢ — ly
GLSZ N3, associated
M,sm Subgroup with
oking, 3 PET survival
treatm pattern endpoints in
ent, patients
WHO with MSGC.
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histolo

ay,
AJCC
stage,
ECOG
perfor
mance
, TN
stage
Feliciani | Local NR 75- histog | CoxPH NR Univariate, | PFS: 10 fold | NR NR C PFS NR Models
etal control  / rad ram, multivariate | Chemothe | cross statistics | C index- including
(2018)(1 | treatment featur | textur , rapy, validation 0.76 imaging
4) failure,PF es al,age, spearman,L | GLRLMy, biomarkers
S,08 sex, ASSO LRE were always
size, Os: Su-
site of Gender, perior to
primar Age those  with
y only clinical
tumou variables,
rs, even ifonly
clinica in the case
| of PFS, we
stage, had a
nodal statistically
involv significant
ement differenc
Folkert DM, Smokin | 24 Overal | Multipara NR Univariate ACM: Leave one | NR External AUC, ACM ACM
et al | Local g, | mtric analysis, KPS, T | out -cross validation | Sen, Spe AUC- AUC- | LF  model
(2017)(1 | failure histolog Stage, | logistic multivariate | stage validation, 0.65,Sen- | 0.60,S | retained
5) y T,N regression, analysis, DM: KPS, | 5 fold 0.67,Spe- | en- significance
class, For forward T stage, | cross 0.60 0.58,S | in an
smoki | survival feature N-stage validation Local pe- independent
ng analysis- selection R: KPS ,Train and Failure 0.62 population
status, | CoxPH-for test(indep AUC- Local | whereas the
KPS( ACM, endent 0.73, Failur | models for
Karno | Fine and cohort) Sen.-).65, | e ACM
fsky Gray’s Spe-0.85 AUC- | and DM did
perfor | proportiona DM 0.68, not  reach
mance | | subhazaed AUC-0.66 | Sen.- statistical
status) | model- Sen-0.62 0.67, significance
, age, | Local Spe-0.66 Spe- , but
sex, Failure, 0.70 resulted in
PET DM DM
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featurs AUC- | reasonable
, 0.65 predictive
hisogr Sen- performanc
am, 0.64 e.
shape, Spe-
biolog 0.80
ically
equiva
lent
dose
with
alpha/
beta=1
0
[BED
10],G
LCM
Fujima | OS, PFS NR 14 PET, Cox NR Univariate | PES: NR NR NR NR NR NR The
etal shape, | Regression analysis, GLCMHo quantitative
(2018)(1 histog multivariate | mogeneity parameters
6) ram, K of
GLC Sphericity homogeneit
Mage, y and
T sphericity
stage, obtained by
N- FDG-
stage, PET can be
treatm useful  for
ent the
prediction
of the PFS
ofpharynx
SCC
patients,
especially
when used
in
combination
Geretal | OS NR NR Intensi | Cox PH NR Forward 0sS: 10 fold | NR Train and | AUC NR AUC
(2019)(1 ty,GL selection,L | CT(MOD | cross separate =0.59 | unable to
) CM,G ASSO EL)- validation test(from demon-
LRL volume, strate an
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M,NG ;Bootstrap GLCMGL within the improveme
TDM LASSO NU, cohort) nt in
GLCMInv Internal ; prediction
erse_Diffe hinted accuracy in
rence_Nor about a subset
m external ofpatients
validation with the
same
imaging
protocol
compared to
a patient
cohort with
different
imaging
protocols.
Ghosh oS NR 46 Age, DT, RF, | GBDT | Pearson 0sS: 5 fold | SMO | Internal Balanced | Balanced NR The
et al sex, GBDT, Correlation, | Primary Cross TE,0 | validation | accuracy, | accuracy- accuracy of
(2020)(1 tumou | CoxPH scaling- tumour validation | ver sensitivit | 88.25%, GBDT
8) r site, minmaxscal | site, MTV, samp Y, Sen- classifier is
stage, er, gradient | GLCMCo ling, specificit | 96.5%,Sp better than
TNM boost,hyper | rrelation Train y, true | e- CoxPH
class parameter and negative | 80%,Preci
,RT optimisatio test rate, sion-93%,
dose, n (from precision, | F1 score-
smoki withi F1 score 94%
ng n the AUC-0.99
histor cohor
Y, t)
surger
y, PET
quanti
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GLC
M,
GLRL
M,
NGL
DM,G
LZLM
Guezen | OS, RFS NR 35 PET Cox PH NR Pearson OS: MTV, | 30  fold | NR NR NR NR NR MTV and
nec etal featur correlation GLCMCo | cross GLCM
es, validation Correlation
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(2019)(1 GLC univariate rrelation, were
9) M,GL analysis, Treatment independent
RLM, prognostic
NGL factors  of
DM, 0os in
GLZL patients
M,sex, with
age, HNSCC
tumou
r site,
treatm
ent,
pathol
ogic
stage,
T class
Haider PFS, OS Smokin | 1037 | HPV, Random Radio Hierarchica | NR 3 fold | NR Internal C Cl NR radiomic
et al g,HPV CT Stage, | Survival micsor | IClustering, stratified validation | statistics | HPV+ analysis
(2020)(2 and Radio | Forest radiom | pearsonRF, Cross- PFS-0.62 provide
0) PET | mic- ics+tAJ | RIDGE validation + 0.05 (p complement
shape, cc to = ary value for
intensi utperfo 0.02)(PET prognosticat
ty, rmed ICT ion and risk-
txture AJCC features) stratificatio
alone 0S-0.63 = n  beyond
model 0.08 (p = AJCC
0.06)(PET staging.
features)
Kimura | DFS, OS NR 14- PET Cox PH NR Backward 0os: NR NR NR NR NR NR Entropy is a
etal textur | (SUV stepwise Entropy, statistically
(2021)(2 al max) selection, Dissimilar significant
1) GLC univariable, | ity prognostic
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y
tumor
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n
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etal rad d data treatment
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procedure with clinical
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vised data
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SuUv
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Liuetal | OS,DFS Smokin | 56 PET CoxPH NR Pearson R: Bootstrap, | NR NR C [o}] NR Combining
(2020)(2 g based, correlation, | NGLDMc | 15  fold statistics, | C index- clinicopatho
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GLRL SMTV 0.77(95% pe-
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M, radiomics clinica | n’s gradient,| | centre at Cl- Metast | and
GLDZ | parameter, | I+PET | correlation, | ong-run- different 0.657(SE | asis complement
M, combined +radio | maximum low-grey- | time =0.093), Cl- ary radiomic
NGL clinical+PE | mics likelihood level- point) 0S 0.627( | factors was

34




DM,
NTG
DM,
NGL
DTM,
NGT
DM

T
parameter,
combined
clinical+ra
diomics,
combined
clinical+PE
T+radiomi
cs)

feature
S

factor
analysis

emphasis,
volume-
difference
coarseness
, and grey-
level-non-
uniformity
and
histogram
variation
coefficient
DM:
MATV
OS: HPV-
status,
SUVmean

SUVmax,
least-axis-
length,
non-
uniformity
, high-
dependenc
e-of-high
grey-
levels,
aspherity,
major-
axis-
length,
inversed-
compactn
ess and,
inversed-
flatness

CI-
0.751(SE
=0.045)

SE=0.
094),

Cl-
0.764(
SE=0.
062)

most
accurate for
time-to-
event
prediction

Oh et al
(2015)(2
9)

DFS,0S

Smokin
g,drinki
ng,ECO
G,Chars
on

SUV,
MTV
textur
al

CoxPH

NR

NR

OsS:
NGTDMc
oarsness
DFS:
NGTDMc

NR

NR

NR

NR

NR

NR

Abnormal
coarseness
in baseline
18F-FDG
PET scans

35




comorbi oarsness, may be
dity NGTDMs useful  for
index usyness predicting
response
and sur-
vival after
CRT in
HPSCC
patients
Peng H | DFS,0S, Smokin | 136- | age, Cox NR ICC, NR Train test | NR Calibratio | C Train(PE NR Deep
et al | DMFS,LR | g, deep | gender | proportiona univariate split N CUrve; statistics | T based) learning
(2019)(3 | RFS drinking | learni |, | analysis, (70%:30% Internal DFS- PET/CT-
0) , ng,13 | smoki | hazard(no pearsoncorr ) 0.730 based
clinicop | 3- ng, mogram) elaton, (95% ClI, radiomics
athologi | hand | drinki | PET LASSO 0.683- could
cal crafte | ng, based,CT Cox 0.776), serve as a
d family | based regression Test reliable and
histor method,Bac DFS powerful
y kward 0.683 tool for
ofcanc stepwise (95% ClI, prognosis
er, selection 0.610— prediction
lactate 0.755)
dehy-
droge
nase,
hemog
lobin,
album
in, C-
reactio
n
protei
n, T
catego
ry, N
catego
ry, and
overal
|
stage,
pre-
DNA
shape

36




featur
es,

histog
ram
featur
es,
GLC
M,GL
RLM
Peng L | Locoregio | NR 127 histog | SVM, RF, | SFFS Univariate Compactn | fivefold NR Internal AUC, AUC- NR The SFFS
et al | nal ram, Artificial + analysis, essl, Cross- validation | Sen, spe 0.8290 feature
(2021)(3 | recurrence shape, | Neural SVM multivariate | GLCMeny | validation Spe- selection
1) , DM GLC Network(A | with analysis, opys 6 cv), 0.7736 coupled
(Disease M, NN) LOOC | relief GLSZM.z | tenfold Sen- with  SVM
control or GLRL \Y algorithm, LGE, Cross- 0.8438 classifier
treatment M, sequential NGTDMst | validation can derive
failure) GLSz floating rength, (10 cv) the
M, forward GLGLM and leave- optimized
NGT selection(S | sce one-out feature set
DM, FFS), Cross- with
GLGL hierarchical validation correspondi
M, clustering, (Loocv) ngly highest
NGL minimum AUC value
DM, redundancy for
TS, maximum pretreatmen
TFC relevance t prediction
,age, of LR and/or
sex, T, DM of NPC
N and
M
stage,
AlJCC
stage,
pre-
treatm
ent
plasm
a EBV
DNA,
immu
noglo
bulin
A

37




(19A)
antibo
dies
agains
t EBV
viral
capsid
antige
n,
lymph
ocyte
count
(LYM
),
neutro
phil
count
(NEU
)
platele
t
count,
lactate
dehyd
rogena
se
level

Valliére
s et al
(2017)(3
2)

OS,DM,
Locoregio
nal
recurrence

1615-
rad
featur
es

PET
featur
es,
age,
tumou
r
stage,
Histog
ram,
shape,
GLC
M,
GLRL
M,
GLSzZ

Random
Forest(radi
omics+clin
ical/
clinical
alone),
logistic
regression(
radiomics
only/volum
e)), Cox
PH(radiom
ics
only/volum

e)

Locore
gional
recurre
nce

PETC
T
radiom
ics+cli
nical
variabl
es[Log
Reg+R
Fl

DM

Stepwise
forward
selection,
spearman’s
correlation,
maximal
information
coefficient,
gain
equation,
logit
transformati
on

DM- CT-
GLSZMzs
N, CT-
GLSZMzs
\%

) CT-
GLRLML
RHGE,

H&N
type, N-
Stage
Age,
Tumour
volume
R-Age,
CT-

0.632+hoo
tstrap
AUC

Strati
fied
rando
m sub
samp
ling,
imbal
ance
adjus
teme
nt
menti
oned
in
Schill
er et

External
validation

AUC,
sen, spe,
acc, C
statistics

NR

LR
AUC-
0.69,s
en-
0.63,s
pe-
0.68,a
cc-
0.67,C
1-0.67

DM
AUC-
0.86,s
en-
0.76,s

The
combination
of radi-
omics data
into
clinically-
integrated
prediction
models
should
allow to
more
comprehens
ively assess
cancer risks

38




M,NG | Raiomics CT GLSZMvrc al, pec-
TDM only(for adiomi ze, PET- undu 0.76,
PET,CT,P | cs+clin GLSZMeL elove acc-
ET- ical N, CT- r 0.77,C
CT,)Tadio | variabl GLCMcorr samp 1-0.88
mics+clinic | es[Log elation, ling,
al Reg+R H&N Train (O8]
model(PET | F] type, N- and AUC-
,CT,PET- Stage, T test 0.78,s
CT) [ON] stage (from en-
Clinica OS- H&N withi 0.92,
| type, T n the spe-
variabl stage,Age, cohor 0.57,
es Tumour t) acc-
alone[ volume, 0.65,C
RF] HPV 1-0.76
Wang et | Locoregio | NR 257- | intensi | SVM,DA, | MC mRMR,hyp | NR all SMO | External Sen,Spe, MC the model
al nal featur | ty, Logistic erparameter experimen | TE;O | validation | AUC,Acc with using
(2020) Recurrenc es shape, | Regression mentioned ts  were | versa PET features
(33) e and ,MC performed | mplin Featur | from
radio fivetimes | g es(co multiple
mic(G mpare | modalities,
LCM) d to | the
SVM, | proposed
DAL | method
0g achieved
Reg) area under
AUC- | the receiver
0.62 operating
+0.03 | characteristi
Sen- c curve
0.62 (AUC)
+0.12 | values of
Spe- 0.76 for the
0.61+ | radio- mics-
0.03 only model,
Acc- and 0.77 for
0.61 the  model
+0.01 | built  with
radiomics
and clinical
features,
which is

39




signifi-

cantly
higher than
the AUCs of
models built
with single-
modality
features.
Wong et | RFS, OS Smokin Sex, CoxPH NR Univariate RFS: NR NR NR NR NR NR PET- and
al g, stage, analysis,mu | transfer MRI-
(2019)(3 alcohol, tobacc ltivariate constant derived
4) histolog o,alco analysis (Ktrans), functional
y hol,ag TLG, parameters
e, PET NGLCMen may have a
featur tropy different
es, os: prognostic
NGT Ktrans, significance
DM, blood in  patients
NGLC plasma with
M, volume oropharyng
MRI (Vp), eal and
variab SUVmax, hypopharyn
les NGLCM geal
entropy carcinoma
Xie et al | OS,DFS NR NR Conve | Logistic NPC ICC NR Monte Over | train test | AUC, G- | NPC NR re-sampling
(2020)(3 ntiona | regression | Cohort carlo samp | split(3:1) mean Cohort techniques
5) I, (LR), DES Cross ling(r | Internal; DFS showed a
SUv Support bSMO validation; | ando | external AUC- significant
max, vector TE + m validation 0.70,G- positive
SUvV machine RF overs | mentioned mean-0.64 impact on
mean, | (SVM), [ON] ampli [ON] the
MTV, | random ADAS ng AUC- prediction
TLG, | forest(RF), | YN + (ROS 0.82, G- performanc
GLC and SVM ), mean-0.77 e in
M, XGboost HNC dapt HNC imbalanced
GLRL | classifier cohort ive Cohort datasets, but
M, (XG) DFES& synth DES depending
GLSZ oS etic AUC-0.72 on the
M RF + (AD [ON] clinical
SMOT ASY AUC-0.84 problem and
E N) dataset, the
SMO performanc
TE e of each

40




and

borde
rline-
SMO
TE

(bSM
OTE)

under
samp
ling(r
ando
m
under
samp
ling
(RUS
),
Near
Miss
Tome
k link
(TL)
and
edite
d
datas
et
using
neare
st
neigh
bours
(EN
N) I
hybri
d
samp
ling-
SMO
TE-
TL
and

individual
re-sampling
techniques
will vary.

41




SMO
TE-
ENN
imbal
ance
rate
menti
oned

Xu et al
(2020)(3
6)

PFS

Patholo
qy

202 -
rad
featur
es

intensi
ty,
textur
al

Cox
Regression

NR

Pearson
correlation;
Forward
step  wise
feature
selection,
multivariate
analysis

PFS:
AJCC
stage 11-
v, CT-
GLGLML
cee, PET-
NGTDMc
omplexity,
PET-
GLGLMs
GLGE

NR

NR

Train &
Test (from
within the
cohort)
Internal

C
Statistics

C index
S3-0.69

NR

Subregion
imaging
biomarker
S3 was
identified as
an
independent
predictor of
PFS and
complement
ary to the
existing
AJCC
staging
system.
Subregional
radiomics
analysis of
PET/CT
imaging has
the potential
to  predict
PFS in
patients
with  NPC,
which also
provides
complement
ary
prognostic
information
for
traditional
predictors.

42




Yoon et | DFS, OS NR 42- Age, Cox NR Filter based | OS: NR NR Train and | NR NR NR The meta-
al rad sex, regression method, GLZLMg validation bolic
(2021)(3 featur | stage, Univariate, | Lnu (another heterogeneit
) es PET, pearson DFS: cohort) y parameter,
histog correlation, | GLZLMg External GLNUGLZ
ram, multivariate | Lnu validation LM, may
GLC r assist
M, clinicians in
GLRL patient risk
M, assessment
NGL as a feasible
DM, prognostic
GLZL factor.
M
Zhong PFS Smokin | 50- PET, Random Combi | Recursive MTV, 10-fold Adju | Training AUC, AUC Valida | A combined
et al g rad shape, | Forest ned Feature maximum | cross sted and Acc, Sen, | 0.93 tion model
(2021)(3 featur | histog | (PET,CT, PET- Elimination | CT value, | validation | class | validation | Spe,positi cohort | encompassi
8) es ram, clinical, CT ,  dummy | SUVmin, weig | (80%:20% | ve AUC= | ng PET and
GLC combined radiom | variable, GLZLMS hts ) predictiv 0.94. CT radiomic
M, PET-CT) ics hyperparam | ZLGE, Internal e Acc- features had
NGL model | eter-10cv kurtosis validation | value,fls 0.80 a higher
DM, core Sen=1 | AUC value
GLRL Spe- and
M, 0.67 potentially
GLZL Positi | had the best
M, dur ve predictive
ation Predic | ability for
of tive early
radiati value- | disease
on 1, progression
treatm F1 (at 1 year)
ent, N score= | compared to
stage, 0.77 individual
smoki PET, CT,
ng, and clinical
age, feature
sex models.
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reported, SVM=Support Vector Machine, MC=Multi Classifier, DA=Discriminant Analysis
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Supplementary Table S6: PROBAST assessment of Risk of Bias and applicability of included studies.

ROB Applicability Overall
Study Participants | Predictors | Outcome | Analysis Participants Predictors Outcome ROB Applicability
Beichel et al (2019)(8) + + + - ? + + - ?
Bogowicz et al (2017)(9) + + + ? + + + ? +
Chan et al (2017)(10) + + + ? + ? ? - ?
Cheng et al (2013)(11) + + ? ? ? ? ? - ?
Cheng et al (2015)(12) + + + ? ? + ? - ?
Cheng et al (2020)(13) + + + ? ? ? + - ?
Feliciani et al (2018)(14) + + + ? + + ? - ?
Folkert et al (2017)(15) + + + ? ? + ? ? ?
Fujima et al (2018)(16) + ? + - ? + + - ?
Ger et al (2019)(17) + + + ? + + + ? +
Ghosh et al (2020)(18) + + ? ? + ? ? - ?
Guezennec et al (2019)(19) + + + ? + ? + - ?
Haider et al (2020)(20) + + + + + + + - +
Kimura et al (2021)(21) + + + ? ? + + - ?
Lafata et al (2021)(22) + + + - ? + + - ?
Lin et al (2020)(23) + + + - - ? + - -
Liu et al (2020)(24) + + ? ? + + ? - ?
Lv et al (2019)(25) ? + + - + ? + - ?
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Lv et al (2020)(26)

Lv et al (2021)(27)

Martens et al (2020)(28)

Oh et al (2015)(29)

Peng et al (2019)(30)

Peng et al (2021)(31)

Vallieres et al (2017)(32)

Wang et al (2020)(33)

Wong et al (2019)(34)

Xie et al (2020)(35)

Xu et al (2020)(36)

Yoon et al (2021)(37)

Zhong et al (2021)(38)

+ indicates low ROB/low concern regarding applicability; — indicates high ROB/high concern regarding applicability; and ? indicates unclear ROB/unclear concern regarding

applicability.
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Fig. S1 Quality analysis of the included studies based on PROBAST

(A) Overall Risk of Bias (ROB) and (B) Overall applicability.

Green represents low ROB/low concern, yellow represents unclear ROB/ unclear concern, and red represents

high ROB/high concern criteria(39)
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Fig. S2 Forest plots of prediction models on subset of studies

Forest plot of the summary estimate of logarithmic DOR and the corresponding 95% confidence interval (Cl) of
prediction models in which images were segmented using (A) Manual method and (B) thresholding-based
segmentation method. Performance metrics were based on external validation except for Ghosh et al (2020) and
Peng et al (2021), where the performance metrics were based on internal validation.
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Forest plot of the summary estimate of logarithmic DOR and the corresponding 95% confidence interval (Cl) of
prediction models in which images were segmented using (A) Manual method and (B) thresholding-based
segmentation method. Performance metrics were based on internal validation except for Lv et al (2020), Martens

et al (2020) and Valliéres et al (2017), where the performance metrics were based on external validation.
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