ON-LINE APPENDIX
Search Strategies

PubMed

((“Brain Neoplasms”’[MeSH Terms] OR “Glioma”[MeSH
Terms] OR glioma* OR (glioblastoma* OR “glioblastoma multi-
forme”) OR (astrocytoma* OR “anaplastic astrocytoma”) OR
(oligodendrocytoma* OR “anaplastic oligodendrocytoma”) OR
(brain AND (tumor* OR tumour*)) OR (neuroectodermal AND
(tumor* OR tumour*)) OR ependymoma* OR oligodendrogli-
oma*)) AND (“Tomography, Emission-Computed”[MeSH
Terms] OR (positron AND emission AND tomograph*) OR pet)
AND “humans”[MeSH Terms]

Scopus

(TITLE-ABS-KEY (glioma*) OR TITLE-ABS-KEY (glioblas-
toma*) OR TITLE-ABS-KEY (glioblastoma PRE/O multiforme)
OR TITLE-ABS-KEY (astrocytoma*) OR TITLE-ABS-KEY (ana-
plastic PRE/O astrocytoma) OR TITLE-ABS-KEY (oligodendro-
cytoma*) OR TITLE-ABS-KEY (anaplastic PRE/0 oligodendrocy-
toma) OR TITLE-ABS-KEY (brain tumo*r*) OR TITLE-ABS-
KEY (neuroectodermal PRE/0 tumo*r*) OR TITLE-ABS-KEY
(ependymoma*) OR TITLE-ABS-KEY (oligodendroglioma*)
AND TITLE-ABS-KEY (positron PRE/0 emission PRE/0 tomo-
graph*) OR TITLE-ABS-KEY (pet).

PUBLICATIONS EXCLUDED AFTER FULL-TEXT
SCREENING
Relevant but <10 Patients (n = 7)
1. Lichy MP, Bachert P, Henze M, et al. Monitoring individual re-
sponse to brain-tumor chemotherapy: proton MR spectroscopy in
a patient with recurrent glioma after stereotactic radiation therapy.
Neuroradiology 2004;46:126-29
2. Pruim J, Willemsen AT, Molenaar WM et al. Brain tumors: L-[1-C-
11]tyrosine PET for visualization and quantification of protein
synthesis rate. Radiology 1995;197:221-26
3. Kim EE, Chung SK, Haynie TP et al. Differentiation of residual or
recurrent tumors from posttreatment changes with F-18 FDG PET.
Radiographics 1992;12:269-79
4. Di Chiro G, Oldfield E, Wright DC, et al. Cerebral necrosis after
radiation therapy and/or intra-arterial chemotherapy for brain
tumor: PET and neuropathologic studies. AJR Am ] Roentgenol
1988;150:189-97
5. Glantz MJ, Hoffman JM, Coleman RE et al. Identification of early
recurrence of primary central nervous system tumors by [18F]fluo-
rodeoxyglucose positron emission tomography. Ann Neurol 1991;
29:347-55
6. Ogawa T, Kanno [, Shishido F et al. Clinical value of PET with 18F-
fluorodeoxyglucose and L-methyl-11C-methionine for diagnosis
of recurrent brain tumor and radiation injury. Acta Radiol 1991;32:
197-202
7. Chao ST, Suh JH, Raja S, et al. The sensitivity and specificity of FDG
PET in distinguishing recurrent brain tumor from radionecrosis in
patients treated with stereotactic radiosurgery. Int ] Cancer 2001;96:
191-97

Partially Eligible but Pertinent Data Not Extractable (n =
6)

8. Yamane T, Sakamoto S, Senda M. Clinical impact of (11)C-methio-
nine PET on expected management of patients with brain neo-
plasm. Eur ] Nucl Med Mol Imaging 2010;37:685-90

9. Chen W, Silverman DH, Delaloye S, et al. 18F-FDOPA PET imaging
of brain tumors: comparison study with 18F-FDG PET and evalua-
tion of diagnostic accuracy. ] Nucl Med 2006;47:904—11

10. Henze M, Mohammed A, Schlemmer HP et al. PET and SPECT for
detection of tumor progression in irradiated low-grade
astrocytoma: a receiver-operating-characteristic analysis. ] Nucl
Med 2004;45:579—-86

11. Wang SX, Boethius J, Ericson K. FDG-PET on irradiated brain
tumor: ten years’ summary. Acta Radiol 2006;47:85-90

12. Deshmukh A, Scott JA, Palmer EL, et al. Impact of fluorodeoxyglu-
cose positron emission tomography on the clinical management of
patients with glioma. Clin Nucl Med 1996;21:720-25

13. Maldonado A, Alfonso JM, Ossola G, et al. The role of PET-FDG in
resolving diagnostic doubt: recurrence versus radionecrosis in brain
tumors: experience in 94 patients. Riv Neuroradiol 2003;16:887-90

All Recurrent Cases (n = 4)

14. Hiibner KF, Thie JA, Smith GT, et al. Positron emission tomography
(PET) with 1-aminocyclobutane-1-[(11)C]carboxylic acid (1-
[(11)C]-ACBC) for detecting recurrent brain tumors. Clin Positron
Imaging 1998;1:165-73

15. Ishikawa M, Kikuchi H, Miyatake S, et al. Glucose consumption in
recurrent gliomas. Neurosurgery 1993;33:28-33

16. Yamamoto Y, Wong TZ, Turkington TG, et al. 3'-deoxy-3'-[F-
18]fluorothymidine positron emission tomography in patients
with recurrent glioblastoma multiforme: comparison with Gd-
DTPA enhanced MR imaging. Mol Imaging Biol 2006;8:340—47

17. Grosu AL, Astner ST, Riedel E, et al. An interindividual comparison
of O-(2- [(18)F]fluoroethyl)-L-tyrosine (FET)- and L-[methyl-
(11)C]methionine (MET)-PET in patients with brain gliomas and
metastases. Int | Radiat Oncol Biol Phys 2011;81:1049—-58

Irrelevant (n = 5)

18. Weber WA, Wester HJ, Grosu AL et al. O-(2-[18F]fluoroethyl)-L-
tyrosine and L-[methyl-11C]methionine uptake in brain tumors:
initial results of a comparative study. Eur J Nucl Med 2000;27:
542-49

19. Blasberg RG, Roelcke U, Weinreich R et al. Imaging brain tumor
proliferative activity with [124I]iododeoxyuridine. Cancer Res
2000;60:624-35

20. Willemsen AT, van WA, Paans AM et al. In vivo protein synthesis
rate determination in primary or recurrent brain tumors by using
L-[1-11C]-tyrosine and PET. ] Nucl Med 1995;36:411-19

21. Pirotte B, Goldman S, David P et al. Stereotactic brain biopsy
guided by positron emission tomography (PET) with [F-18]fluo-
rodeoxyglucose and [C-11]methionine. Acta Neurochir Suppl
1997;68:133-38

22. Ledezma CJ, Chen W, Sai V, et al. 18F-FDOPA PET/MR imaging
fusion in patients with primary/recurrent gliomas: initial experi-
ence. Eur ] Radiol 2009;71:242—48

Not a Dedicated PET Scanner (n = 1)

23. Stokkel M, Stevens H, Taphoorn M, et al. Differentiation between
recurrent brain tumor and postradiation necrosis: the value of
201TI SPET versus 18F-FDG PET by using a dual-headed coinci-
dence camera-a pilot study. Nucl Med Commun 1999;20:411-17
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Study ID Total Method n/N Sensitivity (95% Cl) n/N Specificity (95% Cl)

18F-FDG

Belohlavek 2002 30 Visual 17/24  0.71(0.49,0.87) L ] 1/6 0.17(0.00, 0.64) =

Ricci 1998 28 Visual 18/19  0.95(0.74,1.00) " 2/9 0.22(0.03, 0.60) -

Nelson 1997 19 Visual 15/16  0.94(0.70, 1.00) L 173 0.33(0.01,0.91) i3

Kahn 1994 17 Visual 10/13  0.77 (0.46,0.95) L) 2/4 0.50(0.07,0.93) .

Janus 1993 50 Visual 19/30  0.63(0.44,0.80) L] 16/20  0.80(0.56,0.94) -

Prat 2010 26 Visual 6/13  0.46(0.19,0.75) - 11/13  0.85(0.55,0.98) -

Ozsunar 2010 26 Visual 11/14  0.79(0.49,0.95) L) 11/12 0.92(0.62,1.00) =

Gomez-Rio 2008 76 Visual 43/55  0.78(0.65,0.88) | ] 20/21  0.95(0.76, 1.00) =

Santra 2011 90 Visual 41/59  0.69 (0.56,0.81) ] 30/31  0.97(0.83,1.00) =

Bader 1999 30 Visual 26/29 0.90(0.73,0.98) [ ] 11 1.00 (0.03, 1.00)

Spence 2009 17 Visual 7/13  0.54(0.25,0.81) - 4/4 1.00 (0.40, 1.00)

Thompson 1999 15 Visual 6/14  0.43(0.18,0.71) L] m”n 1.00(0.03, 1.00)

11C-MET

Sonoda 1998 10 Visual 4/5 0.80(0.28,0.99) - 4/5 0.80(0.28, 0.99) =

18F-FLT

Spence 2009 18 Visual 10/14  0.71(0.42,0.92) - 2/4 0.50(0.07,0.93) -

18F-FDG

Laere 2005 30 TN 19/20  0.95(0.75,1.00) [ ] 5/10  0.50(0.19,0.81) .

Spence 2009 17 T/N® 8/13  0.62(0.32,0.86) - 4/4 1.00 (0.40, 1.00) .

Spence 2009 17 SUVmax 3/13  0.23(0.05,0.54) L] 4/4 1.00(0.40, 1.00) s

Spence 2009 17 T/N® 10/13  0.77 (0.46, 0.95) L] 4/4 1.00(0.40, 1.00) -

Spence 2009 17 SUVmean 8/13  0.62(0.32,0.86) - 4/4 1.00 (0.40, 1.00) .

11C-MET

Laere 2005 30 T/N 16/20  0.80(0.56, 0.94) n 7/10  0.70(0.35,0.93) -

Terakawa 2008 32 T/N 12/16  0.75(0.48,0.93) = 12/16  0.75(0.48,0.93) -

Sonoda 1998 10 T/N 4/5 0.80(0.28, 0.99) - 4/5 0.80(0.28, 0.99) =

Nakajima 2009 18 T/N 6/11 0.55(0.23,0.83) - 717 1.00 (0.59, 1.00) -

18F-FET

Mehrkens 2008 31 T/N 24/26  0.92(0.75,0.99) L} 0/5 0.00(0.00,0.52) =

Rachinger 2005 36 SUVmax  29/29  1.00(0.88, 1.00) n 1/7 0.14(0.00, 0.58) -

Jeong 2010 29 T/N 19/21  0.90(0.70,0.99) L] 6/8 0.75(0.35,0.97) N

Jeong 2010 32 SUVmax  20/23 0.87(0.66,0.97) L] 9/9 1.00 (0.66, 1.00) -

Popperl 2004 53 T/N 42/42  1.00(0.92,1.00) L | 11/11 1.00(0.72,1.00) ol

18F—FLT

Jeong 2010 32 SUVmax  21/23  0.91(0.72,0.99) L 8/9 0.89(0.52, 1.00) -

Spence 2009 18 SUVmean 8/14  0.57(0.29,0.82) - 4/4 1.00(0.40, 1.00) »

Spence 2009 18 SUVmax 7/14  0.50(0.23,0.77) - 4/4 1.00 (0.40, 1.00) .

Jeong 2010 30 TN 18/22  0.82(0.60, 0.95) n 8/8 1.00 (0.63, 1.00) -

T [ I [ I I I I I [ [

A 0 0.2 04 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

Study ID Total Method n/N Sensitivity (95% Cl) n/N Specificity (95% Cl)

18F-FDG

Ricci 1998 21 Visual 12/13  0.92(0.64, 1.00) - 2/8 0.25(0.03, 0.65) =

Kahn 1994 12 Visual 6/8 0.75(0.35,0.97) - 2/4 0.50(0.07,0.93)

Nelson 1997 16 Visual 13/14  0.93(0.66, 1.00) - 12 0.50(0.01,0.99)

Valk 1988 32 Visual 12/19  0.63(0.38,0.84) - 9/13  0.69(0.39,0.91) =

Kim 2010 8 Visual 3/4 0.75(0.19, 0.99) . /- 0.75(0.19, 0.99)

Janus 1993 40 Visual 14/22  0.64(0.41,0.83) - 14/18  0.78(0.52,0.94) -

Tassel 1995 10 Visual 2/5 0.40(0.05, 0.85) = 0.80(0.28,0.99)

Santra 2011 44 Visual 21/34 0.62(0.44,0.78) - 9/10  0.90(0.55,1.00) -

Spence 2009 14 Visual 7/11 0.64(0.31,0.89) - 1.00(0.29, 1.00) B

Gomez-Ri0 2008 44 Visual 29/35  0.83(0.66,0.93) - 9/9 1.00 (0.66, 1.00) bl

11C-MET

Dandois 2010 17 Visual 14/15  0.93(0.68, 1.00) - 12 0.50(0.01,0.99)

Tsuyuguchi 2004 11 Visual 6/6 1.00 (0.54, 1.00) . 3/5 0.60(0.15,0.95) .

Sonoda 1998 5 Visual 12 0.50(0.01,0.99) 3/3 1.00(0.29, 1.00)

18F-FLT

Spence 2009 15 Visual 9/12 0.75(0.43,0.95) - 2/3 0.67 (0.09, 0.99)

18F-FDG

Laere 2005 15 TN 12/12 1.00(0.74, 1.00) o 173 0.33(0.01,0.91)

Spence 2009 14 T/N® 10/11 0.91(0.59, 1.00) - 2/3 0.67 (0.09, 0.99)

Kim 2010 8 TN 4/4 1.00 (0.40, 1.00) . 3/4 0.75(0.19,0.99)

Spence 2009 14 T/N® 11/11 1.00(0.72,1.00) - 3/3 1.00(0.29, 1.00)

Spence 2009 14 SUVmean 7/11 0.64 (0.31,0.89) - 3/3 1.00 (0.29, 1.00)

Spence 2009 14 SUVmax  2/11 0.18(0.02,0.52) - 3/3 1.00(0.29, 1.00)

11C-MET

Tsuyuguchi 2004 11 TN 4/6 . 3/5 0.60 (0.15, 0.95) .

Sonoda 1998 5 T/N 1/2 3/3 1.00(0.29, 1.00)

Laere 2005 15 TN 8/12 . 3/3 1.00(0.29, 1.00)

Nakajima 2009 14 TN 4/9 0.44(0.14,0.79) - 5/5 1.00(0.48, 1.00)

Kim 2010 10 T/N 3/4 0.75(0.19,0.99) > 6/6 1.00 (0.54, 1.00)

18F—FET

Mehrkens 2008 14 TN 11/12 0.92(0.62, 1. ol 0/2 0.00(0.00, 0.

Jeong 2010 20 T/N 14/14  1.00(0.77,1.00) - 5/6 0.83(0.36, 1.00) N

Jeong 2010 22 SUVmax 14/15 0.93(0.68,1 - 717 1.00(0.59,1

18F-FLT

Jeong 2010 22 SUVmax 15/15 1.00(0.78, 1.00) . 6/7 0.86 (0.42,1.00)

Spence 2009 15 SUVmean 8/12  0.67(0.35,0.90) b 3/3 1.00(0.29, 1.00)

Spence 2009 15 SUVmax 7/12  0.58(0.28,0.85) - 3/3 1.00(0.29, 1.00)

Jeong 2010 21 TN 15/15  1.00(0.78, 1.00) - 6/6 1.00 (0.54, 1.00) g

18F-BPA

Miyashita 2008 10 T/N 4/5 0.80(0.28,0.99) . 5/5 1.00 (0.48, 1.00)

I [ L L I o I I I I

B 0 0.2 0.4 0.6 0.8 1 0 0.2 04 0.6 0.8 1

ON-LINE FIG 1. Sensitivity and specificity of PET for differentiating glioma recurrence from treatment-induced necrosis (for both low- and
high-grade gliomas [A] and high-grade glioma only [B]). Squares (proportional to the number of patients) represent the point estimates of
sensitivity and specificity; extending lines represent the 95% confidence interval (CI) of each estimate; and n/n denotes true-positive cases
divided by recurrent cases for sensitivity, and true-negative cases divided by nonrecurrent cases for specificity. BPA indicates "®F-boronophe-
nylalanine; V, visual assessment.

2 tumor-to-cortex ratio.

® tumor-to-white matter ratio.
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Subgroup Study, N Patients, n Q* Sensitivity (95% CI) Specificity (95% Cl)

18F-FDG

Both grades, VA and QA 13 454 0.77 0.77 (0.66, 0.85) . 0.78(0.54,0.91) .

Both grades, VA and QA? 13 454 0.78 0.78 (0.68, 0.85) . 0.77 (0.54,0.91)

Both grades, VA only n 409 0.77 0.77 (0.67,0.84) . 0.77(0.51,0.92) .

High-grade, VA and QA 10 246 0.75 0.79 (0.67,0.88) . 0.70(0.50, 0.84) n

High-grade, VAand QA? 10 246 077 0.83(0.70,0.91) . 069 (0.50, 0.84) ]

High—grade, VA only 9 231 075 075 (0.65, 0.84) . 0.74(0.54,0.87) | ]

11C-MET

High—grade, VA and QA 6 72 0.79 0.70(0.50, 0.84) . 0.93 (0.4, 1.00) -

High-grade, VAand QA 6 72 0.86 0.77 (0.51,0.91) 0.95 (0.42, 1.00) .

High-grade, VAand QAP 6 72 0.86 077 (0.51,0.91) [ ] 095 (0.43,1.00) .

High—-grade, QA only 5 55 0.64 0.61(0.43,0.76) | 0.97 (0.14, 1.00) -

High—grade, QA onlyb 5 55 0.65 0.61(0.43,0.76) | | 0.97 (0.24, 1.00) -
T T T 1T 7 1T 7T 1 & T 1 [T
0 0.2 04 06 0.8 0 0.2 04 06 08 1

ON-LINE FIG 2. Subgroup and sensitivity analyses of sensitivity and specificity. Squares (proportional to the number of patients) represent
point estimates of sensitivity and specificity; extending lines represent the 95% confidence interval of each estimate. QA indicates, quantitative
assessment; VA, visual assessment; Q*, “Q-star” statistic, a global summary of the ROC curve (see text for details).

2 Sensitivity analyses preferring quantitative assessment for '®F-FDG PET and visual assessment for "C-MET PET (see text for details).

b Sensitivity analyses preferring the optimal cutoff threshold for defining positive and negative scans by receiver operating characteristic
analysis (see text for details).
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ON-LINE FIG 3. Comparative accuracy of PET for differentiating recurrent glioma from treatment-induced necrosis. Comparisons among
different PET tracers for both high- and low-grade glioma histology (A) and high- %rade glioma only (B), between '®F-FDG PET and other imaging
modalities for any glioma histology (C) and high-grade glioma (D), and between "C-MET PET and other imaging modalities for both high- and
low-grade glioma histology (E) and high-grade glioma only (F). Closed and open symbols, respectively, indicate PET and comparator imaging
modalities. Dashed lines connect estimates for pairs of different PET tracers in (eg, "*F-FDG-PET versus "C-MET) or of PET and a comparator
imaging test (eg, '®F-FDG-PET versus TI-SPECT) compared in a study. Closed circle (black), square (red), triangle (green), and diamond (blue),
respectively, indicate PET with FDG, MET, FET, and FLT. Open circle (green) and square (blue), respectively, indicate SPECT and MR imaging—based
novel imaging.
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