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eFigure 1. PRISMA Flow Diagram
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eTable 1. Cochrane Risk of Bias Assessment Among Individual Studies

Other
Random Blinding Blinding of Incomplete | Selective Other Sources of
Sequence | Allocation Blinding of of Outcome Outcome Outcome Sources | Bias
Primary Study Generation | Concealment | Participants | Personnel | Assessment | Data Reporting | of Bias Description
Chao, 20191 H H H H H H H L
Mariados, 2015 2 U U L H H U L U ]Icndu_stry
unding
Pinkawa, 2017 3 H H H H H H U U Indu_stry
funding
BT +/- EBRT;
Taggar, 2018 4 H H H H H H U U industry
funding
te Velde, 2019 ° H H H H H H H L
Whalley, 2016 © H H H H H U U L
Baseline
Wolf, 2015 7 H H H H H U H U patient

characteristics
not reported

Abbreviations: BT, brachytherapy; EBRT, external beam radiotherapy; H, high risk of bias; L, low risk of bias; U, uncertain risk of bias.
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Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl
Chao [2019] -0.434 1618 20% 0.65[0.03,15.44]
Mariados [2014] -0.027 0692 108% 0.97 [0.25, 3.78] . E—
Pinkawa [2017] -0.305 0262 TEO% 0.74[0.44,1.23] -
Taggar [2018] 2212 1543 22%  913[0.44, 187 96] +
te Welde [20149] 0.325 0.895 B.5% 1.38 [0.24, 8.00]
Whalley [2018] -1.122 1463 24% 0.33[0.02,5873]
Total (95% Cl) 100.0% 0.82 [0.52, 1.28] <
Heterogeneity: Tau‘zI 0.00; ChiF=343, df =45 (P=0E3); F=0% 'EI.III1 III!“I 1'EI “IIIIIII'
Test for overall effect Z=083 (P=10.38) Favors spacer Favors control

eFigure 2. Early Grade =2 Rectal Toxicity With vs Without Perirectal Hydrogel Spacer

The risk ratio and 95% confidence interval between hydrogel spacer and control groups are plotted for each study. The size of the square is proportional to the sample size of the
study. The pooled risk ratio is denoted by the diamond apex and 95% confidence interval denoted by the diamond width. A pooled risk ratio of more than 1 indicates higher risk with
controls. A pooled risk ratio of less than 1 indicates lower risk with hydrogel spacer. Early grade 22 rectal toxicity was not statistically different between groups (4.5% vs. 4.1%; risk
ratio=0.82, P = .38). Significant heterogeneity among studies was not identified (1>=0%, P = .63).
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Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl
Chao [2019] -0.836 0.5M 5.4% 0.43[0.16,1.18] B
Mariados [2014] 0167 0219 281% 0.85 [0.55,1.30] -
Pinkawa [2017] -0.634 0305 145% 0.53 [0.29, 0.98] —=
Taggar [2018] -0.885 04534 4.7% 0.41[0.14,1.16] T
te Welde [20149] -0.234 0267 18.89% 0.79[0.47,1.34] —=
Whalley [2018] -0.247 0226 26.3% 0.78[0.50,1.22 —
Winlf [201%5] 046 0.784 22% 1.58 [0.34, 7.36] ]
Total (95% CI) 100.0% 0.72 [0.58, 0.91] L 3
Testor overa ffect Z= 200 (P2 0.008 001 0 1o 100
: : : Favars spacer Favors control

eFigure 3. Early Grade =1 Rectal Toxicity With vs Without Perirectal Hydrogel Spacer

The risk ratio and 95% confidence interval between hydrogel spacer and control groups are plotted for each study. The size of the square is proportional to the sample size of the
study. The pooled risk ratio is denoted by the diamond apex and 95% confidence interval denoted by the diamond width. A pooled risk ratio of more than 1 indicates higher risk with
controls. A pooled risk ratio of less than 1 indicates lower risk with hydrogel spacer. Early grade 21 rectal toxicity was significantly lower in the hydrogel spacer group (20.5% vs.
29.5%; risk ratio=0.72, P = .005). Significant heterogeneity among studies was not identified (1°=0%, P = .55).
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Study or Subgroup  log[Risk Ratio] SE

Risk Ratio

Weight IV, Random, 95% Cl

Risk Ratio
IV, Random, 95% CI

Chao [20149] -1.642 1461
Mariados [2014] -1.5 0.6283
Pinkawa [2017] -2.808 1.435
te Velde [2019] -0.482 0618
Whalley [2016] -0.821 038
Total (95% CI)

Testfor overall effect £= 3,43 (P=0.000%)

7%
17.0%
3.8%
20.7%
54.8%

100.0%

0.19[0.01,3.39]
0.22 [0.08, 0.85]
0.06 [0.00, 0.92]
0.61[0.18, 2.08]
0.44 [0.21,083]

0.38 [0.22, 0.65]

Heterogeneity: Tau®=0.00; Chi*=3.37, df=4 (P=0450); F=0%
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eFigure 4. Late Grade =1 Rectal Toxicity With vs Without Perirectal Hydrogel Spacer

The risk ratio and 95% confidence interval between hydrogel spacer and control groups are plotted for each study. The size of the square is proportional to the sample size of the
study. The pooled risk ratio is denoted by the diamond apex and 95% confidence interval denoted by the diamond width. A pooled risk ratio of more than 1 indicates higher risk with
controls. A pooled risk ratio of less than 1 indicates lower risk with hydrogel spacer. Late grade 21 rectal toxicity was significantly lower in the hydrogel spacer group (4.8% vs. 16.2%;

risk ratio=0.38, P < .001). Significant heterogeneity among studies was not identified (1?=0%, P = .50).
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Mean Difference

Study or Subgroup  Mean Difference SE Weight IV, Random, 95% Cl

Mean Difference
IV, Random, 95% CI

Testfor overall effect Z=010{P =092

Mariados [2015)] =13 182 S5A57%  -1.30[5.08, 2 46 L

Pinkawea [2017] 2 237 443% 200 [2.35, 6.39] i

Total {95% CI) 100.0%  0.16 [-3.05, 3.37] -*-—

Heterogeneity: Tauf=1.14; Chi*=1 26, df=1 (P=028); F=21% |_1 0 _:5 |f| é 1IZI'
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eFigure 5. Change in Early Bowel Quality of Life (QoL) With vs Without Perirectal Hydrogel Spacer

The mean difference and 95% confidence interval between hydrogel spacer and control groups are plotted for each study. The size of the square is proportional to the sample size of
the study. The pooled mean difference denoted by the diamond apex and 95% confidence interval denoted by the diamond width. A pooled mean difference of less than 0 indicates

lower bowel QoL with hydrogel spacer; a value greater than 0 indicates higher bowel QoL with hydrogel spacer. Bowel QoL reported on a 0 to 100 scale where higher values indicate
better QoL. Early bowel QoL was not statistically different between groups (mean difference=0.2, P = .92). Significant heterogeneity among studies was not identified (1>=21%, P =

26).
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eTable 2. Subgroup Analysis of Study-Level Factors on Rectal Irradiation (v70) During External Beam Radiotherapy With
vs Without Hydrogel Spacer for Prostate Cancer

Study Characteristics No. Mean 95% CI P-value
Studies | Difference ? between subgroups
Random treatment allocation
No 5 -6.1% -10.5,-1.7 31
Yes 1 -8.4% -9.5,-7.3
Sample size (HGS arm) °
265 3 -8.0% -10.2,-5.8 .26
<65 3 -4.8% -9.9,0.3
Multicenter study
No 4 -6.4% -12.2,-0.5 .83
Yes 2 -7.1% -10.1, -4.0
Prospective enroliment (HGS arm)
No 3 -5.4% -11.0, 0.2 .32
Yes 3 -8.3% -9.4,-7.2

Abbreviations: HGS, hydrogel spacer.

Mean difference values indicate the difference between hydrogel spacer and control groups in the percentage of rectal volume receiving at least 70 Gy radiation (v70).

bCategorized by median value.
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eFigure 6. Funnel Plot for the Meta-Analysis of Rectal Irradiation With vs Without Perirectal Hydrogel Spacer
The mean difference (MD) between hydrogel spacer and control groups relative to the precision of the study, denoted as the standard error (SE) of the MD, is plotted for each study.
Asymmetry was not evident by visual assessment or by Egger’s regression test (P = .18).
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eFigure 7. Funnel Plot for the Meta-Analysis of Early Grade 22 Rectal Toxicity With vs Without Perirectal Hydrogel

Spacer
The risk ratio (RR) between hydrogel spacer and control groups relative to the precision of the study, denoted as the standard error (SE) of the log of the RR, is plotted for each study.
Asymmetry was not evident by visual assessment or by Egger’s regression test (P = .37).
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eFigure 8. Funnel Plot for the Meta-Analysis of Early Grade 21 Rectal Toxicity With vs Without Perirectal Hydrogel

Spacer
The risk ratio (RR) between hydrogel spacer and control groups relative to the precision of the study, denoted as the standard error (SE) of the log of the RR, is plotted for each study.
Asymmetry was not evident by visual assessment or by Egger’s regression test (P = .49).
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eFigure 9. Funnel Plot for the Meta-Analysis of Late Grade =2 Rectal Toxicity With vs Without Perirectal Hydrogel Spacer
The risk ratio (RR) between hydrogel spacer and control groups relative to the precision of the study, denoted as the standard error (SE) of the log of the RR, is plotted for each study.
Asymmetry was not evident by visual assessment or by Egger’s regression test (P = .60).
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eFigure 10. Funnel Plot for the Meta-Analysis of Late Grade =1 Rectal Toxicity With vs Without Perirectal Hydrogel

Spacer
The risk ratio (RR) between hydrogel spacer and control groups relative to the precision of the study, denoted as the standard error (SE) of the log of the RR, is plotted for each study.
Asymmetry was not evident by visual assessment or by Egger’s regression test (P = .30).
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eFigure 11. Funnel Plot for the Meta-Analysis of Change in Early Bowel Quality of Life (QoL) With vs Without Perirectal
Hydrogel Spacer

Asymmetry could not be assessed owing to an insufficient number of studies.

© 2020 Miller LE et al. JAMA Network Open.
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eFigure 12. Funnel Plot for the Meta-Analysis of Change in Late Bowel Quality of Life (QoL) With vs Without Perirectal

Hydrogel Spacer

Asymmetry could not be assessed owing to an insufficient number of studies.
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eTable 3. One-Study-Removed Sensitivity Analyses of Radiotherapy With vs Without Hydrogel Spacer for Prostate

Cancer
Outcome Statistic No. Main Analysis One Study Removed ?
Studies | Estimate | P-value Worst P-value Best P-value
Estimate Estimate
Rectal irradiation (v70) Mean difference 6 -6.5% .001 -5.8% .009 -7.9% <.001
Rectal toxicity, early grade =1 Risk ratio 7 0.72 <.01 0.76 .03 0.68 <.01
Rectal toxicity, early grade =2 Risk ratio 6 0.82 .38 1.15 g7 0.78 .27
Rectal toxicity, late grade >1 Risk ratio 5 0.38 <.001 0.31 .005 0.42 <.01
Rectal toxicity, late grade =2 Risk ratio 4 0.23 <.05 0.13 <.01 0.35 .18
Bowel quality of life, early Mean difference 2 0.2 .92 -1.3 .50 2.0 .37
Bowel quality of life, late Mean difference 2 5.4 <.001 5.0 <.01 5.8 <.01

2Data derived from a one-study removed sensitivity analysis in which we iteratively removed one study at a time to determine whether conclusions were influenced by any single study.

The worst (most favorable to controls) and best (most favorable to hydrogel spacer) estimates demarcate the range of values derived from the analysis of each outcome.

© 2020 Miller LE et al. JAMA Network Open.




eReferences

1. Chao M, Ow D, Ho H, et al. Improving rectal dosimetry for patients with intermediate and high-risk prostate cancer
undergoing combined high-dose-rate brachytherapy and external beam radiotherapy with hydrogel space. J
Contemp Brachytherapy. 2019;11:8-13.

2. Mariados N, Sylvester J, Shah D, et al. Hydrogel Spacer Prospective Multicenter Randomized Controlled Pivotal
Trial: Dosimetric and Clinical Effects of Perirectal Spacer Application in Men Undergoing Prostate Image Guided
Intensity Modulated Radiation Therapy. Int J Radiat Oncol Biol Phys. 2015;92:971-977.

3. Pinkawa M, Berneking V, Konig L, et al. Hydrogel injection reduces rectal toxicity after radiotherapy for localized
prostate cancer. Strahlenther Onkol. 2017;193:22-28.

4. Taggar AS, Charas T, Cohen GN, et al. Placement of an absorbable rectal hydrogel spacer in patients undergoing
low-dose-rate brachytherapy with palladium-103. Brachytherapy. 2018;17:251-258.

5. Te Velde BL, Westhuyzen J, Awad N, et al. Late toxicities of prostate cancer radiotherapy with and without
hydrogel SpaceAOR insertion. J Med Imaging Radiat Oncol. 2019.

6. Whalley D, Hruby G, Alfieri F, et al. SpaceOAR Hydrogel in Dose-escalated Prostate Cancer Radiotherapy: Rectal

Dosimetry and Late Toxicity. Clin Oncol (R Coll Radiol). 2016;28:€148-154.

© 2020 Miller LE et al. JAMA Network Open.



7. Wolf F, Gaisberger C, Ziegler I, et al. Comparison of two different rectal spacers in prostate cancer external beam

radiotherapy in terms of rectal sparing and volume consistency. Radiother Oncol. 2015;116:221-225.

© 2020 Miller LE et al. JAMA Network Open.



