Supplement 1.

Preferred Reporting ltems for Systematic Reviews and Meta-analyses (PRISMA).

@ PRISMA 2009 Checklist

Section/topic # Checklist item Freponsc
oh page#

TITLE

Title | 1 | Identify the report as & systematic review, meta-analysis, or both.

ABSTRACT

Structured summary 2 | Provide a structured summary including, as applicable: background, objectives; data sources; study eligibility critena,
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already known,

Objectives 4 | Provide an explicit staternent of questions being addressed with reference to participants, intervention s, comparisons,
outcormes, and study design (PICOS).

METHODS

Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., YWeb address), and, if available, provide
registration information including registration number.

Eligibility criteria B | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered,
language, publication status) used as criteria for eligibility, giving rationale.

Information sources 7| Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify
additional studies) inthe search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, including any limits used | such that it could be
repeatad

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systermatic review, and, if applicable,
included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.0., piloted forms, independently, in duplicate) and any processes

for obtaining and confirming data from inv estigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and
simplifications made.

Rizk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was

studies done at the study or outcome level), and how this information is to be used in any data synthesis.

Summary measures 13 | State the principal surmmary measures (e.q., risk ratio, difference in means).

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency
{e.q., A for each meta-analysis.

Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective
reporting within studie ).

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating
which were pre-specifie d.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at
each stage, ideally with a flow diagram.

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.q., study size, PICOS, follow-up period) and
provide the citations.

Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see term 12).

Results of individual studies 20| For all outcomes considered (benefits or harms), present, for each study: (3) sirmple summary data for each
intervention group (b) effect ectimates and confidence intervals, ideally with a fore st plot.

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency.

Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see ltem 15).

Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see ltern 16]).

DISCUSSION

Surnmary of evidence 24 | Surnmarize the main findings including the strength of evidence for each main outcome; consider their relevance to
key groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 | Discuss limitations at study and outcome level {e.g., risk of bias), and at review-level (e.q., incomplete retrieval of
identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research.

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (.., supply of data); role of funders for the
systernatic review.

From: Moher D, Liberati &, Tetzlaff J, Altman [, The PRISWA Group (2005). Frefered Reporting ltems for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med G(8): e1000097.
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Supplement 2. MEDLINE search strategy.

Study Design Search Terms Viscosupplementation Search Terms

1. Clinical Trial, pt 22. viscosupplement®, mp
2. Clinical Trial, Phase |, pt 23. hyaluron®, mp
3. Clinical Trial, Phase I, pt 24, hylan®*, mp
4. Clinical Trial, Phase Ill, pt 25. synvisc®, mp
5. Clinical Trial, Phase IV, pt 26. orthovisc*, mp
6. Controlled Clinical Trial, pt 27. durclane®, mp
7. Multicenter Study, pt 28. artz*, mp
8. Randomized Controlled Trial, pt 29. euflexxa®, mp
9. random®, ti, ab 30. nuflexxa®, mp
10. placebo®, ti, ab 31. hyalgan®, mp
11. sham®, ti, ab 32. hya-ject®, mp
12. control*, ti, ab 33. adant*, mp
13. saline* ab 34. suplasyn*, mp
35. nrd101*, mp
Diagnosis Search Terms 36. gel-one®, mp
37. biohy*, mp
14. osteoarthriti*, ti, ab 38. ostenil®. mp
15. osteoarthro™, ti, ab 39. arthrum®, mp
16. gonarthriti**, ti, ab 40. healon®, mp
17. gonarthro** ti, ab 41. hyalectin*, mp

18. arthriti**, ti, ab
19. arthro**, ti, ab

Combination Terms

20. osteoarthritis, majr 42, or/1-13
43. or/14-20

Diagnosis Location Search Term 44 or/21
45. orf22-41

21. knee*, mp 46. and/42-45




Supplement 3. Forest plot of viscosupplementation on knee pain at 4 to 13 weeks vs. pre-treatment.
SMD: standardized mean difference.

Statistics for each study SMD and 95% ClI

Lower Upper
SMD limit limit p-Value

Bragantini, 1987 (1) 1758 1059 2457 0000 —l{—
Bragantini, 1987 (2) 1030 1169  26% 0,000 —f
Brandt, 2001 1803 1400 2296 0.000 ==
Carrabba, 1995 (1) 1710 1022 2397 0.000 —{—
Carrabba, 1995 (2) 1030 0495 1583 0.000 =
Carrabba, 1995 (3) 0470  0.008 00932 0.046 -
Cubukcu, 2005 3386 2249 4523 0.000 — =
Day, 2004 1292 1037 1548  0.000 4
DeCaria, 2012 0528 -0012 1089  0.05 ——
Grecomoro, 1987 1798 10890 2507 0.000 —_— e
Henderson, 1994 (1) 2025 1219 2832 0.000 ——
Henderson, 1994 {2) 1321 0749 1893 0.000 ——
Huang, 2011 2149 1792 2505 0.000 —-
Huskisson, 1999 1425 0979 1870 0.000 ——
Jorgensen, 2010 0.818 0.642 0.994 0.000 .
Jubb, 2003 0347 0207 0487 0000 B
Karlsson, 2002 (1) 1167 0875 1458 0.000 =
Karlsson, 2002 (2) 1538 1208 18690 0.000 ==
Kul-Panza, 2010 1277 0726 1828 0000 —f—
Petrella, 2008 (1) 0500 0206 079 0.001 =
Petrella, 2008 (2) 0500 0206 079 0.001 =
Puhl, 1993 0890 0653 1128 0.000 L )
Sala, 1995 0879 03583 1395 0.001 —ii—
Scale, 1994 (1) 1177 0667 1687 0000 =i
Scale, 1994 (2) 2032 1146 2018 0.000 ——
Strand, 2012 1491 1310 1672 0.000 B
Wobig, 1998 3550 2856 4.262 0.000 — =
1365 1121 1608  0.000 <
-4 -2 0 2 4



Supplement 4. Forest plot of viscosupplementation on knee pain at 14 to 26 weeks vs. pre-treatment.
SMD: standardized mean difference.

Statistics for each study SMD and 95% ClI

Altman, 2009
Brandt, 2001
Bunyaratavej, 2001
DeCaria, 2012
Huang, 2011
Huskisson, 1999
Karlsson, 2002 (1)
Karlsson, 2002 (2)
Kul-Panza, 2010
Lohmander, 1996
Lundsgaard, 2008
Petrella, 2008 (1}
Petrella, 2008 (2}
Puhl, 1993
Wobig, 1998

SMD
0716
1.893
3.265
0.624
1.525
1.081
1.033
1.385
1.225
0.634
0.623
0.500
0.500
0.959
2574
1.140

Lower
limit
0.588
1490
2.259
0.070
1.237
0.686
0.755
1.072
0.684
0414
0.38¢
0.206
0.206
0716
2.035
0.892

Upper
limit
0.844
2.296
4.272
1.177
1.813
1476
1.312
1.697
1.766
0.853
0.857
0.704
0.794
1.202
3114
1.388

p-Value
0.000
0.000
0.000
0.027
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.000
0.000
0.000
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Supplement 5. Forest plot of viscosupplementation on knee function at 4 to 13 weeks vs. pre-
treatment. SMD: standardized mean difference.

Statistics for each study SMD and 95% Cl

Lower Upper
SMD limit limit p-Value

Brandt, 2001 1415 1074 1756 0000 ==
Carrabba, 1995 (1) 1372 0761 1.982 0.000 ——
Carrabba, 1995 (2) 0.755 0258 1251 0.003 ——
Carrabba, 1995 (3) 0316  -0.133 0765 0.168 = —
Cubukcu, 2005 2.091 1300 2.874 0.000 ——
Day, 2004 1003 0855 1332 0.000 .
DeCaria, 2012 0.624 0070 1177 0.027 —]
Huang, 2011 1857 1533 27180  0.000 -
Huskisson, 1999 0819 0461 1177 0.000 ==
Jorgensen, 2010 1077 0885 1268 0.000 T
Karlsson, 2002 (1) 0886 0620 1151 0.000 4
Karlsson, 2002 (2) 1310 1006 1615 0.000 =
Kul-Panza, 2010 0864 0386 1343 0.000 ==
Puhl, 1993 1267 0997 1537 0.000 -
Scale, 1994 (1) 1244 0722 1767 0.000 ==
Scale, 1994 (2) 1771 0960 2582 0.000 —
Waobig, 1998 1497 1119 1875 0.000 -

1163 0985 1340  0.000 &

-4 -2 0 2 4



Supplement 6. Forest plot of viscosupplementation on knee function at 14 to 26 weeks vs. pre-
treatment. SMD: standardized mean difference.

Statistics for each study SMD and 95% Cl

Lower Upper
SMD limit limit p-Value

Altman, 2009 0780 0659 0920  0.000 B
Brandt, 2001 1358 1.024 1693 0000 -
DeCatia, 2012 0.888 0200 1485  0.004 ——
Huang, 2011 1507 1220 1793 0000 4 r
Huskisson, 1999 0551 0218 0883  0.001 -
Karlsson, 2002 (1) 0.695 0445 0946 0000 o
Karlsson, 2002 (2) 1345 1037 1653 0000 -
Kul-Panza, 2010 0744 0282 1206 0002 ——
Puhl, 1993 1438 1152 1725 0000 -
Wobig, 1998 1294 0943 1646 0000 ==

1.067  0.835 1299 0000 E 3

-4 2 0 2 4



Supplement 7. Bias plot of viscosupplementation on knee pain at 4 to 13 weeks vs. pre-treatment.
SMD: standardized mean difference. Eggar’s p-vafue < 0.01.
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Supplement 8. Bias plot of viscosupplementation on knee pain at 14 to 26 weeks vs. pre-treatment.

Standard Error
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SMD: standardized mean difference. Eggar’s p-vafue = 0.01.
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Supplement 9. Bias plot of viscosupplementation on knee function at 4 to 13 weeks vs. pre-treatment.
SMD: standardized mean difference. Eggar’s p-vafue = 0.73.
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Supplement 10. Bias plot of viscosupplementation on knee function at 14 to 26 weeks vs. pre-

Standard Error

treatment. SMD: standardized mean difference. Eggar's p-value = 0.27.
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Supplement 11. Forest plot of viscosupplementation vs. saline controls on knee pain at 4 to 13 weeks.
SMD: standardized mean difference.

Statistics for each study SMD and 95% CI

Lower  Upper
SMD limit limit p-Value

Bragantini, 1987 (1) 1136 0281 1991 0.009 =
Bragantini, 1987 (2) 1177 0293 2062 0.009 T >
Brandt, 2001 0582 0237 0927 0.001 ——
Carrabba, 1995 (1) 1278 0337 2219 0008 L 2
Carrabba, 1995 (2) 0603 -0.203 1580 0129 i
Carrabba, 1995 (3) 0198  -0.680 1076 0650 =
Cubukcu, 2005 2004 1168 3020 0.000 —
Day, 2004 0016 0247 0278 0907 .
DeCaria, 2012 0568 0162 1298 0127 0
Grecomoro, 1987 1.083 0.401 1.764 0.002 5
Henderson, 1994 (1) 0198 048 08345 0.547 =
Henderson, 1994 (2) 1391 2029 -0.753 0,000
Huang, 2011 0157 -0122 0436 0269 el e
Huskisson, 1999 0480 0044 0934 0031 —i—
Jorgensen, 2010 0031 -0183 0245 0.777 —f—
Jubb, 2003 0235 0040 0430 0.018 —-
Karlsson, 2002 (1) 0148 0547 0251 0468 ——
Karlsson, 2002 (2) 0037 -0364 0438 0857 ——
Kul-Panza, 2010 0250 -0.337 0837 0404 —
Petrella, 2008 (1) 1030 0522 1538 0.000 ——
Petrella, 2008 (2) 0690 0197 1183 0.006 —
Puhl, 1993 0301 0019 0583 0.037 e
Sala, 1995 0945 0291 1598 0005 =
Scale, 1994 (1) 0608 0007 1209 0048 ——
Scale, 1994 (2) 0698 0000 1387 0.047 o
Strand, 2012 0228 0014 0442 0.037 =
Wobig, 1998 078 0391 1182 0.000 ==
0420 0261 0598 0,000 B
-2 -1 0 1 2



Supplement 12. Forest plot of viscosupplementation vs. saline controls on knee function at 4 to 13
weeks. SMD: standardized mean difference.

Statistics for each study SMD and 95% ClI

Brandt, 2001
Carrabba, 1995 (1)
Carrabba, 1995 (2)
Carrabba, 1995 (3)
Cubukcu, 2005
Day, 2004
DeCaria, 2012
Huang, 2011
Huskisson, 1999
Jorgensen, 2010
Karlsson, 2002 (1)
Karlsson, 2002 (2}
Kul-Panza, 2010
Puhl, 1993

Scale, 1994 (1)
Scale, 1994 (2)
Strand, 2012
Wobig, 1998

SMD
0411
1.024
0.557
0.167
2736
0.067
0.282
0.236
0.340
0.062
-0.340
-0.124
0.338
0.379
0.608
0.698
0.197
0.786
0.335

Lower
limit
0.070
0.105

-0.332

0710
1.709

-0.195

-0437

-0.043

-0.099

-0.152

-0.741

0526

-0.250
0.096
0.007
0.009

-0.017
0.391
0.160

Upper
limit
0.752
1.942
1.446
1.045
3.763
0.330
1.001
0516
0.779
0.276
0.061
0.278
0.927
0.663
1.209
1.387
0411
1.182
0511

p-Value
0.018
0.029
0.220
0.709
0.000
0.615
0.442
0.008
0.129
0571
0.00/7
0.545
0.260
0.009
0.048
0.047
0.071
0.000
0.000

-2 -1 0 1 2



Supplement 13. Bias plot of viscosupplementation vs. saline controls on knee pain at 4 fo 13 weeks.
SMD: standardized mean difference. Eggar’s p-vafue = 0.01.
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Supplement 14. Bias plot of viscosupplementation vs. saline controls on knee pain at 14 to 26 weeks.
SMD: standardized mean difference. Eggar’s p-vafue = 0.03.
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Supplement 15. Bias plot of viscosupplementation vs. saline on knee function at 4 to 13 weeks.
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SMD: standardized mean difference. Eggar’s p-vafue = 0.03.

00
/O 00
@ VO
0 0 o
o \
o]
(o] (o} O'_
D>
2 1 0 1

SMD




Supplement 16. Bias plot of viscosupplementation vs. saline on knee function at 14 o 26 weeks.
SMD: standardized mean difference. Eggar’s p-vafue = 0.16.
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Supplement 17. Forest plot of viscosupplementation vs. saline controls on risk of patient withdrawal.

Statistics for each study Risk difference and 95% Cl

Risk Lower Upper

difference limit limit p-Value

Altman, 1998 44 5 4.6 0.393 e
Altman, 2009 0.1 51 52 0.976 '.'
Bragantini, 1987 (1} 5.6 -25.3 14.1 0.581 ———
Bragantini, 1987 (2} 5.0 -15.4 25.3 0.632 —{—
Brandt, 2001 4.8 -15.7 6.1 0.385 i
Carrabba, 1995 (1) 0.0 -18.7 18.7 1.000 —_—f—
Carrabba, 1995 (2} 0.0 -18.7 18.7 1.000 —_——
Carrabba, 1995 (3) 0.0 -18.7 18.7 1.000 e
Cubukcu, 2005 0.0 -13.9 13.9 1.000 =
Day, 2004 0.6 7.2 85 0.877 =
DeCaria, 2012 0.0 =121 121 1.000 —i—
Diracoglu, 2009 0.0 -11.2 11.2 1.000 ==
Grecomoro, 1987 -10.0 -25.3 53 0.200 —_——
Huang, 2011 0.0 9.0 9.0 1.000 ==
Huskisson, 1999 2.0 -134 1/7.4 0.799 el
Jorgensen, 2010 10.3 35 17.1 0.003 -
Jubb, 2003 26 5.4 10.6 0.528 -
Karlsson, 2002 (1) 1.0 -16.8 18.8 0.913 —{—
Karlsson, 2002 (2) -6.8 -24.2 10.6 0442 R onnm—
Kul-Panza, 2010 37 9.9 17.2 0.59 —_——
Lohmander, 1996 2.3 -12.7 8.1 0.660 ==
Lundsgaard, 2008 -24 -8.0 5.2 04056 =
Petrella, 2008 (1) 4.0 =141 6.1 0437 ==
Petrella, 2008 (2) 20 -10.0 14.0 0.743 =T
Puhl, 1993 0.3 -6.5 7.1 0.926 ==
Rolf, 2005 -6.5 =171 4.1 0.227 oo
Rolf, 2005 (2} 44 -15.3 6.5 0431 =
Sala, 1995 0.0 92 9.2 1.000 =l
Strand, 2012 0.2 5.3 Bl 0.944 =
Wabig, 1998 0.1 51 5.3 0.979 '.'
Wu, 1997 2.3 9.9 5.2 0.544 ==

0.0 1.6 1.6 0.996 [ )

-100% -50% 0% 50% 100%



Supplement 18. Bias plot of viscosupplementation vs. saline controls on risk of serious adverse events.
Eggar’s p-value = 0.63.
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Supplement 19. Bias plot of viscosupplementation vs. saline controls on risk of patient withdrawal.
Eggar’s p-value = 0.35.
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Supplement 20. Bias plot of viscosupplementation vs. saline controls on risk of adverse event-related

Standard Error (%)
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Supplement 21. Sensitivity analysis: one study removed. AE: adverse event; SAE: serious adverse event;
SMD: standardized mean difference.

Minimum Maximum

Variable SMD p-Value SMD p-Value
Pain
+ 4 to 13 weeks 0.39 <0.001 0.47 <0.001
+ 14 to 26 weeks 0.31 <0.001 0.42 <0.001
Function
+ 4 to 13 weeks 0.26 <0.001 0.37 <0.001
+ 14 to 26 weeks 0.28 <0.001 0.35 <0.001
Minimum Maximum
Variable Risk p-Value Risk p-Value
Difference Difference
Safety*
« SAE 0.3% 0.46 0.9% 0.07
» Treatment-related SAE 0.0% 1.00 0.0% 1.00
« Withdrawal -0.6% 0.46 0.2% 0.80
+ Withdrawal due to AE 0.1% 0.71 0.3% 0.39

*Values > 0 indicate higher risk with viscosupplementation vs. saline




Supplement 22. Sensitivity analysis: safety outcomes assessed with odds ratio. AE: adverse event; OR:
odds ratio; SAE: serious adverse event,

Variable Tr;;i'z't‘;“t OR* 95% CI* p-Value
Safety
« SAE 8 1.29 0.82t02.10 0.27
» Treatment-related SAE** - - - -
» Withdrawal 25 1.03 0.86t01.23 0.73
» Withdrawal due to AE 10 1.63 0.95t02.81 0.08

*Values > 1 indicate higher risk with viscosupplementation vs. saline
** Odds ratios not calculable since no treatment-related SAEs were reported in any study; correction factors not utilized




Supplement 23. Saline-corrected efficacy and safety outcomes comparing US-approved vs. non-US
approved viscosupplements. AE: adverse event; SAE: serious adverse event; SMD:
standardized mean difference.

Variable HgApRroved? p-Value
Yes No
sSmD
Pain
+ 4 to 13 weeks 0.42 0.1 0.07
14 to 26 weeks 0.38 0.26 0.50
Function
+ 4 to 13 weeks 0.32 -0.02 0.048
* 14 to 26 weeks 0.32 0.10 0.20
Risk Difference (%)*
Safety
- SAE 0.7 0.2 0.52
+ Treatment-related SAE 0.0 0.0 1.00
+ Withdrawal 0.0 0.3 0.87
= Withdrawal due to AE 0.2 1.2 0.33

*Values > 0 indicate greater risk with viscosupplementation vs. saline
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