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Figure 1 Relative risk (RR) of lower gastrointestinal (Gl) symptoms for immediate release opioids versus placebo

Opioids (immediate release) vs Placebo

%

Study Year Treatment Dosage RR (95% ClI) Weight
I
|
|

Roth 1998 tramadol 50-400mg od Y - > 19.90 (1.23,320.92) 2.26
|
|
|

Fleishmann 2001 tramadol 200-400mg od ¢ 17.80 (1.05, 302.03) 2.17
I
I

Gana 2006 tramadol 400mg od —— 5.07 (2.82, 9.14) 50.34

Friedmann 2011 oxycodone 20mg bd —_—— 3.93 (1.94, 7.96) 34.93
|

Friedmann 2011 oxycodone 20mg bd * : 3.03 (0.12, 73.93) 1.71
|
|

Spiering 2013 oxycodone 10-40mg bd : 4 10.71 (2.58,44.50) 8.59
|

Overall (I-squared = 0.0%, p = 0.626) <> 5.20 (3.42, 7.89) 100.00
I
I
I
I

NOTE: Weights are from random effects analysis :
1

| |
0.003 321

1
Risk ratio
Lower Gl symptoms — constipation



Figure 2 Relative risk (RR) of nausea/vomiting/loss of appetite for immediate release opioids versus placebo

Opioids (immediate release) vs Placebo

%

Study Year Treatment Dosage RR (95% CI) Weight
Nausea :

Roth 1998 tramadol 50-400mg od ——0—5— 2.45(0.73,8.18) 9.10
Fleishmann 2001 tramadol 200-400mg od —:0— 5.76 (1.33,24.97) 6.72
Gana 2006 tramadol 400mg od —— 3.52(2.05,6.04) 22.20
Friedmann 2011 oxycodone 20mg bd —0—: 2.07 (1.26,3.41) 2347
Spiering 2013 oxycodone 10-40mg bd : + ) 45.55 (2.80, 741.32)2.16
Subtotal (I-squared = 49.2%, p = 0.096) <> 3.24(1.81,5.79) 63.65

1

1

e I
Vomiting 1
}

}

Roth 1998 tramadol 50-400mg od * 1.05(0.16,6.76) 4.50

Gana 2006 tramadol 400mg od —_—— 3.21(1.31,7.88) 13.58
I

Friedmann 2011 oxycodone 20mg bd —_—— 4.88 (2.07,11.51) 14.33

Spiering 2013 oxycodone 10-40mg bd
Subtotal (I-squared = 23.6%, p = 0.270)

Overall (I-squared = 37.1%, p = 0.122)

13.39 (1.79, 100.05)3.93
3.85(1.93,7.68) 36.35

3.39(2.22,5.18)  100.00

NOTE: Weights are from random effects analysis

| |
0.001 741

1
Risk ratio
Nausea or vomiting, loss of appetite



Figure 3 Relative risk (RR) of dry mouth/oral ulcers for immediate release opioids versus placebo

Opioids (immediate release) vs Placebo

%

Study Year Treatment Dosage RR (95% ClI) Weight
I
:

Roth 1998 tramadol 50-400mg od * : 1.05 (0.16, 6.76) 35.30
1
I
I
1

Gana 2006 tramadol 400mg od * 9.13 (2.15, 38.86) 43.95
I
I
I
I

Friedmann 2011 oxycodone 20mg bd : ¢ 11.11 (0.62, 199.58)  20.75
I
I
I

Overall (I-squared = 47.5%, p = 0.149) 1 : 4.43 (0.92, 21.24) 100.00
I
1
I
:

NOTE: Weights are from random effects analysis :
:

| |
0.005 1 200
Risk ratio

Dry mouth, oral ulcers



Figure 4 Relative risk (RR) of central nervous system (CNS) adverse events (AEs) for immediate release opioids versus placebo

Opioids (immediate release) vs Placebo

%

Study Year Treatment Dosage AE RR (95% ClI) Weight
Other :
Roth 1998 tramadol 50-400mgod drowsiness —————r— 1.75(0.48,6.38) 5.15
Roth 1998 tramadol 50-400mgod insomnia :: 3.14(0.14,72.92) 1.29
Roth 1998 tramadol 50-400mg od sedation <+ T 0.21 (0.01, 4.11) 143
Gana 2006 tramadol 400mg od somnolence | e— 8.32(3.36,20.63) 7.45
Gana 2006 tramadol 400mg od fatigue I " g 6.60 (1.51, 28.86) 4.35
Gana 2006 tramadol 400mg od insomnia —— 3.33(1.46,7.60) 8.07
Friedmann 2011 oxycodone 20mg bd somnolence —:—0— 5.81(2.04,16.49) 6.54
Spiering 2013 oxycodone 10-40mgbd somnolence T 4 13.40 (0.77, 232.46) 1.54
Spiering 2013 oxycodone 10-40mghbd  fatigue + g 6.25(0.78,50.15) 2.62
Subtotal (I-squared = 17.4%, p = 0.288) :<> 4.41(2.64,7.35) 3843
1
Dizziness !
Roth 1998 tramadol 50-400mgod vertigo : g 4.20 (0.51, 34.44) 257
Roth 1998 tramadol 50-400mgod lightheadedness g : 1.05 (0.07, 15.68) 1.69
Roth 1998 tramadol 50-400mg od dizziness : 7.33(0.40, 133.57) 1.49
Fleishmann 2001 tramadol 200-400mg od dizziness g 3.14 (0.66, 15.00) 4.03
Gana 2006 tramadol 400mg od dizziness JI—.— 4.45 (2.52, 7.87) 10.11
Friedmann 2011 oxycodone 20mg bd dizziness T 1.91 (0.87, 4.18) 8.37
Spiering 2013 oxycodone 10-40mgbd dizziness — 4.46 (0.99, 20.02) 4.25
Subtotal (I-squared = 0.0%, p = 0.659) O 3.37 (2.25, 5.07) 32,51
1
Headache :
Roth 1998 tramadol 50-400mgod headache 4 T 0.35 (0.04, 3.09) 2.43
Fleishmann 2001 tramadol 200-400mg od headache ; 11.52 (0.65, 204.06) 1.52
Gana 2006 tramadol 400mg od headache —0—: 1.91 (1.10, 3.33) 10.23
Friedmann 2011 oxycodone 20mg bd headache —— | 0.92 (0.40,2.11) 7.99
Spiering 2013 oxycodone 10-40mgbd  headache —_—— 1.02 (0.38,2.74)  6.90
Subtotal (I-squared = 35.8%, p = 0.183) <:> : 1.30(0.72,2.36)  29.06
1
Overall (I-squared = 45.5%, p = 0.013) <> 2.76 (1.90, 402)  100.00

NOTE: Weights are from random effects analysis

0.004 1 232

Risk ratio
CNS adverse events



Figure 5 Relative risk (RR) of rash/pruritus for immediate release opioids versus placebo

Opioids (immediate release) vs Placebo

Study Year Treatment Dosage

Roth 1998 tramadol 50-400mg od

Fleishmann 2001 tramadol 200-400mg od

Gana 2006 tramadol 400mg od

Gana 2006 tramadol 400mg od

Friedmann 2011 oxycodone 20mg bd

Spiering 2013 oxycodone 10-40mg bd

Overall (I-squared = 37.8%, p = 0.154)

NOTE: Weights are from random effects analysis

%

RR (95% CI) Weight

3.14 (0.14, 72.92) 4.79

L 2

13.61 (0.78, 236.68)5.68

2.95(1.53,5.69) 34.81

8.12 (2.48, 26.54) 21.17

1.18 (0.40, 3.45)  23.56

8.92 (1.16, 68.84) 10.00

3.60 (1.74, 7.43)  100.00

|
0.004

1
Risk ratio
Rash or pruritus

237



Figure 6 Relative risk (RR) of lower Gl symptoms for extended release opioids versus placebo

Opioids (extended release) vs Placebo

Study

Malonne
Matsumoto
Matsumoto
Markenson
Fishman
Burch
Vorsanger
Hartrick
Hartrick
Afilalo
Afilalo
Vojtassak
DeLamos
Rauck

Hale

Overall (I-squared = 24.5%, p = 0.183)

Year

2004

2005

2005

2005

2007

2007

2007

2009

2009

2010

2010

2011

2011

2012

2015

Treatment

CR tramadol
CR oxycodone
CR oxycodone
CR oxycodone
CR tramadol
CR tramadol
CR tramadol
CR oxycodone
tapentadol ER
CR oxycodone

tapentadol ER

OROS hydromorphone

CR tramadol

OROS hydromorphone

hydrocodone ER

Dosage

200mg od

40mg bd

20mg bd
10-60mg bd
100-300mg od
200-300 mg od
400mg od

10mg, 4-6 hourly
75mg, 4-6 hourly
20-50mg od
100-250mg od
4-32mg od
300mg od

16mg od

15-90mg bd

NOTE: Weights are from random effects analysis

L 4

%

RR (95% CI) Weight

5.90 (1.34,26.01) 1.76
2.85(1.64,4.98) 9.22
3.57(2.08,6.13) 9.63

4.92 (2.05,11.80) 4.57

9.08 (2.84,29.02) 2.78
3.36(1.70,6.63) 6.88

407 (1.68,9.82) 452

11.05 (4.07, 30.06) 3.63
2.77 (0.90,8.51) 295
5.64 (3.68, 8.65) 12.90

2.89 (1.83, 4.58) 11.84

[ 3

9.65 (2.99, 31.09) 2.74
8.04 (3.24,19.95) 4.29
4.00(2.91,5.49) 17.36
2.73(1.18,6.30)  4.94

4.22 (3.44,5.17) 100.00

0.032

Risk ratio

Lower Gl symptoms - constipation

311



Figure 7 Relative risk (RR) of nausea/vomiting/loss of appetite for extended release opioids versus placebo

Opioids (extended release) vs Placebo

Study

Vomiting
Malonne
Markenson
Matsumoto
Vorsanger
Fishman
Hartrick
Hartrick
Afilalo
Afilalo
DelLamos
Vojtassak
Rauck
Hale

Year

2004
2005
2005
2007
2007
2009
2009
2010
2010
2011
2011
2012
2015

Subtotal (I-squared

Nausea
Malonne
Markenson
Matsumoto
Vorsanger
Fishman
Burch
Hartrick
Hartrick
Afilalo
Afilalo
DelLamos
Rauck
Hale

2004
2005
2005
2007
2007
2007
2009
2009
2010
2010
2011
2012
2015

Subtotal (I-squared

Loss of appetite

Vorsanger
Vorsanger
Vorsanger
DelLamos

2007
2007
2007
2011

Treatment

CR tramadol

CR oxycodone

CR oxycodone

CR tramadol

CR tramadol

CR oxycodone

tapentadol ER

CR oxycodone

tapentadol ER

CR tramadol

OROS hydromorphone

OROS hydromorphone

hydrocodone ER
=54.6%, p = 0.009)

CR tramadol
CR oxycodone
CR oxycodone
CR tramadol
CR tramadol
CR tramadol
tapentadol ER
CR oxycodone
CR oxycodone
tapentadol ER
CR tramadol
OROS hydromorphone
hydrocodone ER
=18.9%, p = 0.253)

CR tramadol
CR tramadol
CR tramadol
CR tramadol

Subtotal (I-squared = 0.0%, p = 0.826)

Overall (I-squared = 33.4%, p = 0.041)

NOTE: Weights are from random effects analysis

Dosage

200mg od
10-60mg bd
40mg bd

400mg od
100-300mg od
10mg, 4-6 hourly
75mg, 4-6 hourly
20-50mg od
100-250mg od
300mg od
4-32mg od

16mg od
15-90mg bd

200mg od
10-60mg bd
40mg bd

400mg od
100-300mg od
200-300 mg od
75mg, 4-6 hourly
10mg, 4-6 hourly
20-50mg od
100-250mg od
300mg od

16mg od
15-90mg bd

400mg od
400mg od
400mg od
300mg od

i

}_

*1

__<,+¢+++++++++++-of+++*+++

.
_:._
—?—
——
<=
1
0
1

RR (95% Cl)

20.37 (2.77, 149.64)
6.38 (0.81, 50.05)
21.01 (5.20, 84.94)
2.17 (0.61, 7.73)
18.16 (2.48, 132.86)
8.28 (3.90, 17.61)
3.31 (1.46, 7.49)
5.46 (2.93, 10.20)
1.60 (0.77, 3.34)
4.02 (1.54, 10.50)
8.58 (2.01, 36.62)
5.46 (2.47, 12.05)
1.81 (0.62, 5.28)
4.88 (3.16, 7.53)

3.35 (1.58, 7.11)
2.99 (1.40, 6.37)
5.68 (3.32, 9.69)
3.05 (1.08, 8.59)
3.33 (1.88, 5.91)
2.72 (1.51, 4.93)
3.91 (1.94, 7.88)
7.64 (3.95, 14.80)
5.36 (3.52, 8.14)
3.15 (2.02, 4.91)
3.07 (1.84, 5.13)
3.77 (2.63, 5.40)
2.13 (0.99, 4.54)
3.78 (3.17, 4.50)

4.88 (0.61, 39.17)
5.72 (0.30, 108.03)
4.08 (0.20, 83.07)
21.10 (1.25, 357.73)
6.67 (1.80, 24.75)

4.03 (3.37, 4.83)

%
Weight

0.76
0.71
1.45
171
0.76
3.82
341
4.86
3.96
2.70
135
3.58
2.28
31.35

3.83
3.81
5.75
2.40
5.35
5.15
4.21
4.53
7.17
6.85
6.02
7.99
3.79
66.85

0.70
0.36
0.35
0.39
1.80

100.00

0.003

Risk ratio

[

358

Nausea or vomiting, loss of appetite



Figure 8 Relative risk (RR) of dry mouth/oral ulceration for extended release opioids versus placebo

Opioids (extended release) vs Placebo

%

Study Year Treatment Dosage RR (95% CI) Weight

L 2

Matsumoto 2005 CR oxycodone 40mg bd 14.35 (1.92, 107.42)5.55

Fishman 2007 CR tramadol 100-300mg od * 4.89(1.12,21.30) 10.10

Vorsanger 2007 CR tramadol  400mg od ¢ 8.98 (0.51, 158.50) 2.78

Afilalo 2010 tapentadol ER  100-250mg od —_—— 2.69(1.22,5.97) 30.22
|

Afilalo 2010 CR oxycodone 20-50mg od ——0—5— 1.85(0.79,4.30) 27.33
|

Delamos 2011 CRtramadol  300mg od —_— 4.27 (146, 12.47) 18.10
:

Hale 2015 hydrocodone ER15-90mg bd * : 1.01(0.14,7.05) 5.93
|

Overall (I-squared = 8.1%, p = 0.367) <> 3.00 (1.85,4.86) 100.00

NOTE: Weights are from random effects analysis

| |
0.006 1 158

Risk ratio
Dry mouth or oral ulceration



Figure 9 Relative risk (RR) of central nervous system (CNS) adverse events for extended release opioids versus placebo

Opioids (extended release) vs Placebo

Study Year Treatment Dosage AE

Other

Malonne 2004 CR tramadol 200mg od somnolence

Malonne 2004 CR tramadol 200mg od asthenia ————
Markenson 2005 CR oxycodone 10-60mg bd somnolence -
Matsumoto 2005 CR oxycodone 40mg bd somnolence ---
Vorsanger 2007 CR tramadol 400mg od fatigue T
Fishman 2007 CR tramadol 100-300mg od  somnolence |
Vorsanger 2007 CR tramadol 400mg od weakness —_—
Vorsanger 2007 CR tramadol 400mg od insomnia ——
Fishman 2007 CR tramadol 100-300mg od  insomnia m
Vorsanger 2007 CR tramadol 400mg od nervousness

Burch 2007 CR tramadol 200-300 mg od  Somnolence ---
Vorsanger 2007 CR tramadol 400mg od abnormal dreams —_—
Vorsanger 2007 CR tramadol 400mg od somnolence - —
Hartrick 2009 CR oxycodone 10mg, 4-6 hourly somnolence e
Hartrick 2009 CR oxycodone 10mg, 4-6 hourly fatigue |—+—
Hartrick 2009 tapentadol ER 75mg, 4-6 hourly somnolence ——
Hartrick 2009 tapentadol ER 75mg, 4-6 hourly fatigue —Lo—
Afilalo 2010 CR oxycodone 20-50mg od fatigue L
Afilalo 2010 tapentadol ER 100-250mg od  fatigue -
Afilalo 2010 CR oxycodone 20-50mg od somnolence -
Afilalo 2010 tapentadol ER 100-250mg od  somnolence -
DeLamos 2011 CR tramadol 300mg od somnolence ——
DeLamos 2011 CR tramadol 300mg od nervousness ——
DeLamos 2011 CR tramadol 300mg od fatigue -
DeLamos 2011 CR tramadol 300mg od insomnia -
Rauck 2012 OROS hydromorphone 16mg od somnolence L d
Hale 2015 hydrocodone ER 15-90mg bd somnolence —1—
Hale 2015 hydrocodone ER 15-90mg bd fatigue —_—
Subtotal (I-squared = 14.9%, p = 0.243) ]

. 1
Dizziness -
Malonne 2004 CR tramadol 200mg od dizziness ——
Malonne 2004 CR tramadol 200mg od drunken feeling ————
Markenson 2005 CR oxycodone 10-60mg bd dizziness k0
Matsumoto 2005 CR oxycodone 40mg bd dizziness -
Burch 2007 CR tramadol 200-300 mg od  Dizziness/Vertigo ---
Fishman 2007 CR tramadol 100-300mg od  dizziness/vertigo -
Vorsanger 2007 CR tramadol 400mg od dizziness —
Hartrick 2009 CR oxycodone 10mg, 4-6 hourly Dizziness -~
Hartrick 2009 tapentadol ER 75mg, 4-6 hourly Dizziness -
Afilalo 2010 CR oxycodone 20-50mg od dizziness L d
Afilalo 2010 tapentadol ER 100-250mg od  dizziness L d
DeLamos 2011 CR tramadol 300mg od dizziness <
Rauck 2012 OROS hydromorphone 16mg od dizziness L 4

Hale 2015 hydrocodone ER 15-90mg bd dizziness ———
Subtotal (I-squared = 0.0%, p = 0.791) [
Headache !
Malonne 2004 CR tramadol 200mg od headache -
Markenson 2005 CR oxycodone 10-60mg bd headache =9=!
Matsumoto 2005 CR oxycodone 40mg bd headache -
Vorsanger 2007 CR tramadol 400mg od headache ——
Fishman 2007 CR tramadol 100-300mg od  headache el
Hartrick 2009 CR oxycodone 10mg, 4-6 hourly headache -
Hartrick 2009 tapentadol ER 75mg, 4-6 hourly headache -
Afilalo 2010 tapentadol ER 100-250mg od ~ headache L

Afilalo 2010 CR oxycodone 20-50mg od headache e
DeLamos 2011 CR tramadol 300mg od headache < '
Rauck 2012 OROS hydromorphone 16mg od headache L 4

Hale 2015 hydrocodone ER 15-90mg bd headache -

Subtotal (I-squared = 0.0%, p = 0.559)

Overall (I-squared = 72.9%, p = 0.000)
NOTE: Weights are from random effects analysis

RR (95% CI)

J—4— 28.93 (1.74, 480.93)

16.07 (0.93, 278.15)
3.28 (1.31, 8.19)
6.49 (2.85, 14.79)
10.62 (0.61, 183.83)
13.62 (3.32, 55.83)
7.35 (0.41, 133.22)
1.63 (0.31, 8.51)
(0.87, 10.50)
(0.30, 108.03)
(0.84, 3.86)
(0.30, 108.03)
139 (1.55, 83.54)
32 (2.46, 43.32)

©
N
I,

4.70)
24.62)
26.60)
7.19)
7.80)
5.51)
28.70)
 5.49)
 4.53)

WOWWWNOUINANNOO®E U UTWE
oUmoONRPOOMUNBWOUEOP yonNO¢
WONRFRORPWWONNORITRWWNONW

COWOWOWNAN
OCONNOUINPWO

-
)
2
@
2.

ANWOOOR
o
9

PONWWAARNNNOTOOTS

©OwWHONWDW
ONNOONON

1.34 (0.37, 4.86)
1.00 (0.46, 2.16)
0.95 (0.47, 1.94)
29 (1.25, 22.30)
(0.47, 1.55)

POOOROOUC
PO®OADRON
Ao

1.26 (0.51, 3.10)
0.98 (0.83, 1.16)

2.76 (2.19, 3.47)

%
Weight

0.55
0.54
213
2.27
0.54
145
0.52
1.20
1.65
0.51
2.37
0.51
0.94
1.42
141
141
1.37
2.66
2.67
271
2.64
1.36
1.37
1.98
2.16
2.73
0.78
0.72
42.59

1.60

28.57
100.00

I
.002

Risk ratio
CNS adverse events

R o—t—e
- o —

481



Figure 10 Relative risk (RR) of upper Gl symptoms for extended release opioids versus placebo

Opioids (extended release) vs Placebo

%

Study Year  Treatment Dosage AE RR (95% CI) Weight
1
1
1

Malonne 2004 CR tramadol 200mg od epigastric pain < 5.36 (0.26, 110.37) 25.61
1
1
1
1

Malonne 2004 CR tramadol 200mg od heartburn — 5.36 (0.26, 110.37) 25.61
1
1
1
1

Fishman 2007  CR tramadol 100-300mg od gastritis < : 2.10 (0.09, 51.27) 22.95
1
1
1
1

Vorsanger 2007  CR tramadol 400mg od dyspepsia < 4.08 (0.20, 83.07) 25.83
1
1
1

Overall (I-squared = 0.0%, p = 0.973) = ! 4.03 (0.87, 18.62) 100.00
1
1
1
1
1
1

NOTE: Weights are from random effects analysis 1
1
1

| |
0.009 1 110

Risk ratio

Upper Gl symptoms — dyspepsia, gastritis and heartburn



Study Year

Markenson 2005
Matsumoto 2005
Vorsanger 2007
Fishman 2007
Hartrick 2009
Hartrick 2009
Afilalo 2010
Afilalo 2010
DeLamos 2011
Rauck 2012

Hale 2015

Overall (I-squared =0.0%, p = 0.692)

Treatment

CR oxycodone
CR oxycodone
CR tramadol

CR tramadol

CR oxycodone
tapentadol ER
tapentadol ER
CR oxycodone

CR tramadol

Dosage

10-60mg bd
40mg bd

400mg od
100-300mg od
10mg, 4-6 hourly
75mg, 4-6 hourly
100-250mg od
20-50mg od

300mg od

OROS hydromorphonelémg od

hydrocodone ER

15-90mg bd

NOTE: Weights are from random effects analysis

Figure 11 Relative risk (RR) of rash/pruritus for extended release opioids versus placebo

Opioids (extended release) vs Placebo

L 2

L 2

\%4

%
RR (95% ClI) Weight
22.81 (1.38, 375.65)2.17
10.25 (3.21, 32.69) 12.68
7.32(0.96,55.78) 4.14
38.47 (2.36, 627.38)2.19
25.55 (3.51, 186.14)4.33
8.05 (1.02, 63.64) 3.99
5.88 (2.06, 16.76) 15.55
10.59 (3.84, 29.18) 16.62
17.09 (2.30, 127.16)4.24
4.90 (2.33,10.33) 30.73
3.02(0.32, 28.70) 3.37

7.87(5.20, 11.89) 100.00

0.002

Risk ratio
Rash or Pruritis

627



Figure 12 Relative risk (RR) of total adverse events for extended release opioids versus placebo

Opioids (extended release) vs Placebo

%

RR (95% Cl)  Weight

2.33(1.53, 3.55) 12.70

1.69(1.31, 2.19) 17.84

1.59 (1.35, 1.87) 21.00

1.98 (1.04, 3.76) 7.89

2.09 (1.67, 2.61) 19.01

1.21(1.05, 1.39) 21.57

1.70 (1.37, 2.12) 100.00

Study Year Treatment Dosage

I

|

1
Malonne 2004 CR tramadol 200mg od T -

|

1

|
Markenson 2005 CR oxycodone 10-60mg bd —OI—

|

1
Matsumoto 2005 CR oxycodone 40mg bd —0—'—|

1

|
Burch 2007 CR tramadol 200-300 mg od —e

1

1
Vojtassak 2011 OROS hydromorphone 4-32mg od :—0—

1

|

1
DeLamos 2011 CR tramadol 300mg od —_— I

1
Overall (I-squared = 79.6%, p = 0.000) @

1

1

|

1
NOTE: Weights are from random effects analysis :

1

|

0.266 1

Risk ratio
Total Adverse Events

3.76



