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Disclosures

* None




ODbjectives

 Discuss nicotinic and opioid receptor
Interactions

* [dentify associations between smoking,
opioid use and pain severity

 Discuss smoking cessation, chronic pain and
treatment outcomes
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Smoking
" ™

Depression '. Opioid Use

& Pain Severity




After all these years, why are
we still talking about smoking?
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The Cigarette Death Epidemic
In Perspective
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Smoking Rate, By State

=o== \/irginia
e [ 3tional

o Utah -
Leading State

—o==_Morth Carolina
w—te  |E[N25500

o= Maryland

=
o
-
J9
|
(=R
=]
oo
_—
=
=
=L
—
o
ot
=
a
et
=
aQ
o

A

CLINIC

@y

©2012 MFMER | slide-7



Do we really need to talk about receptors?
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Antinociception and Nicotine in Animal Models

Fact Check

e Antinociception blocked by naltrexone

* Antinociception reduced in mu-opioid receptor
knock-out mice

« Morphine induced antinociception enhanced by
nicotine administration

e Chronic nicotine administration IS associated
with up-regulation of mu-opioid receptors
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p-Opioid BP in Smokers and Healthy Controls
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Does smoking cause chronic pain?
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Leboeuf-Yde C. Spine
1999;24:1463-70.

“...smoking...considered to
be a weak risk indicator
and not a risk factor for
chronic low back pain.”

MAYO



MAYO
CLINIC

Y

Smoking as a Risk Factor for Chronic Pain

O000O0O0

R=34
R =2.6
R=2.3
R=1.6
R=1.5
R=14

Kaila-Kangas. Spine 2003;28:1860
Mikkonen. Spine 2008;33:527
Eriksen. Scand PHC 1999;17:174
Power. Am J PH 2001;91:1671
Manttila. Eur Spine J 2008;17:1317
Manttila. Pain 2008;139:209
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N o PAIN" 151 (2010) 366-371 I)A[N

IASP

www.alsevier.com/locate/pain

Modifiable risk factors for incidence of pain in older adults

Yu Shi?, W. Michael Hooten®®, Rosebud O. Roberts ¢, David 0. Warner®*

* Department of Anesthesiology, Mayo Clinic, Rochester, MN, USA
® Department of Psychiatry and Psychology. Mayo Clinic, Rochester, MN, LSA
* Division of Epidemiology, Department of Health Sciences Research, College of Medicine, Mayo Clinic, Rochester, MN, USA
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Depression _
. Pain
Overweight



Smoking === Pain



Depression

N

Pain

“...smoking increased the likelihood of
Incident pain only among subjects who
reported depression.”



Do smokers have greater pain severity?
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Smoking

Pain Severity



Comparison between Smokers and Nonsmokers

Subjects

Smoker+

Smoking Nonsmoker

Study Status Male  Female

Silverstein4® Deprived 38 + 13
Perkins'°® Deprived 10 + 10
Deprived 6+ 6 6+ 6
Deprived 9+9 9+9
Jamner'® Deprived 17 +13 21 +23

Girdler''® Not deprived 20 +20 17 + 20

Cold
Pressor

(males only)

Painful Stimulus

Electrical

(males only)

Thermal
Heat Ischemia

Th —
Th O
Th 0

Tho, TO T

females only)

“Deprived” smokers were abstinent from smoking for at least 3 h before the experiment. “Not Deprived” smokers maintained smoking
throughout the experimental period.
+ = higher in smokers; — = lower in smokers; 0 = no difference between smokers and nonsmokers; T = tolerance; Th = threshold.

Shi Y. Anesthesiology 2010;113:977
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Effects of Smoking Status on Pain Severity

*Smokers
*Former smokers

*Neversmokers

35

Admission

e Hooten WM. Anesthesia & Analgesia 2009;108:308
Ty



Effects of Smoking Status on Pain Severity

*Smokers
*Former smokers
*Never smokers

35

Admission Discharge
*F(1,1021)=606.0, P <0.001
tF(1,1021)= 5.1, P =0.006

MO, Hooten WM. Anesthesia & Analgesia 2009;108:308
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 *Smokers
*Nonsmo kers

BYean KWI Lite Comtnal Score
SF.36 Role.E motional S core
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-
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Adimit Disimilaaal Admit  Dismissal 0 I
“F1,165)=5.0, P=0.1M6 "H1,164)=T7.2, P=0.008 ﬁﬂquhm th;:‘
T A(1,165)=7.2, P=0.008 & F{1,160=9.0, P=0.003 ’ '
& F(1,165)=4.6, P=0.033

* Main effect of e, repeated mensures ANCOWA,
1 Main effect of smoking stabus repested measwes ANCOYA,
§ risrackon of lime and smoking stalus, repeated messures ANCOVA,
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bean CES-D Scome
Mean PASS-20 Scone
Mean PCS Score

N

Admit  Dismissal Admit Diamissal Admit  Dizmis=al
“FA1,165)=8.9, P=0.003 *F1,153)=11.5, P=0,001 "1, 164)=1 2.8, P=0.001
1 A1.168=12.2, P=0.001 5 F1,159=4.9, P=0.028 T A1,164)=6.5, P=0.011

LY =

* Main effect of e, repeated mensures ANCOWA,
1 Main effect of smoking stabus repested measwes ANCOYA,
§ lsrackon of time and smoking sialus, repeatsd measures ANCOVA,
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%&%C Hooten WM. Pain Med 2009:10:347
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What about the potential effects of depression?
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r Smoking

Depression

L Pain Severity



Depression =) Chronic Pain



Chronic Pain === Depression



Chronic Pain =) Depression



A.
Depression <= Chronic Pain
B.

Depression =) Pain Severity
C.

Depression )  Smoking
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www.elsevier.com/locete/pain

The effects of depression and smoking on pain severity and opioid use in patients
with chronic pain

W. Michael Hooten *P* Yu Shi€ Halena M. Gazelkad, David 0. Warner?
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Baseline scores of the Centers for Epidemiologic Studies-Depression scale (CES-D) and Multidimensional Pain Inventory (MPI) pain severity subscale
based on smoking status.

Variable Current smoker (n=313) Former smoker (n=294) Mever smoker (n=634) P value”

CES-D
Baseline 302 + 125> 26.1+11.9° 250+ 12.2% <001

MPI pain severity
Baseline 498 +9.8? 478 +9.0° 46.9+94" <001

" Univariate analysis of variance.
" Mean = 5D; different superscripts denote Tukey honestly significant difference post hoc statistical significance (P < .05) between groups and
similar superscripts denote no statistical significance.

Hooten WM. Pain 2011;152:223
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Smoking =) Pain Severity



Depression

~

Pain Severity

”
Smoking =

“...baseline pain severity was independently
associated with greater levels of depression,
but not with smoking status.”
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Linear regression analyses with baseline MPI pain severity as the outcome variable.

Smoking status

¥

Female sex

Married

Years of education

Currently employed

Pain duration

Morphine equivalent dose (per 50 mg/d)

fp Coefficient in univariate
analysis (95% Cl

00

86 (—.45 to 2.18)

2.89 (1.58 to 4.20)

28 (23 to 31)
—45(-1.70 to .79)
—74 (~1.87 to 39)

— 69 (.89 to —.50)
—4.45 (-5.62 to —3.29)
00 (—.05 to .05)

45 (23 to .67)

[ Coefficient in multivariate
analysis’ (95% CI

.00

— 06 (-129 to 1.17)
.51 (.76 to 1.78)

25 (21 to .29)

— 41 (-1.56 to .74)

— 83 (-1.92 to 26)

— 53 (—.71to —34)
~2.72 (-3.84 to —1.60)
—.01 (—.06 to .04)

28 (.07 to 49)

" Adjusted for all other factors listed in the Table.

Hooten WM. Pain 2011;152:223
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Where do opioids fit In?




r Smoking

Depression Opioid Use

L Pain Severity



Methadone & Cigarette Consumption

Chait LD. J Pharmacol Exp Ther 1984;229:636-40.
Schmitz JM. Drug Alcohol Depend 1994;34:237-42
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Methadone & Cigarette Consumption

Spiga R. Drug Alcohol Depend 1998;50:157-65
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Methadone & Cigarette Consumption
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Figure 1 Mean morphine equivalent dose (ma/d) at admis-
sion based on sex and smoking status.
o * Two-way aNOvVa, F(2,621)=8.8, P<0.001.

7% Hooten WM. Pain Med 2009:10:1416 e




Is there an association between smoking,
opioid use and depression?
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r Smoking

Opioid Use

L Pain Severity




Depression

” ~

Smoking === Opioid Dose




/ De%on \

Smoking === Opioid Dose

“...status as a current smoker was
Independently associated with greater opioid
use, independent of depression.”

MAYO Hooten WM. Pain 2011:;152:223
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Linear regression analyses with baseline morphine equivalent dose as the outcome variable.

Smoking status
Never
Former
Current

CES-D score

Female sex

Married

Years of education
Currently employed

Pain duration

Pain severity (per 50 mg/d)

B Coefficient in univariate
analysis (95% Cl

00
12.54 (—4.17 to 29.26)
30.44 (14.07 to 46.81)
89 (.34 to 1.44)

—34.31 (—49.76 to —18.87)
296 (—11.17 to 17.08)
—35(-2.81to 2.12)
—23.42 (—38.45 to —8.39)
03 (—.60 to .67)

1.45 (.74 to 2.17)

P value

B Coefficient in multivariate
analysis” (95% CI

00
1039 (—6.74 to 27.51)
26.77 (9.11 to 44.44)
38 (—23 t0 .98)

~32.99 (—48.96 to —17.01)
6.41 (—8.84 to 21.66)

1.84 (—.73 to 4.42)

~19.97 (—35.70 to —4.24)
13 (—.54 to .79)

1.09 (29 to 1.90)

P value

" Adjusted for all other factors listed in the Table.

Hooten WM. Pain 2011;152:223
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But does all this “stuff” help
patients quit smoking?

r> Smoking

Depre55|on ~ > Opioid Use

LL‘-Pam Severity ¢ !
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Patient Beliefs and Attitudes

Pain
Coping ’

Smokers = Strateqy
.

Distress

Hooten WM. Pain Pract 2011:11:552



Patient Beliefs and Attitudes

Smokers mup OPI0Id o Stimulated
Use Smoking

Hooten WM. Pain Pract 2011:11:552



Physician Barriers to Providing
Smoking Cessation Services

/ Knowledge

Physician
\ Time

Hooten WM. Pain Pract 2011:11:552
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Smoking Cessation for Adults
with Chronic Pain: A RCT



Smoking Cessation for Adults
with Chronic Pain: A RCT

Group Group Group Group
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Smoking Cessation for Adults
with Chronic Pain: A RCT

Group Group Group Group

Individual Individual Individual

\—Y—}

3-week time period

MAYO
CLINIC

@y



Smoking Cessation for Adults
with Chronic Pain: A RCT

Intervention Quit
N=30 ™ gof30
60 smokers

N Control Quit

N =30 = 0 of 30




Does pain improve after patients quit?
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Eﬁects of S.'moking Cessation on Pain in
Older Adults

Yu Shi M.D., M.P.H.,'"* W. Michael Hooten, M.D.,'* & David O. Warner, M.D."?

“*Smoking cessation was not independently
associated with changes in pain symptoms
In older adults.”
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Summary

O

Depression : Opioid Use

& Pain Severity H
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Questions & Discussion
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