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Objectives

Review the epidemiology of pain and smoking
Identify the relevant pharmacology of nicotine
to pain

Explain how nicotine exposure affects pain

Hopefully, be able to integrate tobacco
cessation strategies within patients suffering
with pain in clinical practice
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Overview of pain and smoking

= Chronic pain AP ;: WASE 2008, 2011 g
|
Critical national health problem
-
25-43% of U.S. adults (up to 116 M) - ﬁ"

5125-635 B annual health care costs/lost productivity

= Tobacco smoking a
443,000 U.S. deaths annually
21% of U.S. adults (46 M)

5193 B annual health care costs/lost productivity

Prevalence of smoking among persons in pain

= Epidemiological data .. awiensyetar, 2009

42% past year medically unexplained chronic pain

30% past year or lifetime chronic neck or back pain

* Up to twice rate observed in general population (21%)
- After adjusting for seciodemographic, medical, and psychiatric features

= (Clinical data fe.g., Hooten et al, 2011)

49-68% of treatment-seeking pain patients

* Greater with more severe pain/functional impairment

Smokers: greater painf/emotional distress and decreased activity




Prevalence of smoking among persons in pain

Prevalence of Toba:
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Resource article of use:

Smoking and Pain
Pathophysiology and Clinical Implications
Yu S, M0, MPH. Toby N Dt Garios B Mentila, MD.. PhD. £

W. Michas! Hooten, M.D

Smoking as a Risk Factor for Chronic Pain:
Prospective Cohort Studies (Longitudinal)
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of Study  Status

Mikkonen et al. 2 ywars ng Increased risk of persiste
pain
Mattila ot al., 2008 11 ywars Smoking Increased risk of low b
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Smoking 6 o o back pain
ng

Smaking

Smaking

Frovides further evidence for a relationship between
smoking and chronic pain

Yu Shietal, 2010

Smoking as a Risk Factor for Chronic Pain:

People who smoke tend to experience:
— Greater pain intensity
- Increased number of painful sites.
— Persistent pain
- Greater long-term disability

Yu Shi et al., 2010

Smoking and Pain: A Paradox

¢ Nicotine has analgesic properties likely resulting from
effects at both central and peripheral incotine
acetylcholine receptors (nAChRs)

BUT....

¢ Smoking is a risk factor for chronic pain

— Numerous studies demonstrate evidence of covariation
between smoking and the prevalence of a variety of
chronically painful conditions

— Recent meta-analytic support for smoking as a causal
factor in the development of chronic LBP & RA (Shiri et al.,
2010; Sugiyama et al., 2010)

Pharmcotherapy of Nicotine
Acetylcholine Receptors NAChR’s

* Shows a wide distribution in the central and
peripheral nervous system

* Involved in sleep, arousal, anxiety, cognition
and pain

* Activation can trigger the release of
neurostransmittors such as GABA, glutamate,
serotonin, histamine, and norepinephrine

Tally et al, 2009
Gotti et al, 2004




Analgesic Action of Nicotine
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Nicotine and Experimental Pain

= Nicotine produces analgesia in human models of
experimental pain.

Nicotine administration via nasal spray or transdermal
patches reduces pain sensitivity in both smokers and non-
smokers

+ Smoking a cigarette decreases awareness of and
increases tolerance to some experimental pain stimuli.

— These effects may involve additional substances in
cigarette smoke, as they are attenuated when nicotine-
depleted cigarettes are smoked.

Jammer ot ol 1900 Kanaeek of gl 2004

Purkir o al. 10984 Pomerieay of al. 1084
Woller of ol 1083 Forlig of al, 1985

Nicotine and Experimental Pain

+ Nicotine effects on pain responses may represent
treatment of nicotine withdrawal rather than direct
analgesic effects in studies examining smokers deprived
of nicotine.

+ Nicotine administration in cigarette smoke may also
confound interpretation of analgesic effects.
- i.e. smoking increases blood pressure and heart rate
which can reduce pain sensitivity

Schachter et al.,, 1978
Yu Shi et al., 2010

Nicotine and Postoperative Pain (1)

Study & Smoking Sex  Surgery Nicotine Results
Year Status Delivery &
Applicati
Flood et al Norvsmoking  Fomale  Lkering, low 3 mpnasal speay bafers  Repersd impreved
2004 Iransversn roison  erogene b analgain o reduced
ganaral areilia opicid consumplion
Cherguinl  Non-smeking  Female  Lsarine, open 3 my intrarmsal Dot repeoet improved
wnoa incision analgesia of teduced opwod.
CONBUIMEAGN past-p.
Herig et al Mon-omoking  Male & Abdoinal and Transcenmal patch Reporied improved
2008 Fomalp  pehvic procedures  peoopenative application  analgesia and roduced
cpicid consumption
Habib ot al Noresmcking  Male Retropubic 7 mgi24 hransdermal  Reporied improved
2008 prostatectomy paich precpemtive analgesin and reduced
aggikcation oginid consumption
Togan ot ol 7% smokirg _ Fomales  Abocrinal T mgah T nal repor Impraved
2008 y " analesia o
spwication consumplion post-op.
Colson ot ol Smuking Mush  Abdorialand S0 16mgi2dh 0 o et impraved
2009 Femals  pahic procsdures ansigesia of d
application .

Nicotine and Postoperative Pain (2)

* People who do not smoke: Nicotine can produce an
analgesic effect in a clinical setting

» People who do smoke: Receptor desensitization and/or
withdrawal effects may limit any analgesic effects of
perioperative nicotine administration

Yu Shi et al., 2010

Smoking and pain intensity

Smokers report greater pain and functional
impairment than nonsmMokers (wengrenea, 2008

Smokers use substantially more analgesic
medication (e.g., opioids) than nonsmokers

(Broekmans et al., 2010, Woodside, 2000)




Effects of pain on smoking:
Pain as a motivator of smoking

* Cross-sectional & qualitative evidence (pain patients):
* Reported increased smoking in response to pain

* Endorsed pain-induce desire to SMoke wooteneta, 2011 “My
smoking is extremely related to my pain...instead of rubbing my knee I'll go
smoke a cigarette”; “If | have a flare-up...I'll...go for a cigarette”

Endorsed smoking for pain-coping (e.g., via
distraction) “rm thinking of the cigarette...puffing it, and lighting it,

and holding it...so it diverts me away from the pain”; “Smoking is a great
distraction tool”

Reported that opioid use increased urge to smoke
“When | was on...opioids it would make me a chain smoker”

Jamison et al., 1991

Smoking is a method of coping....

= Pain as a motivator of smoking
Ditre et al., 2010

Urge to Smoke (0 - 60)

- N hallenge Expectancy Challenge

No-Coping Enhancement Coping Enhancement
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Effects of pain on smoking

* Pain as a motivator of smoking

Urge to Smoke (0 - 60} Latency to Smoke (in s
F{4,124) = 18.75, p < 001, f - 39 F(4,115) = 4.60, p - 03, f= 20
0 g
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It goes both ways..

Integrative reciprocal model of pain & smoking
= Positive feedback loop: increased pain and the

maintenance of tobacco dependence

]
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Integrative reciprocal model of pain & smoking
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Pain as a barrier to smoking cessation

¢ Smokers in pain report greater difficulty and less
confidence in quitting (e.g., Waldie et al., 2008; Hooten et
al., 2011)

¢ Pain may precipitate relapse to smoking
— Smoking-related outcome expectancies (pain/mood coping)

— Negative reinforcement (smoking for stress-coping/self-medication)
Conditioning of pain as a smoking cue

— Positive reinforcement (unemployment, loneliness, low social support) Smoking
to maintain stable rates of positive reinforcement when other environmental
reinforcers have been removed

- Neurobiological processes Pain may activate overlapping neural
substrates (i.e., reward and stress systems) that act synergistically to motivate
smoking

Pain as a barrier to smoking cessation

Novel treatment considerations:

¢ Pain factors (pain severity, functional impairment, disability
status, pain-coping outcomes)

. Psychiatric comorbidity (depression/anxiety, substance
use, personality disorders)

¢ Medication interactions (effects of increasing/decreasing
opioid use)

¢ Pain-induced relapse (painful stressors can reinstate
extinguished drug-seeking)

* Smoking abstinence-induced hyperalgesia

“I'd be afraid of the pain getting worse if | quit smoking” (ooten etal, 2011)

Interaction with op

Yu Shi etal., 2010

Altered pain pro

+ Nicotine desensilization
< Nicotine tolerance
4 Nicotine withdrawal
4 Shorler pain lalency lo heal pain
% Reduced tolerance to electrical pain stimulation
% Pain-induced reinforcement of smoking behaviour
4 Neurcendocrine changes
(downregulation of stress response)

Yu Shietal,, 2010

SMOKING

% Dsteoporosis

% Spinal degenerative disc disease

% Impaired bone healing

Smuoking impairs oxygen delivery fo lissues thus ) Ve

< Impaired wound healing
Prolonged pain after frauma, surgery & other injuries

Yu Shiet al., 2010

% Symptoms are more commaon

“ May increase susceptibility

% “Self-medication” of dej ion by cig
% Depression linked to painful symploms

SMOKING —

Yu Shi et al., 2010




SMOKING

“ Increased opioid use

% Use of illicit substances
Interaction with opioids + Cross-tolerance between nicotine and opioids
# Altered opioid pharmacokinetics
(downregulation of stress response)

Yu Shi et al., 2010
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SMOKING

% Chronic exposure to carbon monoxide increases m
the level of heme oxygenase (may contribute 1o
the development of neuropathic pain)

*¥u Shi et al, 2010

Clinical
Implications

Outcomes of Chronic Pain Therapy

+ Factors affecting the outcomes of chronic pain treatment:
— Depression

— Substance use
— Unemployment (more persistent disability)

Yu Shi etal., 2010

Smoking Cessation Interventions
for Chronic Pain Patients

« Motivation and intent to quit smoking is very high

+ Quitting smoking would dramatically improve long-term
health

Yu Shi et al,, 2010
Hahn et al., 2006

Smoking Cessation Outcomes

Short Term Abstinence

Long Term Abstinence

Take away their primary coping Adoption of new coping strategies may

mechanism to control stress and improve adaplive responses lo

anxiety persistent pain and improve functional
status

Yu Shi et al., 2010
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Smoking Cessation Outcomes

Adoption of new coping siralegies may
improve adaptive responses to
persistent pain and improve functional
status

Take away their primary coping
mechanism to control stress and
anxiety

Future research should explore:

1. How tob bsti affects chronic pain
2. The develop of effecti is to help people with chronic
pain quit smoking

Yu Shi etal., 2010

How about comorbid psychiatric illness and smoking cessation:
Does that make it worse?

Psychiatric hospitals:

* One of last healthcare facilities to ban smoking

+ Assumption that abstinence would worsen mental health
outcomes - - FALSE

+ Tobacco interventions are now targeted to patients with
mental health issues

Fishbain et al., 2008
Hooten et al., 2009

Management of Postoperative Pain

+ Few studies exist of how smoking status affects acutely
painful conditions in postoperative pain

- Studies that do exist have poor methodology

+ Based on limited evidence, increased postoperative
analgesic requirements may be anticipated in people
who smoke

Warner et al., 2004
Yu Shi et al., 2010

Management of Postoperative Pain (2)

Can Nicotine Replacement Therapy (NRT) contribute to
postoperative analgesia in people who smoke?

+ Several placebo-controlled trials indicate that NRT:
— Did not improve postoperative analgesia
— Did not improve withdrawal symptoms

BUT/AND! Far many people, NRT can be efficacious in helping patients
maintain postoperative abstinence after hospital discharge

Wamer et al,, 2005
Turan wl al., 2008
Olson et al,, 2008

When is the best time to quit?

* At least pre-operatively!

- 3 Ax
— SMOKIN(

o

Ancsthesiology
G0:380-383, 1984

Preoperative Cessation of Smoking and Pulmonary Gomplications
in Goronary Artery Bypass Patients

MARK A. WARNER, M.D.,* MATTHEW B. DIVERTIE, M.D.,§ JOHN H. TINKER, M.D.}

Nonsmokers (44)

Smokers (456)
1-20 pack years (80)
21-50 pack years (315) F

=60 pack years (61)

0 10 20 30 40 50
Pulmonary complications (%)




Nicotine Replacement Therapy and Wound
Healing

B Non-abstinent *48 smokers randomized to
Abstinent, active patch COntinuous smoking or

O Abstinent, placebo abstinence, with or

without nicotine

replacement

eStandardized surgical

wounds over a 12 week

period

Infection rate

, Sorensen et al, Ann Surg 238:1, 2003
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Smokers do less well postoperatively

Short Term Long Term
- Worse wound - Worse outcome
healing (Mastectomy (more pain, poorer
flap necrosis 18.9% v function) one year
9.0 in NS) (ow chang Plastic & after ACL repair (xarim,
Reconstr Surg. 2000 p2374) JBJS, 2006)

- More infections “We found that smoking was
. the single most important
(12% in SmOkerS' v risk factor for the

2% NS) (sorensen, Ann surg, development of postoperative
2003) complications™

(Moller JBJS 2002)

< Pravioss Article | Mext A

Effect of preoperative smoking intervention on postoperative
complications: a randomised clinical trial

O A i st M 8 I, 1ot Vilsben Fot 8, Yo

Sy MO B, banng o MO &
120 patients for elective joint replacement
Randomised to control or smoking cessation intervention:

Control Routine preoperative preparation
4 stopped smoking anyway

Intervention Routine preoperative preparation plus
weekly meetings with nurse, NRT therapy
36 stopped smoking, 14 reduced, 6 continued

Results

Control Intervention
Wound problems: 31% 5%
CV Insufficiency 10% 0%
Avg. days in hospital 13 11
Total days in ICU 32 2

Stopping smoking reduces risk:

SURGICAL COMPLICATION RATES
52%

18%

Control Intervention

When to stop?

¢ Ideally 6 — 8 weeks or longer
¢ Definite advantage of 4 weeks

¢ For carbon monoxide elimination, 4 -8 hours
— “No smoking after midnight”?
— Risk of stopping shortly before surgery?

¢ Postoperative quitting aids wound healing




Case study

¢ Wandais a 62 year old married pharmacist
¢ Wanda wants to quit smoking, but is asking for your help

¢ Started smoking at age 15, quit at 32 with birth of her child, but
restarted at age 40 when diagnosed with Crohn’s disease and
reactive arthritis.

¢ Smoked to help deal with stress of illness and raising three kids, but
has found that when she stopped smoking in past quit attempts, her
pain worsened.

¢ On Arthrotec for arthritis pain and Oxycocet for her abdominal pain.

¢ Needs a bowel resection for active Crohns segment with obstruction
despite optimal therapy

¢ 40 Ib overweight and restricted in activities d/t pain.
¢ On waiting list for biologic therapies........ which | agree would help!!

Case study: Questions

1) What are the central issues in this case?
2) What are the patient’s barriers to change
3) Where ypgj{d YOU start if you were seeing Sue?
4) What intdreesitions would you perform in addressing
smokingAmsietyion secgenjzing the other co-existing
risk fact@opissgianechanisms
Surgical outcomes
Long term benefits

10/10/2014

Case study: Questions

1) What are the central issues in this case?
2) What are the patient’s barriers to change

nic pain oking . .
SURREPROAI A yqu wero secing sue? oo
AfbRtg HEERLPST X UK BEtRREINI HBARYES S Ine
SUYBIRKIBUEESTAEO I SRR B WEigE co-existing
ARSIEERR NS B78%and post op

Case study: Questions

1) What are the central issues in this case?
2) What are the patient’s barriers to change
3) Where would YOU start if you were seeing Sue?

4) What interventions would you perform in addressing
smoking cessation recognizing the other co-existing
risk factors/issues?

Explanation of issues so she is prepared

Smoking cessation strategies that she can work with
Multimodal, eg NRT + Buproprion(anxiety and mood?)
E cig etc for coping skills?

Analgesics available for worsening pain?

NRT post-op aggressively

Pain in patients with COPD...another
issue!

L Sciversa ScnceDirect ?
5]
S N L

Pain in people with chronic obstructive pulmonary
disease (COPD)

Baharsh HajGhanbari 2, Lifss Hotiti®, Jeremy 0. Road *, W, Darlens Read ™

We do need more research..

Pl Pl

Psychological Bulletin
Pain, Nicotine, and Smoking: Research Findings and Mechanistic Considerations

Joseph W. Ditre, Thomas H. Brandon, Emily L Zale, and Mary M. Meagher Online First Publication, October 3, 2011. doi: 10.1037/a0025544




Summary

Pathophysiologic reasons for why smoking helps pain
Smoking does worsen conditions and cause pain
Does it induce pain sensitivity, like opioids do?
Clinically pain may be worse if smoking stopped in
short term

Outcomes undoubtedly better in long term

When is the best time?

Especially if they are preop!
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