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Objec8ves	
  and	
  Outline	
  
1.  Pharmacological	
  methods	
  for	
  acute	
  pain	
  with	
  

mulKmodal	
  analgesia	
  &	
  outcomes	
  (25	
  min)	
  

2.  Procedures	
  for	
  acute	
  pain	
  management	
  (5	
  min)	
  

3.  The	
  importance	
  of	
  pain	
  scores	
  aRer	
  discharge	
  
from	
  hospitals	
  and	
  payment	
  (5	
  min)	
  



•  Data	
  from	
  1999-­‐2013	
  comparisons	
  

PNAS 2016 



Opioids	
  and	
  Pain	
  (data	
  from	
  CDC)	
  
•  EsKmated	
  20%	
  of	
  paKents	
  presenKng	
  to	
  physician	
  
offices	
  with	
  non-­‐cancer	
  pain	
  symptoms	
  or	
  pain-­‐
related	
  diagnoses	
  (including	
  acute	
  and	
  chronic	
  
pain)	
  receive	
  an	
  opioid	
  prescripKon.	
  	
  

•  In	
  2012,	
  health	
  care	
  providers	
  wrote	
  259	
  million	
  
prescripKons	
  for	
  opioid	
  pain	
  medicaKon,	
  enough	
  
for	
  every	
  adult	
  in	
  the	
  United	
  States	
  to	
  have	
  a	
  
bo5le	
  of	
  pills	
  	
  



Opioids	
  and	
  Pain	
  (data	
  from	
  CDC)	
  
•  The	
  Drug	
  Abuse	
  Warning	
  Network	
  esKmated	
  that	
  
>	
  420,000	
  ER	
  visits	
  were	
  related	
  to	
  the	
  misuse	
  or	
  
abuse	
  of	
  narcoKc	
  pain	
  relievers	
  in	
  2011.	
  

•  In	
  2013,	
  esKmated	
  1.9	
  million	
  persons	
  abused	
  or	
  
were	
  dependent	
  on	
  prescripKon	
  opioid	
  pain	
  
medicaKon	
  with	
  more	
  than	
  16,000	
  deaths,	
  four	
  
Kmes	
  the	
  number	
  of	
  overdose	
  deaths	
  related	
  to	
  
these	
  drugs	
  in	
  1999.	
  In	
  2014	
  this	
  number	
  is	
  
19,000	
  deaths	
  	
  



•  NaKonally,	
  the	
  annual	
  number	
  of	
  deaths	
  from	
  
opioid	
  overdoses	
  now	
  exceeds	
  the	
  number	
  of	
  
deaths	
  caused	
  by	
  motor	
  vehicle	
  accidents.	
  

•  Regardless	
  of	
  whether	
  we	
  view	
  these	
  issues	
  from	
  
the	
  perspecKve	
  of	
  paKents,	
  physicians,	
  or	
  
regulators,	
  the	
  status	
  quo	
  is	
  clearly	
  not	
  acceptable.	
  

2016 Feb 

FDA 



Management	
  of	
  Acute	
  Pain	
  

Severe pain Opioids 
+++ 

Opioids 
++ 

Opioids 

Moderate Pain 

Mild Pain 



Opioids	
  and	
  Acute	
  Pain	
  
•  In	
  2008,	
  20.8%	
  of	
  reported	
  using	
  at	
  least	
  one	
  prescribed	
  
opioid	
  medicaKon	
  during	
  the	
  preceding	
  12	
  months.	
  

•  Of	
  those	
  who	
  reported	
  being	
  prescribed	
  an	
  opioid:	
  
•  71.0%	
  said	
  they	
  were	
  prescribed	
  the	
  drug	
  for	
  short-­‐term	
  pain	
  

•  14.7%	
  said	
  they	
  were	
  prescribed	
  the	
  drug	
  for	
  long-­‐term	
  pain	
  
•  14.4%	
  said	
  they	
  were	
  prescribed	
  the	
  drug	
  for	
  both	
  short-­‐term	
  
and	
  long-­‐term	
  pain.	
  



Opioids	
  and	
  Acute	
  Pain	
  
•  Of	
  respondents	
  prescribed	
  at	
  least	
  one	
  opioid	
  during	
  the	
  
preceding	
  12	
  months:	
  
•  72.0%	
  had	
  le<over	
  medica?on	
  from	
  their	
  most	
  recently	
  filled	
  
prescrip?on.	
  	
  

•  Of	
  those	
  with	
  le@	
  over	
  medica8on:	
  
•  71.0%	
  reported	
  that	
  they	
  had	
  kept	
  the	
  medicaKon	
  
•  25.2%	
  had	
  disposed	
  of	
  the	
  medicaKon,	
  	
  
•  2.3%	
  had	
  given	
  the	
  medicaKon	
  to	
  someone	
  else.	
  	
  

•  Among	
  respondents,	
  3.2%	
  of	
  those	
  who	
  had	
  received	
  a	
  
prescripKon	
  opioid	
  reported	
  using	
  the	
  medicaKon	
  more	
  
frequently	
  or	
  in	
  higher	
  doses	
  than	
  directed	
  by	
  their	
  
doctor.	
  	
  



Proposed	
  CDC	
  Guidelines	
  &	
  Acute	
  Pain	
  	
  

•  #	
  6.	
  	
  
•  Long-­‐term	
  opioid	
  use	
  oRen	
  begins	
  with	
  treatment	
  of	
  
acute	
  pain.	
  	
  

•  When	
  opioids	
  are	
  used	
  for	
  acute	
  pain,	
  providers	
  should	
  
prescribe	
  the	
  lowest	
  effecKve	
  dose	
  of	
  immediate-­‐release	
  
opioids	
  and	
  should	
  prescribe	
  no	
  greater	
  quanKty	
  than	
  
needed	
  for	
  the	
  expected	
  duraKon	
  of	
  pain	
  severe	
  enough	
  
to	
  require	
  opioids.	
  	
  

•  Three	
  or	
  fewer	
  days	
  usually	
  will	
  be	
  sufficient	
  for	
  most	
  
nontraumaKc	
  pain	
  not	
  related	
  to	
  major	
  surgery	
  
(recommendaKon	
  category:	
  A,	
  evidence	
  type:	
  4).	
  	
  



•  In	
  2014,	
  more	
  than	
  262	
  million	
  opioid	
  doses	
  were	
  
dispensed	
  in	
  Ohio	
  for	
  the	
  management	
  of	
  acute	
  
pain	
  —35%	
  of	
  the	
  state’s	
  750	
  million	
  dispensed	
  
opioid	
  doses.	
  	
  

•  PrescripKon	
  opioids	
  remain	
  a	
  significant	
  
contributor	
  to	
  unintenKonal	
  drug	
  overdose	
  deaths	
  
in	
  Ohio,	
  contribuKng	
  to	
  nearly	
  one-­‐half	
  of	
  all	
  
deaths	
  in	
  2014.	
  	
  



DefiniKon	
  of	
  MulKmodal	
  Analgesia	
  

! MulKmodal	
  analgesia	
  is	
  the	
  combinaKon	
  of	
  
different	
  analgesics	
  that	
  act	
  by	
  different	
  
mechanism,	
  resulKng	
  in	
  addiKve	
  or	
  synergisKc	
  
analgesia	
  with	
  lowered	
  adverse	
  effects;	
  compared	
  
to	
  sole	
  administraKon	
  of	
  an	
  individual	
  
pharmacological	
  agent	
  

!  Goal:	
  Decrease	
  use	
  of	
  PostoperaKve	
  Opioids	
  

Kehlet H et al: Anesth Analg 1993; 77: 1048 



Surgery and Pain Mediators 

Spinal Cord 

Tissue Injury 

Inflammatory Mediators 

Neuronal Pathway 

Arachidonic acid 

Regional Anesthesia 
& Analgesia 

X 

Multimodal Pharmacological 

X
 



Early Events                 Late Events 

  AMPA  
           NMDA        
    
  SP, CGRP, NKA    VIP 
   Ca2+, NO, PKC, PG 

c-fos 

  Growth factors 
  Dynorphin  
  Neuropeptide 
  Galanin 
  Cholecystokinin 
  ? Cell Death? 

Stimulus   

Wind-up  

Dorsal horn sprouting/remodeling 1 hr 

Biochemical	
  Response	
  to	
  Surgery	
  



!  ProspecKve,	
  controlled	
  trial	
  
!  PaKents	
  had:	
  

!  Standard	
  hip	
  replacement	
  

!  Intrathecal	
  catheter	
  
!  Hip	
  drain	
  

!  PGE2	
  and	
  ILs	
  measured	
  



CSF	
  measurements	
  

Up-regulated 

Buvanendran et al:Anesthsiology 2006 



Glutamate 
Substance P 
Norepinephrine 
Epinephrine 

2012; Feb 



Ketamine, Dextromethorphan,Memantidine 
Clonidine, Dexmedetomidine, Gabapentin, 
Pregabalin, COX-1 & 2 inhibitors, 
Acetaminophen 

PAIN 

Ketamine, Dextromethorphan, Magnesium, Celebrax, Clonidine, 
Dexmedetomidine, Gabapentin, Pregabalin, Neostigmine, Local 
anesthetics, COX-1 and COX-2 inhibitors 

Clonidine, Steroids, 
Neostigmine, local anesthetics 

Clonidine 

Dexamethasone 

Local Anesthetics 

COX-1 &2 
inhibitors   Tissue 

Mul8modal	
  Analgesics	
  for	
  Postopera8ve	
  Pain	
  



Elia N et al: Anesthesiology 2005; 103: 1296-1304 



•  60	
  trials	
  were	
  included	
  
•  All	
  paKents	
  received	
  PCA	
  morphine	
  
•  All	
  surgical	
  procedures	
  were	
  considered	
  
•  Primary	
  outcome:	
  

– 24	
  hour	
  morphine	
  consumpKon	
  

•  Adverse	
  effects:	
  
– 2.4%	
  of	
  NSAIDs	
  had	
  surgical	
  bleeding	
  vs	
  0.4%	
  for	
  
placebo	
  

BJA 2011 



Morphine 
consumption  

PONV  
(odds ratio) 

Paracetamol vs Placebo - 8.68 mg 1.0 

NSAIDs vs Placebo - 9.45 mg 0.7 

COX-2 vs Placebo - 10.67 mg 0.8 

NSAIDs vs Paracetamol - 0.77 mg 0.7 

COX-2 vs Paracetamol - 1.99 mg 0.9 

COX-2 vs NSAIDs - 1.22 mg 1.2 

NSAIDs,	
  COX-­‐2	
  inhibitor	
  &	
  Paracetamol	
  

Negative for morphine consumption means study drug better than control 
Odds ratio < 1 intervention better than control 



U.S.	
  Food	
  and	
  Drug	
  Administra8on	
  
ProtecKng	
  and	
  PromoKng	
  Your	
  Health	
  

•  July	
  2015:	
  FDA	
  strengthens	
  warning	
  that	
  non-­‐
aspirin	
  NSAIDs	
  can	
  cause	
  heart	
  a5acks	
  or	
  strokes	
  

•  Based	
  on	
  our	
  comprehensive	
  review	
  of	
  new	
  safety	
  
informaKon,	
  we	
  are	
  requiring	
  updates	
  to	
  the	
  drug	
  labels	
  
of	
  all	
  prescripKon	
  NSAIDs.	
  As	
  is	
  the	
  case	
  with	
  current	
  
prescripKon	
  NSAID	
  labels,	
  the	
  Drug	
  Facts	
  labels	
  of	
  over-­‐
the-­‐counter	
  (OTC)	
  non-­‐aspirin	
  NSAIDs	
  already	
  contain	
  
informaKon	
  on	
  heart	
  a8ack	
  and	
  stroke	
  risk.	
  We	
  will	
  also	
  
request	
  updates	
  to	
  the	
  OTC	
  non-­‐aspirin	
  NSAID	
  Drug	
  Facts	
  
labels.	
  

New 
Data 



Acetaminophen: Mechanisms of Action  

1. Aronoff	
  DF,	
  et	
  al.	
  Clin	
  Pharmacol	
  Ther.	
  2006;79:9-­‐19.	
  	
  

2.	
  Malaise	
  	
  et	
  al.	
  Future	
  Neurol	
  2007;2:673-­‐688.	
  	
  

3.	
  Bonnefont	
  J,	
  et	
  al.	
  Mol	
  Pharacol.	
  2007;71:407-­‐415.	
  



Single-­‐dose	
  Intravenous	
  Acetaminophen	
  for	
  
treatment	
  of	
  postoperaKve	
  pain:	
  Meta-­‐Analysis	
  	
  

•  36	
  studies,	
  n≈	
  3,000	
  
•  ↓	
  16-­‐30%	
  in	
  opioid	
  consumpKon	
  in	
  the	
  
acetaminophen	
  group	
  compared	
  to	
  placebo	
  

•  PaKent	
  saKsfacKon	
  (VAS)	
  was	
  1.6	
  be8er	
  in	
  the	
  
acetaminophen	
  group	
  compared	
  to	
  placebo	
  

•  ProphylacKcally	
  administered	
  ↓	
  PONV,	
  mainly	
  
mediated	
  through	
  superior	
  pain	
  control.	
  

McNicol ED et al: Br J Anaesth 2011; 106: 764-75 

Apfel CC et al: Pain 2013 



High	
  Dose	
  Preop	
  Methylprednisolone	
  for	
  TKA	
  

•  RCT, n=48: 
– Study group: IV methyprednisolone 125 mg (2 ml) 

•  Standard TKA and spinal anesthetic 
•  Outcome in favor of high dose methyprednisolone: 

– ↓ 48 hour pain scores with walking and rest 
– ↓ postop opioid use & ↓ PONV 

•  Conclusion: safety of this needs to be determined 

Lunn TH et al: Br J Anaesth 2011; 106: 230-8 

Similar results of  ↓ 24 h pain scores obtained in 
THA after 125 mg of  steroid administered preop 

Lunn TH Br J Anaesth 2012; October 



Alpha	
  –	
  2	
  Agonist	
  



Ketamine, Dextromethorphan,Memantidine 
Clonidine, Dexmedetomidine, Gabapentin, 
Pregabalin, COX-1 & 2 inhibitors, 
Acetaminophen 

PAIN 

Ketamine, Dextromethorphan, Magnesium, Celebrax, 
Clonidine, Dexmedetomidine, Gabapentin, Pregabalin, 
Neostigmine, Local anesthetics, Tapentadol 

Clonidine, Steroids, 
Neostigmine, local 
anesthetics 

Clonidine, Local 
anesthetics 

Steroid,	
  Local	
  
AnestheKcs,	
  COX-­‐1	
  
&2	
  inhibitors	
  



Effect	
  of	
  systemic	
  alpha	
  2	
  agonist	
  on	
  
postoperaKve	
  pain	
  intensity	
  

•  13	
  RCT	
  with	
  clonidine	
  and	
  dexmedetomidine	
  (n=1792	
  
paKents)	
  

•  Side	
  effects:	
  Hypotension	
  and	
  bradycardia	
  

Blaudszun G et al: Anesthesiology 2012 July 

↓ Morphine 
consumption 

↓ Pain Scores 

Clonidine 4.1 mg 0.7 
dexmedetomidine 14.5 mg 0.6 



•  20	
  RCT,	
  n=1054	
  

•  Intermediate	
  (n=12)	
  and	
  long	
  (n=13	
  )	
  acKng	
  LA	
  
were	
  included	
  

•  Doses	
  used	
  for	
  clonidine:	
  90-­‐150	
  µg	
  

•  Peripheral	
  and	
  plexus	
  blocks	
  examined	
  

Anesthesiology 2009 



•  Results:	
  
– ↑ DuraKon	
  of	
  analgesia	
  by	
  123	
  min.	
  No	
  evidence	
  for	
  
dose	
  response	
  

– ↓	
  onset	
  Kme	
  of	
  block	
  by	
  2.2	
  min	
  
– ↑ duraKon	
  of	
  Sensory	
  block	
  by	
  74	
  min	
  
– ↑	
  duraKon	
  of	
  motor	
  block	
  by	
  141	
  min	
  

•  When	
  split	
  by	
  type	
  of	
  LA,	
  the	
  ↑	
  was	
  more	
  
pronounced	
  in	
  the	
  long	
  acKng	
  compared	
  to	
  
intermediate	
  acKng	
  LA	
  

•  Adverse	
  events:	
  ↑	
  of	
  hypotension	
  (4.1	
  vs	
  13.1)	
  &	
  
bradycardia	
  (4.1	
  vs	
  8.5%)	
  in	
  the	
  clonidine	
  group 

Anesthesiology 2009 





NGF 

Ketamine, Dextromethorphan, Memantidine 
Clonidine, Dexmedetomidine, Gabapentin, 
Pregabalin, NSAIDs, Acetaminophen, Tapentadol 

PAIN 

Ketamine, Dextromethorphan, Magnesium, Celebrax, Clonidine, 
Dexmedetomidine, Gabapentin, Pregabalin, Neostigmine, Local 
anesthetics, COX-1 and COX-2 inhibitors, Tapentadol 

Clonidine, Steroids, 
Neostigmine, local anesthetics 

Clonidine,	
  Local	
  
anestheKcs	
  

Steroids,	
  Local	
  
AnestheKcs,	
  COX-­‐1	
  
&2	
  inhibitor	
    Tissue 



IntraarKcular	
  local	
  anestheKcs	
  for	
  TKA	
  
•  RCT	
  of	
  160	
  paKents,	
  elastomeric	
  infusion	
  pump	
  of	
  300	
  
ml	
  

•  0.5	
  %	
  bupivacaine	
  vs	
  saline	
  at	
  5	
  mls/hr	
  

•  MulKmodal	
  analgesia	
  with	
  spinal	
  bupivacaine	
  
•  Results	
  

– ↓	
  in	
  pain	
  scores	
  
– ↓ narcotic consumption 	
   	
  	
  

Goyal N et al: Clin Orthop Rel Res 2012; September 



Analgesic	
  efficacy	
  of	
  local	
  infiltraKon	
  analgesia	
  in	
  hip	
  
&	
  knee	
  arthroplasty:	
  a	
  systemaKc	
  review	
  

•  27	
  RCT,	
  n=756	
  paKents	
  THA	
  and	
  888	
  TKA	
  
•  9	
  RCT	
  =	
  760	
  THA	
  paKents:	
  	
  
•  There	
  was	
  strong	
  evidence	
  of	
  an	
  associaKon	
  
between	
  LIA	
  and	
  reduced	
  pain	
  scores	
  at	
  4	
  hours	
  at	
  
rest	
  (P	
  <	
  .00001)	
  and	
  with	
  moKon	
  (P	
  <	
  .00001),	
  6	
  
hours	
  with	
  moKon	
  (P	
  =	
  .02),	
  and	
  24	
  hours	
  at	
  rest	
  
(P	
  =	
  .01),	
  and	
  decreased	
  analgesic	
  consumpKon	
  
during	
  0	
  to	
  24	
  hours	
  (P	
  =	
  .001)	
  

•  Yin	
  J	
  J	
  Pain	
  2014	
  
•  BriKsh	
  J	
  Anaesthesia:	
  2014;	
  113:	
  360.	
  
•  L.	
  Ø.	
  Andersen	
  and	
  H.	
  Kehlet	
  



"  70 RCT (n=4701) and IV ketamine demonstrated ↓ opioid 
consumption and ↑ time to first request for analgesia  

!  Dose: 0.1 - 0.5 mg/ kg bolus ± 0.1- 0.5 mg/kg/hr infusion 

Laskpwski K et al: Can J Anesth 2011; 58: 911 

Intraoperative Ketamine attenuates Inflammatory 
response. Meta-Analysis 

•  6 RCT studies examined.  
•  Results: Ketamine has an anti-inflammatory effect based 

IL-6 plasma/serum as an outcome 
Dale O et al: Anesth Analg 2012;115: 934-43  





Oral	
  Pregabalin	
  Preop	
  +	
  Postopera8ve	
  
for	
  TKA	
  

Buvanendran A et al: Anesth Analg 2010 



Allodynia	
  or	
  Hyperalgesia	
  of	
  Knee	
  

* 
* 

Buvanendran et al: Anesth Analg 2010 



567	
  clinical	
  trials	
  screened	
  &	
  11	
  RCT	
  study	
  met	
  criteria	
  

Anesth Analg 2012;  



November 2013 



Conclusion:	
  16	
  trials.	
  9	
  +	
  ve.	
  	
  3	
  of	
  the	
  7	
  –ve	
  trials	
  did	
  not	
  have	
  
adequate	
  sample	
  size	
  
•  Gabapen8noids	
  are	
  more	
  likely	
  to	
  have	
  a	
  preven8ve	
  

effect	
  on	
  chronic	
  pain	
  a@er	
  surgery	
  



MulKmodal	
  Approach	
  to	
  treatment	
  of	
  
Acute	
  Pain	
  

Severe pain 

Opioids, + drugs used for 
moderate pain 

NSAIDs, Anticonvulsants, 
Tramadol, Local anesthetic, 

Low dose opioids  

NSAIDS,  

Moderate Pain 

Mild Pain 



When Acute PAIN Becomes a DISEASE 

Hours-­‐to-­‐days	
  
Tissue	
  Healing	
  

Surgery	
  
Disease:	
  Chronic	
  Pain	
  

Symptom:	
  Pain	
  

Weeks-­‐to-­‐months-­‐years	
  Tissue	
  Healing	
  

Good Outcome 

Acute Pain 



Pain 

Time 

Acute	
  to	
  Chronic	
  Pain	
  (PPP)	
  



Why	
  do	
  pa8ents	
  develop	
  Chronic	
  Pain	
  a@er	
  
Surgery?	
  And	
  Preven8on	
  Strategy	
  



Why	
  do	
  pa8ents	
  develop	
  Chronic	
  Pain	
  
a@er	
  Surgery?	
  And	
  Preven8on	
  

Strategy	
  



Acute	
  Postopera8ve	
  Pain	
  and	
  PPP	
  

•  Following	
  surgical	
  procedures	
  have	
  demonstrated	
  
this	
  relaKonship:	
  

–  Craniotomy.	
  Vijayan N: Headache 1995; 35: 98-100. 
–  Total	
  Hip	
  replacement.	
  Nikolajsen L, et al: Acta Anaesthesiol Scand 2006; 50: 495 

–  Breast	
  surgery.	
  Poleshuck EL, et al: J Pain 2006; 7: 626–34 

–  Cardiac	
  surgery.	
  Gulik L et al: Eur J Cardio thorac surg 2011; 40: 1309-131 

–  Caesarean	
  secKon.	
  Nikolajsen L et al: Acta Anaesthesiol Scand 2004; 48: 111–6 

–  Donor	
  nephrectomy.	
  Owen M et al: Eur J Pain 2010; 14: 732-34 

–  Hernia	
  surgery.	
  Aasvang E, et al:  Br J Anaesth 2005; 95: 69–76 



Consequence	
  of	
  Pa8ents	
  who	
  
develop	
  PPP	
  

•  Severity	
  of	
  PPP	
  pain	
  is	
  related	
  to	
  impairment	
  of	
  health	
  
related	
  quality	
  of	
  life,	
  increased	
  health	
  care	
  resources	
  
uKlizaKon	
  and	
  decreased	
  labor	
  force	
  parKcipaKon.	
  

 Langley P et al: J Med Econ 2010; 13: 571-81 

•  ↑	
  health	
  care	
  cost	
  as	
  they	
  go	
  from	
  physician	
  to	
  physician	
  
in	
  trying	
  to	
  get	
  an	
  answer.	
  Physicians	
  prescribe	
  opioids	
  
for	
  the	
  treatment	
  of	
  this	
  Chronic	
  pain	
  and	
  now	
  the	
  
paKents	
  become	
  tolerant	
  to	
  opioids.	
  



Transition Pain Service at TGH:  
Katz J et al: J of Pain Research 2015 



•  Factors	
  idenKfied:	
  
•  PreoperaKve	
  Pain	
  at	
  
site	
  

•  PreoperaKve	
  pain	
  at	
  
other	
  locaKons	
  

•  Acute	
  PostoperaKve	
  
Pain	
  

•  Other	
  stress	
  factors	
  

Eur J Pain 2012 



Regional	
  Anesthesia	
  &	
  Analgesia	
  for	
  
Postopera8ve	
  Pain	
  Management	
  



Thrombo-embolic Recommendations by  
American College of Chest Physicians and AAOS 

Ultrasound 





Periopera8ve	
  Compara8ve	
  Effec8veness	
  of	
  
Anesthe8c	
  Technique	
  in	
  Orthopedic	
  Pa8ents	
  

Stavros	
  G.	
  Memtsoudis,	
  M.D.	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Anesthesiology	
  2013	
  

•  400	
  hospitals	
  and	
  N=528,495	
  paKents	
  from	
  
2006-­‐2010	
  

•  Data	
  was	
  examined	
  (retrospect)	
  for	
  382,236	
  

•  Results:	
  
– 11%: 	
  	
  Neuroaxial	
  alone	
  
– 14.2%:	
  	
  Combined	
  Neuroaxial	
  +	
  GA	
  

– 74.8%:	
  	
  GA	
  alone	
  



Anesthesia	
  Type	
  and	
  Outcome	
  



•  N=	
  795,135	
  THA	
  &TKA	
  (2006	
  –	
  2012);	
  500	
  hospitals.	
  
•  Incidence	
  of	
  major	
  complicaKons	
  was	
  highest	
  in	
  the	
  oldest	
  paKent	
  

group	
  with	
  cardiopulmonary	
  disease	
  (26.1%)	
  and	
  the	
  lowest	
  in	
  the	
  
youngest	
  group	
  without	
  cardiopulmonary	
  disease	
  (4.5%).	
  

•  Neuraxial	
  anesthesia	
  was	
  associated	
  with	
  decreased	
  odds	
  for	
  
major	
  complicaKons,	
  need	
  for	
  intensive	
  care	
  services,	
  and	
  
prolonged	
  length	
  of	
  stay	
  compared	
  with	
  GA.	
  

•  For	
  paKents	
  without	
  major	
  cardiopulmonary	
  co-­‐morbidiKes,	
  the	
  
posiKve	
  impact	
  of	
  neuraxial	
  anesthesia	
  increased	
  with	
  increasing	
  
age.	
  

RAMP 2014 



•  N=	
  14,052	
  TKA	
  (2005-­‐2010)	
  

JBJS 2013 



•  N=12,929	
  paKents	
  with	
  THA	
  (2007-­‐2011)	
  

JBJS 2015 



Neuraxial	
  Anesthesia	
  Decreases	
  Post-­‐operaKve	
  
Systemic	
  InfecKon	
  Risk	
  Compared	
  to	
  General	
  

Anesthesia	
  in	
  Knee	
  Arthroplasty	
  

•  N=16,555	
  examined	
  
– 9,167: 	
  GA	
  
– 7,388:	
  	
  Neuroaxial	
  

•  Outcomes:	
  InfecKon	
  and	
  other	
  morbidity	
  

•  Results:	
  In	
  favor	
  of	
  Neuroaxial	
  included	
  
– Composite	
  infecKon	
  rate	
  ↓↓	
  

– Pneumonia	
  ↓↓	
  

•  No	
  difference	
  in	
  mortality	
  (30	
  day)	
  

Liu J 2013 A&A 



•  RetrospecKve	
  data	
  from	
  1998-­‐2008	
  
•  Primary	
  outcome:	
  Diagnosis	
  of	
  SSI	
  occurring	
  
early	
  (<	
  30	
  days	
  of	
  surgery)	
  or	
  late	
  (>30	
  days).	
  

•  Results:	
  202	
  paKents	
  idenKfied.	
  
•  No	
  difference	
  if	
  paKent	
  had	
  Regional	
  or	
  General	
  
anesthesia	
  in	
  terms	
  of	
  SSI	
  

A&A 2015 



•  Same	
  data	
  base	
  of	
  400	
  hospitals.	
  

•  Analysis	
  of	
  more	
  >	
  190,000	
  paKents	
  undergoing	
  TKA	
  reveals	
  an	
  
overall	
  in-­‐paKent	
  fall	
  rate	
  of	
  1.6%	
  

•  The	
  incidence	
  of	
  falls	
  was	
  higher	
  among	
  paKents	
  undergoing	
  their	
  
surgery	
  under	
  general	
  versus	
  neuraxial	
  or	
  neuraxial/general	
  
anesthesia.	
  (1.6%	
  vs.	
  1.3%	
  vs.	
  1.5%;	
  P	
  =	
  0.0018).	
  	
  

•  The	
  propor?on	
  of	
  pa?ents	
  suffering	
  an	
  IF	
  who	
  received	
  a	
  PNB	
  or	
  
not	
  was	
  not	
  significantly	
  different	
  (1.58	
  vs.	
  1.62%;	
  P	
  =	
  0.6933).	
  

•  In	
  addi?on,	
  pa?ents	
  suffering	
  a	
  fall	
  had	
  a	
  higher	
  co-­‐morbidity	
  
burden	
  (mean	
  Deyo	
  index,	
  0.77	
  [SD	
  =	
  1.03]	
  vs.	
  0.66	
  [SD	
  =	
  0.97];	
  P	
  <	
  
0.001),	
  which	
  was	
  also	
  evident	
  by	
  the	
  higher	
  prevalence	
  of	
  
individual	
  co-­‐morbidiKes	
  

Anesthesiology 2014 



Regional	
  Anesthesia	
  and	
  PPP:	
  Meta-­‐
Analysis	
  Data	
  

•  23	
  RCT	
  included	
  in	
  the	
  analysis.	
  
•  The	
  type	
  of	
  regional	
  anesthesia	
  &	
  analgesia	
  provided	
  with	
  
surgical	
  type	
  was	
  divided.	
  

•  Thoracotomy:	
  Data	
  of	
  250	
  parKcipants	
  in	
  3	
  studies	
  strongly	
  
favored	
  epidural	
  anesthesia	
  for	
  with	
  an	
  OR	
  of	
  0.34	
  (95%	
  CI	
  
0.19–0.60)	
  P<0.0002	
  	
  

•  Breast	
  Surgery:	
  Favored	
  paravertebral	
  blocks	
  for	
  breast	
  
cancer	
  surgery	
  with	
  an	
  OR	
  of	
  0.37	
  (95%	
  CI	
  0.14–0.94)	
  
(P<0.04)	
  

Andrea MH et al: BJA 2013 



Thoracotomy	
  and	
  Breast	
  Surgery	
  and	
  
Regional	
  Anesthesia	
  

Andrea MH et al: BJA 2013 



Approach	
  to	
  paKents	
  already	
  on	
  high	
  
dose	
  of	
  opiates	
  preoperaKvely	
  ?	
  



PreoperaKve	
  ConsultaKon	
  to	
  determine…..	
  

•  Should the patient stop taking his sustained release 
oxycodone before surgery?  

•  If  the patient stops the opioids will he have 
excruciating pain before surgery ? If  so does it 
matter? Withdrawal symptoms?? 

•  Should we do a preop urine test to confirm?	
  	
  



Do	
  a	
  Preop	
  urine	
  test?	
  

•  Is	
  this	
  paKent	
  actually	
  taking	
  this	
  large	
  dose	
  of	
  opioids?	
  
–  QualitaKve	
  and	
  quanKtaKve	
  measurement	
  of	
  the	
  opioid	
  will	
  be	
  
ideal.	
  	
  

–  If	
  the	
  qualitaKve	
  tesKng	
  is	
  negaKve,	
  this	
  paKent	
  in	
  NOT	
  opioid	
  
tolerant.	
  

•  Evidence:	
  
–  Study	
  demonstrate	
  that	
  in	
  chronic	
  opioid	
  users⇒	
  about	
  5%	
  of	
  
paKents	
  had	
  urine	
  toxicology	
  negaKve	
  for	
  the	
  prescribed	
  drug	
  
	
  Barth	
  KS	
  et	
  al:	
  J	
  Addict	
  med	
  2010;	
  4:	
  167	
  

•  Is	
  there	
  a	
  possibility	
  of	
  illicit	
  drugs	
  in	
  this	
  paKent?	
  
–  20%	
  of	
  chronic	
  pain	
  paKents	
  on	
  opioids	
  will	
  be	
  +ve	
  for	
  illicit	
  
drugs:	
   	
  	
  

	
  Compton	
  P:	
  Pain	
  management	
  2007	
  



NGF 

Ketamine, Dextromethorphan, Memantidine 
Clonidine, Dexmedetomidine, Gabapentin, 
Pregabalin, COX-1 & 2 inhibitors, Acetaminophen 

PAIN 

Ketamine, Dextromethorphan, Magnesium, Celebrax, Clonidine, 
Dexmedetomidine, Gabapentin, Pregabalin, Neostigmine, Local 
anesthetics, COX-1 and COX-2 inhibitors, Tapentadol 

Clonidine, Steroids, 
Neostigmine, local anesthetics 

Clonidine 

Steroid, Local 
Anesthetics, 
COX-1 &2 
inhibitors 

  Tissue 



Intraopera8ve	
  Goals	
  

•  Maintain	
  baseline	
  opioids	
  
•  IV	
  ketamine	
  infusion	
  

•  Local	
  anestheKc	
  infiltraKon	
  by	
  surgeon.	
  	
  

•  Convert	
  from	
  oral	
  to	
  intravenous	
  morphine/day	
  
– Divide	
  to	
  give	
  50%	
  of	
  daily	
  morphine	
  intake	
  
– Divide	
  by	
  24	
  to	
  give	
  hourly	
  dose	
  	
  
– Appropriate	
  background	
  infusion	
  needs	
  to	
  be	
  
formulated	
  



Opioid	
  Tolerance:	
  Management	
  	
  

•  If	
  opioid	
  tolerance	
  occurred	
  due	
  to	
  acKvity	
  at	
  the	
  
opioid	
  receptor,	
  the	
  management	
  of	
  these	
  
paKents	
  must	
  include	
  opioid-­‐independent	
  
analgesics.	
  

•  The	
  2	
  drugs	
  that	
  fit	
  this	
  category	
  are:	
  
– Ketamine	
  (NMDA)	
  
– Dexmedetomidine	
  (alpha	
  2)	
  



NMDA	
  Antagonists	
  for	
  Pain	
  
Management	
  Administered	
  during	
  

Periopera8ve	
  Period	
  

•  Ketamine	
  	
  
•  Dextromethorphan:	
  Not	
  sufficient	
  evidence	
  

•  Magnesium	
  
•  Amantadine	
  /	
  MemanKne	
  
•  Methadone	
  



IntraoperaKve	
  Ketamine	
  reduces	
  PerioperaKve	
  Opioid	
  
ConsumpKon	
  in	
  Opioid-­‐Dependent	
  PaKents	
  

•  All	
  paKents	
  were	
  Opioid	
  Dependent:	
  Opioid	
  use	
  for	
  
at	
  least	
  6	
  weeks	
  before	
  spine	
  surgery	
  (paKents	
  just	
  on	
  
ultram	
  were	
  excluded)	
  

•  RCT	
  of	
  n=101	
  into	
  two	
  groups	
  
– Ketamine	
  group:	
  0.5	
  mg/kg	
  bolus	
  at	
  inducKon	
  +	
  0.1	
  
mg/kg/hr	
  infusion	
  Kll	
  skin	
  closure	
  

– Placebo:	
  Bolus	
  +	
  infusion	
  of	
  saline	
  

Loftus R et al: Anesthesiology 2010; Sept; 639 



Ketamine	
  in	
  Opioid	
  Dependent	
  PaKents:	
  Results	
  

Ketamine Placebo P Value % 

PACU Morphine (mg) 18 ± 14 22 ± 20 0.21 ↓ 18.0 

PACU VAS 4.1 ± 3.1 5.6 ± 3.0 0.03 ↓ 26.7 

24 h Morphine (mg) 142  ±  82 202 ±  176 0.03 ↓ 30 

48 h Morphine (mg) 203 ± 109 323 ± 347 0.04 ↓ 37 

48 VAS 5.4 ± 2.1 5.3 ± 2.2 0.83 ↑ 1.0 

6 week Morphine (mg/hr) 
equivalents IV/hr 

0.8 ± 1.1 2.8 ± 6.9 0.04 ↓ 71 

6 week VAS 3.1 ± 2.4 4.2 ± 2.4 0.02 ↓ 26.2 

Hospital Discharge (min) 4,364 4571 0.73 ↓ 3.45 hour 



Ketamine	
  in	
  Opioid	
  Dependent	
  PaKents	
  
Undergoing	
  Spine	
  Surgery	
  

•  Ketamine	
  ↓	
  52%	
  48	
  hour	
  morphine	
  consumpKon	
  in	
  
paKents	
  taking	
  >	
  0.5	
  mg/hr	
  IV	
  dose	
  preop	
  

•  However	
  NO	
  effect	
  was	
  observed	
  when	
  the	
  	
  Preop	
  
morphine	
  was	
  <	
  0.5	
  mg/hr	
  IV	
  dosing	
  

•  Conclusion:	
  IntraoperaKve	
  ketamine,	
  parKcularly	
  
for	
  paKents	
  taking	
  >	
  40	
  mg	
  oral	
  morphine	
  preop	
  
will	
  lead	
  reduced	
  postop	
  Acute	
  and	
  Chronic	
  
postoperaKve	
  opioid	
  consumpKon	
  

Loftus R et al: Anesthesiology 2010; Sept: 639 



Opioid	
  tolerance	
  &	
  PostoperaKve	
  
requirements	
  for	
  TKA	
  

!  40	
  paKents	
  with	
  single	
  surgeon,	
  non-­‐RCT	
  
! Mean	
  dose	
  of	
  opioid	
  tolerant	
  paKent	
  1	
  week	
  
before	
  surgery	
  was	
  330	
  mg/day	
  of	
  morphine	
  

!  Opioid	
  requirement	
  was	
  180-­‐200%	
  higher	
  than	
  
the	
  baseline	
  used	
  for	
  the	
  opioid	
  tolerant	
  paKents	
  

Patanwala AE et al: Pharmacotherapy 2008; 28: 1453 

Morphine	
  use	
  (mg)	
   Opioid	
  Navie	
  (n=20	
   Opioid	
  Tolerant	
  (n=9)	
  

Intraop	
   30	
   56.0	
  *	
  

PACU	
   8.2	
   56.0	
  *	
  

24	
  hours	
   20.5	
   108	
  *	
  

48	
  hours	
   25.0	
   152.3	
  *	
  



PostoperaKve	
  Pain	
  Management	
  in	
  paKents	
  
with	
  prior	
  opioid	
  use	
  

•  Of	
  3058	
  paKents,	
  202	
  paKents	
  were	
  on	
  opioids	
  
prior	
  to	
  surgery	
  (6.6%)	
  

•  Mean	
  preoperaKve	
  morphine	
  equivalents	
  was	
  IV	
  
12.7	
  mg/day	
  (40	
  mg	
  PO)	
  

•  PostoperaKve	
  morphine	
  consumpKon	
  in	
  case	
  
control	
  paKents	
  
– Opioid	
  naïve:	
   	
   	
  47	
  mg	
  
– Preop	
  Opioid	
  users:	
   	
  136	
  mg	
  

•  2.89	
  ≈	
  3	
  8mes	
  more	
  

	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Rapp	
  SE	
  et	
  al:	
  Pain	
  1995;61:195-­‐201	
  	
  



Obama	
  State	
  of	
  the	
  Union-­‐2013	
  

!  We'll bring down costs by changing the way 
our government pays for Medicare, because 
our medical bills shouldn't be based on the 
number of  tests ordered or days spent in the 
hospital.  

!  They should be based on the quality of  
care that our seniors receive. 



H-­‐CAHPS	
  Domains	
  
QuesKons	
  are	
  grouped	
  under	
  8	
  “domains”	
  of	
  

care	
  

•  CommunicaKon	
  with	
  Nurses	
  

•  CommunicaKons	
  with	
  Doctors	
  
•  Staff	
  Responsiveness	
  
•  Pain	
  Management	
  
•  CommunicaKons	
  about	
  Medicines	
  

•  Discharge	
  InformaKon	
  
•  Hospital	
  Environment	
  

•  Care	
  TransiKons	
  

Plus	
  a	
  global	
  raKng	
  of	
  the	
  hospital	
  	
  



Hospital	
  Care	
  Quality	
  InformaKon	
  from	
  the	
  
Consumer	
  PerspecKve	
  (HCAHPS)	
  

•  The	
  intent	
  of	
  the	
  HCAHPS	
  is	
  to	
  
provide	
  a	
  standard	
  survey	
  for	
  
measuring	
  paKent’s	
  perspecKve	
  
on	
  hospital	
  care	
  

•  CMS	
  payment	
  to	
  hospital	
  is	
  going	
  
to	
  be	
  based	
  on	
  the	
  percenKle	
  of	
  
the	
  summed	
  score	
  

•  Pain	
  Management	
  for	
  2015:	
  
–  Rush	
  University:	
  73%	
  
–  Average	
  for	
  the	
  state:	
  72%	
  
–  NaKonal	
  average:	
  71%	
  

http://www.hospitalcompare.hhs.gov/ 



PaKents	
  who	
  reported	
  that	
  their	
  
pain	
  was	
  “Always”	
  well	
  controlled	
  

65%	
  
66%	
  
67%	
  
68%	
  
69%	
  
70%	
  
71%	
  
72%	
  
73%	
  
74%	
  

Rush	
  University	
  
Medical	
  Center	
  

(73.0%)	
  

Average	
  for	
  all	
  
ReporKng	
  

Hospitals	
  in	
  Illinois	
  
(72.0%)	
  

Average	
  for	
  all	
  
ReporKng	
  

Hospitals	
  in	
  the	
  
United	
  States	
  

(71.0%)	
  

Northwestern	
  
hospital	
  (69%)	
  

100%	
  



Where	
  will	
  Acute	
  Pain	
  Management	
  be	
  
in	
  3-­‐5	
  years	
  ?	
  

•  Precision	
  Medicine	
  
with	
  greater	
  
understanding	
  of	
  
geneKcs	
  Greater Understanding 



GeneKcs	
  and	
  Pain	
  Management	
  
•  To	
  opKmize	
  postoperaKve	
  pain	
  control,	
  improvement	
  in	
  
knowledge	
  about	
  the	
  large	
  inter-­‐individual	
  variability	
  in	
  
the	
  pain	
  response	
  to	
  similar	
  noxious	
  surgical	
  sKmuli	
  
from	
  both	
  a	
  neurophysiological	
  and	
  a	
  geneKc	
  viewpoint,	
  
without	
  excluding	
  the	
  inter-­‐individual	
  
neuropsychological	
  differences	
  would	
  be	
  benefit.	
  

•  GeneKc	
  test	
  may	
  become	
  useful	
  as	
  bedside	
  screening	
  in	
  
order	
  to	
  predict	
  the	
  development	
  of	
  chronic	
  pain	
  and	
  in	
  
order	
  to	
  individualize	
  postoperaKve	
  pain	
  therapy.	
  	
  



Opioids	
  and	
  GeneKcs	
  

•  The	
  human	
  µ-­‐opioid	
  receptor	
  (MOR),	
  coded	
  by	
  the	
  
OPRM1	
  gene,	
  is	
  a	
  primary	
  candidate	
  for	
  the	
  
pharmacogeneKc	
  variability	
  of	
  the	
  clinical	
  effects	
  
of	
  opioid	
  analgesics	
  because	
  it	
  is	
  the	
  major	
  site	
  of	
  
acKon	
  for	
  the	
  most	
  common	
  opioids	
  currently	
  
used.	
  	
  

•  OPRM1	
  is	
  the	
  primary	
  site	
  of	
  acKon	
  for	
  the	
  most	
  
commonly	
  used	
  opioids,	
  including	
  morphine,	
  
heroin,	
  fentanyl,	
  and	
  methadone.	
  	
  



MOR	
  Gene	
  (OPRM1)	
  
•  OPRM1	
  is	
  also	
  the	
  primary	
  receptor	
  for	
  endogenous	
  
opioid	
  pepKdes,	
  beta-­‐endorphins	
  and	
  enkephalins	
  act	
  to	
  
produce	
  analgesia.	
  	
  

•  Over	
  700	
  SNPs	
  have	
  been	
  idenKfied	
  in	
  the	
  OPRM1	
  gene.	
  

•  OPRM1	
  is	
  highly	
  polymorphic;	
  one	
  of	
  the	
  most	
  frequent	
  
polymorphisms,	
  the	
  SNP	
  A118G	
  in	
  exon	
  1,	
  causes	
  a	
  
change	
  in	
  the	
  corresponding	
  protein,	
  which	
  seems	
  to	
  be	
  
associated	
  with	
  reduced	
  potency	
  of	
  one	
  of	
  its	
  morphine	
  
metabolites,	
  morphine-­‐6-­‐glucuronide	
  (M6G).	
  



A	
  Gene8c	
  Associa8on	
  Study	
  of	
  the	
  Func8onal	
  A118G	
  
Polymorphism	
  of	
  the	
  Human	
  -­‐Opioid	
  Receptor	
  Gene	
  in	
  

Pa8ents	
  with	
  Acute	
  Pain	
  

•  The	
  A118G	
  polymorphism	
  at	
  OPRM1	
  affects	
  an	
  individual’s	
  
response	
  to	
  analgesics.	
  Individuals	
  who	
  are	
  carriers	
  of	
  an	
  
A118G	
  polymorphism	
  (either	
  GG	
  or	
  GA)	
  experience	
  half	
  
the	
  potency	
  or	
  less	
  from	
  the	
  ac?ve	
  metabolite	
  of	
  morphine,	
  
morphine-­‐6-­‐glucuronide,	
  compared	
  with	
  wild	
  type	
  (AA)	
  
carriers.	
  

•  The	
  A118G	
  polymorphism	
  may	
  also	
  be	
  associated	
  with	
  
substance	
  dependence	
  and	
  suscepKbility	
  to	
  other	
  disorders	
  
such	
  as	
  schizophrenia.	
  



AssociaKon	
  between	
  SNP	
  of	
  OPRM1	
  
gene	
  and	
  SensiKvity	
  

•  The	
  following	
  have	
  SNP	
  have	
  been	
  associated	
  
with	
  Pain	
  SensiKvity:	
  
–  IVS1-­‐C2994T	
  and	
  IVS2+G31A	
  	
  
– A118G	
  	
  

•  The	
  following	
  SNP	
  have	
  been	
  associated	
  with	
  
Opioid	
  sensiKvity:	
  
– A118G	
  
–  IVS2+C691G	
  and	
  IVS3+A8449G	
  

Kasai S et al: Fut Med 2011 



A118	
  and	
  opioid	
  consumpKon	
  aRer	
  surgery	
  

•  Studies	
  of	
  paKents	
  who	
  are	
  G118	
  homozygous	
  (GG)	
  and	
  
undergoing	
  TKA	
  (120	
  paKents)	
  or	
  abdominal	
  
hysterectomy	
  (80	
  females)	
  reported	
  significantly	
  higher	
  
morphine	
  consumpKon	
  than	
  by	
  paKents	
  with	
  the	
  A118	
  
homozygous	
  (AA)	
  genotype	
  for	
  each	
  study:	
  
–  40.4	
  mg	
  [GG]	
  vs	
  25.3	
  mg	
  [AA]	
  consumed	
  in	
  the	
  first	
  48	
  h	
  [P	
  <.
05]	
  	
  

–  33	
  mg	
  [GG]	
  vs	
  27	
  mg	
  [AA]	
  in	
  the	
  first	
  24	
  hours	
  [P	
  ¼	
  .02])	
  

•  Conclusion:	
  PaKents	
  with	
  homozygous	
  A118G	
  
OPRM1	
  genotype	
  may	
  experience	
  less	
  pain	
  and	
  
have	
  a	
  decreased	
  analgesic	
  and	
  side	
  effect	
  
response	
  to	
  morphine	
  	
  



Methods	
  

•  With	
  IRB	
  approval,	
  14	
  paKents	
  with	
  a	
  history	
  of	
  
osteoarthriKs	
  scheduled	
  for	
  primary	
  TKA	
  had	
  whole	
  
blood	
  samples	
  obtained	
  presurgery	
  and	
  at	
  48	
  hours	
  
postsurgery.	
  	
  

•  RNA	
  expression	
  (approximately	
  47,000	
  transcripts)	
  was	
  
assayed	
  using	
  the	
  Affymetrix	
  HG-­‐U133	
  plus	
  2.0	
  
microarray,	
  with	
  RNA	
  normalizaKon.	
  	
  

•  The	
  primary	
  source	
  of	
  the	
  RNA	
  will	
  be	
  from	
  leukocytes.	
  	
  



Biochemical	
  Pathways	
  
•  The	
  most	
  significant	
  (P=0.00002)	
  biochemical	
  
pathway	
  was	
  TREM1	
  (triggering	
  receptor	
  
expressed	
  on	
  myeloid	
  cells	
  1).	
  

•  TREM1,	
  involves	
  a	
  cell	
  surface	
  receptor	
  exclusive	
  
to	
  neutrophils	
  that	
  when	
  acKvated	
  upregulates	
  
expression	
  of	
  genes	
  that	
  contribute	
  to	
  the	
  
inflammatory	
  response	
  (e.g.	
  chemokines,	
  
cytokines).	
  	
  



TREM1 signaling 



•  32	
  recommendaKons.	
  



Conclusion	
  
•  Clinical	
  studies	
  for	
  mulKmodal	
  analgesia	
  should	
  
have	
  at	
  least	
  more	
  than	
  two	
  groups	
  in	
  the	
  study	
  
group	
  

•  Outcomes	
  assessed	
  should	
  include	
  reducKon	
  in	
  
opioid	
  related	
  side	
  effects	
  

•  Improved	
  outcomes	
  of	
  funcKonality	
  need	
  to	
  be	
  
assessed	
  in	
  the	
  early	
  and	
  late	
  Kme	
  periods	
  

•  With	
  the	
  changing	
  health	
  care	
  paradigm,	
  taking	
  
part	
  in	
  the	
  improvement	
  of	
  quality	
  of	
  care	
  
provided	
  will	
  be	
  goal	
  standard	
  



Please	
  Complete	
  your	
  Evalua8ons	
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2015 Highlights Include: 

•  New anticoagulation guidelines specific 
for interventional pain procedures.  

•  How are nanotechnology, stem cells, and 
gene therapy influencing pain medicine? 

•  Lectures and workshops on Platelet Rich 
Plasma (PRP) injections for sports 
injuries. 

•  Cadaver and live model ultrasound and 
fluoroscopy-guided workshops on 
interventional techniques in cancer and 
non-cancer pain. 

•  New ePoster system and moderated 
ePoster track. 

•  Expert faculty eager to share their 
practical experience. 

Early Bird Registration thru: 
September 16, 2015 

www.asra.com 


