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FEATURE ARTICLE

What do we mean when we talk 
about pain? Traditionally pain is 
defi ned as an unpleasant  sensory 

and emotional experience associated with 
actual or potential tissue damage.1 Pain can 
result when intense or noxious stimuli activate 
peripheral nociceptors. It serves as a warn-
ing against impending tissue damage and 
acts refl ectively to protect against or minimize 
that damage.  

We have known since the time of Descartes 
about the existence of an ascending sensory 

pain pathway that sends “distress” signals from 
the source of tissue damage to the brain. We 
also know of the Gate Control theory described 
by Melzack and Wall in 1965, in which stimula-
tion of the skin evokes responses that transmit 
signal injury to transmission cells (the “gate”) in 
the dorsal horn of the spinal cord that continues  
to the brain, triggering response signals that 
modulate the activity of inhibitory cells (which 
close the “gate”), thereby decreasing the inten-
sity of pain.2 But how do we explain pain in 
the absence of tissue damage, pain that is not 

Central pain states: 
a shift in thinking 
about chronic pain
Emerging data show that for some patients with chronic pain, 
the problem is not in the periphery.
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triggered in the periphery, that often appears 
long after the noxious stimulus has stopped 
exerting its unpleasant effect? 

Types of chronic pain
An estimated 116 million American adults suf-
fer from chronic pain, defi ned as pain that lasts 
more than 3 months after onset and well into 
the phase of healing.1,3 According to a 2006 
report from the Centers for Disease Control 
and Prevention with a special focus on pain, 
almost 57% of adults age 65 or older and 
37% of younger adults ages 20–44 reported 
pain that lasted one year or more [Figure 1].4 

Chronic pain exacts a cost of between $560 
billion and $635 billion annually in medical 
treatment and lost productivity.5  There is a 
tremendous need to understand the molecu-
lar and cellular mechanisms of chronic pain in 
an effort to develop new, more effective treat-
ments for these patients. This understanding 
may come as a result of our recent advances 
in visualizing the peripheral and central pro-
cesses involved in pain. The emerging data sug-
gest that for some individuals central factors 
play a key role in the maintenance and estab-
lishment of certain chronic pain conditions. 
That is, for some, the problem is really not in 
the periphery.

Knee and hip pain. When peripheral tis-
sue damage is unavoidable, the infl amed tissues

and those nearby become hypersensitive, a 
protective response to guard the area during 
the period of healing. Conditions like chronic 
low-back pain and knee or hip osteoarthritis
classically have been thought to be due to 
infl ammation or damage to tissues in the back, 
knee, or hip. However, recent studies show that 
these conditions may have complex factors 
entailing both the peripheral and central ner-
vous systems.  

Analysis of data from the National Health 
and Nutrition Examination Survey (NHANES I)
of patients with radiographic evidence of struc-
tural damage to the knee due to osteoarthri-
tis found discordance between the amount 
of damage visible on x-ray and patients’ self-
report of the degree of pain.  In 319 patients 
with radiographic stage 2–4 knee osteoarthri-
tis, only 47% reported knee pain, suggesting 
that something more than the degree of tis-
sue injury was involved in the perception of 
pain.6,7 One explanation of these fi ndings is 
that pain is a complex system incorporating 
structural changes, peripheral and central pain 
mechanisms, and subjective factors, including 
the patient’s history, psychological experience, 
genetics, and culture. 

Diabetic neuropathy and postherpetic 
neuralgia. Chronic neuropathic pain results 
when there is actual damage to the nervous 
system—the peripheral nerve, dorsal root, or 
central nervous system. Peripheral neuropathic 
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     FIGURE 1: Pain duration by age group, 1999-2002 

Respondents in the CDC National Health and Nutrition Examination Survey who reported pain lasting more than 
24 hours in duration in the month prior to interview were asked a follow-up question about the duration of that pain. 
Source: Centers for Disease Control and Prevention, National Center for Health Statistics, Health, United States, 2006. Data from the 
National Health and Nutrition Examination Survey. 
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Table 1
pain occurs after damage or alterations to sen-
sory neurons. Some neuropathic pain disorders, 
such as diabetic neuropathy and postherpetic 
neuralgia, are well-defi ned disorders in which 
symptoms are unrelated to a stimulus and 
pain is related to peripheral as well as cen-
tral processing.8 

Stroke. Central poststroke pain, in which 
pain and hypersensitivity occurs in a body part 
due to injury to the corresponding part of the 
brain affected by the cerebrovascular lesion, is 
also considered a neuropathic pain syndrome. 
The onset of central poststroke pain typically 
occurs more than one month after the stroke, 
and exists with somatosensory abnormali-
ties.9-11 For these types of neuropathies, altered 
function due to loss or damage of neuronal tis-
sue is likely the cause of the pain condition.

Many of the people suffering from these 
central chronic pain conditions fi nd it diffi cult 
to obtain relief, and probably will not ben-
efi t from surgeries or manipulations in the 
periphery. Instead, they may benefi t from a 
targeted approach that addresses the central 
nervous system. 

Recent studies on fi bromyalgia 
and pain
Fibromyalgia (FM) may be considered the proto-
typical central pain disorder, in which the pain 
originates or is maintained in part in the central 
nervous system. Although new diagnostic cri-
teria are being validated for this disorder, FM 
classically has been diagnosed by the detec-
tion of 11 of 18 tender points and the pres-
ence of chronic widespread pain for 3 months 
or longer.12 

FM is a common disorder found to affect 
between 2% and 4% of the US population.13 
It was  one of the fi rst disorders shown to have 
central factors predominant in the pathology, 
and as a result it has been the focus of numer-
ous studies. Irritable bowel syndrome and 
chronic fatigue syndrome, often comorbid with 
FM, are also commonly studied. Until recently, 
these disorders have largely been considered  
“wastebasket” terms to categorize the com-
plaints of patients with unexplained symptoms, 
because there were no objective signs to sup-
port their complaints. However with the advent 
of new imaging techniques to look into the 
brain and the central nervous system, research-
ers are fi nding very real physiological differ-
ences. For example, one study using sensory 
testing with thermal, mechanical, and electrical

stimuli showed a correlation between FM 
patients’ subjective reports of pain and signifi -
cantly altered cold and heat thresholds when 
compared with controls.14 Based on such stud-
ies it appears that patients with FM perceive 
stimuli as noxious at lower levels than healthy, 
pain-free controls.

Recent studies of FM have incorporated the 
use of functional magnetic resonance imaging 
(fMRI) to look at brain activations in response to 
painful stimuli. A study that included patients 
with FM and others with chronic low-back pain 
used fMRI to visualize the participants’ response 
to equal amounts of thumbnail pressure. In the 
FM and groups, 5 areas of neuronal activation 
within the cortex related to pain were detected, 
compared with only one activation in controls.15 
Another study to evaluate the pattern of cere-
bral activation in FM patients found that in 
response to similar thumbnail pressures there 
were 13 regions of greater activation in the FM 
group compared with one region in the healthy 
control group.16 Additionally, mild pressure 
resulted in subjective pain reports and cerebral 
responses in the FM group that were similar 
to responses produced by twice the pressure 
applied in controls. 

Another important area of research in pain 
processing looks at gray matter in the brain 
using voxel-based morphometry.  A study of 
patients with FM found signifi cantly less volume 
of gray matter and an age-associated decrease 
in gray matter that was 3.3 times greater than 
healthy controls.17 

Using MRI to look at gray matter volume in 
patients with chronic musculoskeletal pain, sig-
nifi cant differences in gray matter volume were 
found in osteoarthritis patients prior to hip 
arthroplasty compared with healthy controls. 
Specifi cally, areas of the thalamus, understood 
to play a role in central pain processing, showed 
decreased gray matter volume in the osteoar-
thritis group. Signifi cantly, a comparison of gray 
matter volume 9 months after surgery showed 
that the levels of reduced thalamic gray mat-
ter volume in osteoarthritis patients “reversed” 
to levels similar to the those of the healthy 
control group.18 

Although the mechanism that drives the 
loss or degradation of brain tissue in patients 
with chronic pain remains to be determined, 
one theory is that pain is associated with cer-
tain areas of the brain becoming hyperac-
tive. Imaging studies using fMRI show that 
a constellation of regions typically are acti-
vated in pain processing, including the insula, 
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from central 
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probably 
will not 
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in the 
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cingulate, primary somatosensory and second-
ary somatosensory cortices, amygdala, and 
thalamus [Figure 2].19 These regions have been 
shown to be more active in chronic pain states 
when patients respond to stimuli such as pain-
ful pressure or heat. Indeed, these regions have 
shown overamplifi cation or augmentation of 
neural activity.

Since overstimulation of nerve cells can trig-
ger a toxic release of glutamate into surround-
ing tissues of the brain, this may cause nerve 
cells to die, ultimately reducing the amount of 
gray matter visualized in the brains of patients 
with chronic pain. In addition, some studies of 
FM have shown elevated levels of glutamate, 
an excitatory neurotransmitter that is known to 
cause excitotoxicity.20 

Another signifi cant consequence of long-
term pain appears to be alterations in the 
normal connectivity of the brain, including 
the “default mode network” (DMN) which 
is noted to be important during the resting 
state. Recent studies of chronic pain suggest 
alterations in key DMN regions that may be 
related to the chronic pain state and exist-
ing comorbidities.21

The role of stress and depression 
in pain
The association among physical and psycho-
social stressors, depression, and chronic pain 

syndromes has been the subject of numer-
ous studies. 

Posttraumatic stress disorder (PTSD) has 
been closely correlated with chronic pain. An 
example of one such stressor may be deploy-
ment to a military confl ict. Soldiers and military 
personnel throughout history have reported 
a cluster of symptoms such as pain, fatigue, 
and cognitive impairment that are very similar 
to FM.  From US military confl icts, these syn-
dromes include Gulf War illness, the condition 
known as “shell shock” in World War I, and 
“soldier’s heart” during the Civil War. 

A review of the literature addressing the 
association between chronic pain and PTSD by 
the Department of Veterans Affairs found such 
a high degree of correlation that the authors 
suggested clinicians who conduct diagnos-
tic assessments for one disorder should also 
assess for the other.22 In a study that evaluated 
patients for FM, chronic fatigue, and psychiatric 
symptoms, patients with FM who had both ten-
der points and diffuse pain were signifi cantly 
more likely to have an increased prevalence of 
lifetime PTSD.23  

The relationship between depression and 
chronic pain has been well documented. 
Kaiser Permanente surveyed patients seen 
in primary care and found that a signifi cantly 
higher proportion of patients with major 
depressive disorder (MDD) reported chronic 
pain than did patients without MDD (66% vs 

    FIGURE 2: Neuroanatomy of pain processing. Main brain regions that activate during a painful ex-
   perience are highlighted as bilaterally active but with more dominant activation on the contralat-
   eral hemisphere (red) 

Source: Tracey I. Imaging pain. Br J Anaesthes. 2008;101:32-39, by permission of Oxford University Press.  
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43%, respectively).24 These conditions share 
common physiologic features and a high 
degree of comorbidity.

A study of patients with FM and depressive 
symptoms or MDD looked at neural responses 
to painful pressure and found no association 
between the extent of depressive symptoms 
or MDD and neural activation in the primary 
and secondary cortices, areas associated with 
the sensation of pain. However, activation 
was seen in the amygdala and contralateral 
anterior insula, areas associated with affective 
pain processing.25 

These fi ndings were supported in a more 
recent study in which patients who met the 
criteria for FM were given a series of question-
naires to assess depressive symptoms, anxiety, 
and catastrophizing, and were tested for pain-
ful pressure responses using  fMRI. The results 
established a correlation between this cluster of 
affective symptoms, but there was no correla-
tion with clinical pain symptoms or responses 
to painful pressure.26 Rather than suggesting 
that there is no alignment between the mental 
and physical aspects of pain, results from both 
of these studies suggest that 2 independent 
pain networks exist to process the sensory and 
affective dimensions of pain, and that these 
pathways may operate simultaneously.  

Pain in the clinical setting
The evidence is strong that many patients expe-
rience chronic pain that is not site-specifi c and 
arises not merely from the periphery but from 
intricate neural systems. With a new apprecia-
tion for the complexity of pain processing, the 
clinician is compelled to probe beyond, “Where 
does it hurt?” [Table].

When patients complain of widespread or 
chronic pain, the clinician is well advised to take 
the time to examine further by inquiring about 
depression, anxiety, fatigue, sleep disturbances, 
and cognitive diffi culties in order to understand 
what is driving the patient’s symptoms.13 The 
results may be revealing. In a study of primary 
care patients, participants who complained 
of muscle pain, headache, and stomach pain 
were found to be 2.5 to 10 times more likely to 
screen positively for panic disorder, generalized 
anxiety, or MDD.27 

An article in a following issue will discuss
practical tools that can be used to assess 
comorbidities such as anxiety and depression, 
and interventions that might be helpful for cen-
tral pain and neurorehabilitation. An approach 

that acknowledges the patient’s account of 
pain, recognizes the cluster of symptoms and 
conditions that can accompany pain, and uti-
lizes a multidisciplinary approach for diagnosis 
and treatment will have the best chance of 
yielding positive outcomes.

Acknowledgement—The author wishes to 
thank Kristen Georgi for her assistance in the 
research and writing of this article. 

REFERENCES
  1.  International Association for the Study of Pain. IASP 

taxonomy: pain terms. Pain. Available at: http://www
.iasp-pain.org/AM/Template.cfm?Section=Pain_Defi ...
isplay.cfm&ContentID=1728#Pain.

  2.  Melzack R, Wall PD. Pain mechanisms. A new theory. 
Science. 1965;150:971-979. 

  3.  Carr DB. How prevalent is chronic pain? Pain Clinical
Updates. 2003;11:1-4. Available at: http://www.
iasp-pain.org/AM/AMTemplate.cfm?Section=Home&
CONTENTID=7594&TEMPLATE=/CM/ContentDisplay.
cfm&SECTION=Home.

  4.  Washington, DC: US Department of Health and Human 
Services, Centers for Disease Control and Prevention; 
2006. Bernstein AB, Makuc DM, Bilheimer LT. Health, 
United States, 2006. Available at: http: //www.cdc.gov
/nchs/data/hus/hus06.pdf. 

  5.  Institute of Medicine. Relieving pain in America: a 
blueprint for transforming prevention, care, education, 
and research. Washington, DC: National Academies 
Press; 2011.

  6.  Hannan MT, Felson DT, Pincus T. Analysis of the dis-
cordance between radiographic changes and knee 
pain in osteoarthritis of the knee. J Rheumatol. 
2000;27:1513-1517.

  7.  Creamer P, Hochberg MC. Why does osteoarthri-
tis of the knee hurt—sometimes? Br J Rheumatol. 
1997;36:726-728.

  8.  Woolf CJ, Mannion RJ. Neuropathic pain: aetiology, 
symptoms, mechanisms, and management. Lancet. 
1999;353:1959-1964.

In a 1990 letter to the British Journal of 
Medicine, researcher David Bowsher, MD, 
stated that the clinical diagnosis of central 
pain is relatively simple:

• Patients often describe pain as burning or 
scalding, less often as shooting or stab-
bing, and sometimes both

• Burning pain is felt even in response to 
cold stimuli

• A painful sensation is felt in response to 
light pressure, but not deep pressure.

Source: Bowsher D. BMJ. 1990;300:1652.

TABLE
Clinical diagnosis 
of central pain

When 
patients 
complain 
of chronic 
widespread 
pain, take 
the time to 
inquire about 
depression, 
anxiety, 
fatigue, sleep 
disturbances, 
and cognitive 
diffi culties.

37_09.11Central Pain Article.indd   41 8/22/11   7:51 PM



S42  |  SEPTEMBER 2011 • VOL 60, NO 9, SUPPL 2 • SUPPLEMENT TO THE JOURNAL OF FAMILY PRACTICE CHRONICPAINPERSPECTIVES.COM

  9.  Andersen G, Vestergaard K, Ingeman-Nielsen M, 
et al. Incidence of central post-stroke pain. Pain.  
1995;61:187-193.

10.  Bowsher D. Central pain: clinical and physiological 
characteristics. J Neurol Neurosurg Psychiatry. 1996;
61:62-69.

11.  Klit H, Finnerup NB, Jensen TS. Central post-stroke 
pain: clinical characteristics, pathophysiology, and 
management. Lancet. 2009;8:857-868.

12.  Wolfe F, Smythe HA, Yunus MB, et al. The American 
College of Rheumatology 1990 criteria for the classifi -
cation of fi bromyalgia: report of the multicenter crite-
ria committee. Arthritis Rheum. 1990;33:160-172.

13.  Wolfe F, Ross K, Anderson J, et al. Aspects of fi bromyalgia 
in the general population: sex, pain threshold, and fi bro-
myalgia symptoms. J Rheumatol. 1995;22:151-156. 

14.  Desmeules JA, Cedraschi C, Rapiti E, et al. 
Neurolopshysiologic evidence for a central sensitiza-
tion in patients with fi bromyalgia. Arthritis Rheum. 
2003;48:1420-1429. 

15.  Giesecke T, Gracely RH, Grant MAB, et al. Evidence of 
augmented central pain processing in idiopathic chronic 
low back pain. Arthritis Rheum. 2004;50:613-623.

16.  Gracely RH, Petzke F, Wolf JM, et al. Functional mag-
netic resonance imaging evidence of augmented 
pain processing in fi bromyalgia. Arthritis Rheum. 
2002;46:1333-1343.

17.  Kuchinad A, Schweinhardt P, Seminowicz DA, et al. 
Accelerated brain gray matter loss in fi bromyalgia 
patients: premature aging of the brain? J Neurosci. 
2007;27:4004-4007. 

18.  Gwilym SE, Fillipini N, Douaud G, et al. Thalamic 
atrophy associated with painful osteoarthritis of the 

hip is reversible after arthroplasty. Arthritis Rheum. 
2010;62:2930-2940.

19.  Tracey I. Imaging pain. Br J Anaesth. 2008;101:32-39.

20.  Harris RE, Sundgren PC, Craig AD, et al. Elevated insu-
lar glutamate in fi bromyalgia is associated with experi-
mental pain. Arthritis Rheum. 2009;60:3146-3152. 

21.  Baliki MN, Geha PY, Apkarian AV, et al. Beyond feel-
ing: chronic pain hurts the brain, disrupting the 
default-mode network dynamics. J Neurosci. 2008;28:
1398-1403.

22.  Otis JD, Keane TM, Kerns RD. An examination of the 
relationship between chronic pain and posttraumatic 
stress disorder. J Rehabil Res Dev. 2003;40:397-406.

23.  Roy-Byrne P, Smith WR, Goldberg N, et al. Post-
traumatic stress disorder among patients with chronic 
pain and chronic fatigue. Psychol Med. 2004;34:
363-368.  

24.  Arnow BA, Hunkeler EM, Blasey CM, et al. Comorbid 
depression, chronic pain, and disability in primary care.
Psychosom Med. 2006;68:262-268.  

25.  Giesecke T, Gracely RH, Williams DA, et al. The rela-
tionship between depression, clinical pain, and experi-
mental pain in a chronic pain cohort. Arthritis Rheum. 
2005;52:1577-1584.

26.  Jensen KB, Petzke F, Carville S, et al. Anxiety and 
depressive symptoms in fi bromyalgia are related to 
poor perception of health but not to pain sensitiv-
ity or cerebral processing of pain. Arthritis Rheum. 
2010;62:3488-3495.

27.  Means-Christensen AJ, Roy-Byrne PR, Sherbourne 
CD, et al. Relationships among pain, anxiety, and 
depression in primary care. Depress Anxiety. 2008;25:
593-600.

37_09.11Central Pain Article.indd   42 8/22/11   7:51 PM



SUPPLEMENT TO THE JOURNAL OF FAMILY PRACTICE • VOL 60, NO 9, SUPPL 2 • SEPTEMBER 2011  |  S43CHRONICPAINPERSPECTIVES.COM

FEATURE ARTICLE

At last count in 2008, 27 million 
Americans were suffering with 
osteoarthritis (OA), by far the most 

common form of arthritis.1 That number has 
undoubtedly risen and will continue to do so 
as Baby Boomers age. Despite the benefi ts of 
conventional nonpharmacologic measures and 
available pharmacologic agents, many patients 
with OA achieve less than satisfactory pain relief 
and have impaired joint mobility, which can sig-
nifi cantly limit their daily activities.2 Numerous 

studies have found that a host of complemen-
tary and alternative (CAM) therapies can pro-
vide safe and effective pain relief and enhanced 
joint mobility. The National Center for Comple-
mentary and Alternative Therapies found that 
musculoskeletal problems such as back pain, 
neck pain, joint pain, and arthritis were the top 
conditions for which adults used CAM thera-
pies in 2007 [Figure 1].3

A survey to gather detailed information 
about CAM use by patients with arthritis 

Use of complementary 
therapies to treat the pain 
of osteoarthritis
Evidence shows that an integrative approach to therapy with 
complementary treatments improves patient outcomes.
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(n � 2140) found that most patients followed 
by specialists (90.5%) and a slightly smaller per-
centage followed by primary care physicians 
(82.8%) had tried at least one CAM therapy 
for relief of OA symptoms. The authors sug-
gested that the higher percentage for specialist 
care may be because these patients have more 
severe disease and therefore experience more 
pain.4 An understanding of these therapies will 
allow primary care and specialist physicians to 
better communicate with and advise patients 
who seek options outside the usual spectrum 
of care.

Defi nition and therapeutic goals 
OA is a progressive deterioration of joint tis-
sues.5 A decrease in protective proteoglycans 
and collagen compromises joint cartilage.5-8 

Deterioration of cartilage in turn leads to bone 
erosions, osteophyte formation, and bone 
restructuring. Infl ammation, too, may result in 
reaction to cartilage degradation byproducts 
entering synovial spaces.6,7

Joint pain aggravated by physical activity 
and alleviated by rest is typical of OA. Also com-
mon are joint instability and stiffness upon ris-
ing in the morning or after extended inactivity.9 
A patient’s history may additionally reveal that 
the level of pain experienced with activity has 
steadily increased with time. Physical examina-
tion may reveal bony enlargement or deformity 

of involved joints, crepitus, and restricted range 
of motion.9 The value of laboratory and radi-
ology studies lies mainly in ruling out alterna-
tive diagnoses.

The goals of OA treatment are pain relief 
and preservation of joint function. Because the 
experience of pain is infl uenced by physical, 
psychological, and emotional factors, individu-
als vary in how they respond to specifi c thera-
pies and in how they wish to achieve pain relief. 
Some patients may experience side effects 
from anti-infl ammatory pain medications.10 
Others may be hesitant to resort to surgery.9 All 
major guidelines agree that, for most patients, 
therapy combining nonpharmacologic mea-
sures and pharmacologic agents is required to 
achieve optimal relief of pain and preservation 
of joint mobility.11-14

Conventional treatment options 
for OA
Selecting appropriate treatment begins with 
consideration of the patient’s report of chronic 
pain and limitations in ambulation or other 
activities. Also important is assessment of the 
patient’s level of pain on manipulation, as well 
as muscle strength and ligament stability.7,8 
Depending on physical examination results, 
a reasonable approach may be to start with 
nonpharmacologic measures and add pharma-
cologic agents in a stepwise manner to control 
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Table 1
pain.8 Self-management programs have been 
shown to improve symptoms as well as qual-
ity of life, and should be incorporated into the 
treatment plan.15

Nonpharmacologic measures, prescribed 
as needed for each individual, include weight 
loss for those who are overweight or obese.11-14

Weight loss has been shown to improve mobil-
ity and reduce pain. For every one pound of 
weight lost, there is a 4-pound reduction in the 
load exerted on the knee for each step taken 
during daily activities.16 A weight loss of only 
15 pounds can cut knee pain in half for over-
weight individuals with arthritis.17 A low-
carbohydrate diet has been shown to reduce 
weight in obese patients by 10% and lead to 
improvements in self-reported scores for overall 
progress and functional ability.18  A diet of fruits 
and vegetables (including alliums and crucifer-
ous vegetables) that is high in phytonutrients 
has been shown to have a protective effect in 
patients with hip OA.19 

Other measures are physical and occupa-
tional therapies, assistive devices for walking or 
accomplishing other daily tasks, and joint tap-
ing.11-14 Patient (and family) education regard-
ing the progressive nature of OA is crucial to 
bolstering patient resolve in following through 
with self-management activities.15 Healthcare 
professionals can provide factual, disease-
specifi c information on some effective self-
management strategies for use between offi ce 
visits that yield short- and long-term benefi ts. 
Self-management strategies can incorporate 
pain management education; joint-sparing 
exercise advice including daily walking, balance 
tips, and falls prevention; and emotional and 
cognitive skills to improve quality of life. 

Pharmacologic intervention is best begun 
with the least risky agent, at the lowest effec-
tive dose, for the shortest possible duration.12 
For mild-to-moderate pain, the Osteoarthritis 
Research Society International recommends 
acetaminophen as initial therapy, given up 
to 4 g/d. If pain relief is insuffi cient, consider 
adding or switching to an oral or topical non-
steroidal anti-infl ammatory drug (NSAID), 
keeping in mind the possibility for gastroin-
testinal (GI) adverse effects with oral agents. 
When using an oral NSAID in patients at risk for 
GI effects, give a proton-pump inhibitor (PPI) as 
well. A topical NSAID or capsaicin may provide 
additional local pain relief.20

If pain remains inadequately controlled, 
or if a patient is intolerant to NSAIDs, a 
selective COX-2 inhibitor given alone or in 

combination with acetaminophen may be an 
appropriate choice—provided the patient 
undergoes thorough evaluation for cardiovas-
cular (CV) and GI risks.12,21 For those with GI risks 
taking a COX-2 inhibitor, give either misoprostol 
or a PPI concomitantly. Monitor those with CV 
risks closely.

When OA pain is severe or unresponsive to 
the previous medications, alternative agents 
include tramadol with or without acetamino-
phen, or opioid analgesics. In either instance, 
start at the lowest possible dosage (adjusted, 
as needed, for renal or hepatic impairment) 
and then titrate upward slowly to minimize 
adverse effects.9,12

Evidence-based complementary 
treatment options for OA
In its executive guidelines for US hospitals, the 
Joint Commission clearly states that institutions 
seeking accreditation, or wishing to maintain it, 
must include in its options for treating chronic 
pain such complementary measures as mas-
sage, acupuncture, and mind-body therapy. 
The Joint Commission’s basis for mandating 
an integrative approach to pain control is the 
growing body of clinical evidence supporting 
the effi cacy of complementary treatments. In 
addition, many patients prefer nonpharmaco-
logic options for personal reasons.

Hyaluronic acid. In a recently published 
meta-analysis of studies looking at intra-
articular hyaluronic acid (IAHA) for knee OA 
pain, the authors reported therapeutic effec-
tiveness beginning at 4 weeks, reaching a peak 
effect at 8 weeks, and exerting a residual effect 
still detectable at 24 weeks.22 Moreover, the 
peak effect of IAHA is greater than published 
effects for acetaminophen, NSAIDs, and COX-2 
inhibitors.22 IAHA could be useful in combina-
tion with other therapies, and in certain clinical 
situations such as when patients are undecided 
about surgery. Other studies and meta-analyses 
of IAHA have yielded different results regarding 
length of effi cacy.23,24

Acupuncture. While studies of acu-
puncture for OA have varied in quality and 
duration of effect, many show benefi ts. 
One meta-analysis found that patients who 
received acupuncture reported clinically rel-
evant short- and long-term pain reduction 
and improved function compared with control 
patients who received usual care.25 In a study of 
294 patients with OA of the knee, patients 
received 8 weeksof acupuncture, minimal 
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evidence 
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acupuncture (superfi cial needling at nonacu-
puncture points), or no treatment. Based on the 
Western Ontario and McMasters Universities 
Osteoarthritis (WOMAC) questionnaire assess-
ing pain, function, and stiffness due to OA, 
those who received acupuncture had signifi -
cantly better scores than the other 2 groups. 
However, after 26 and 52 weeks, the differ-
ences between acupuncture and minimal acu-
puncture were no longer signifi cant.26

In the largest study ever conducted on 
acupuncture for OA of the knee, 570 patients 
were randomly assigned to receive acupunc-
ture, sham acupuncture, or education.27 At 
26 weeks postintervention, based on the 
WOMAC function score those who underwent 
true acupuncture experienced signifi cantly 
greater pain relief and functional improvement 
than those who received sham acupuncture or 
education only.

Mindfulness-Based Stress Reduction 
(MBSR), pioneered by Jon Kabat-Zinn, PhD, 
uses mindfulness meditation to alleviate chronic 
pain. First reported in a 1982 study, 88% of 
enrolled patients with chronic pain of 6 months 
to 48 years’ duration who were trained in stress 
reduction using mindfulness meditation per-
ceived a decrease in pain of at least 50%.28 
This method of focusing on the mind and body 
does not simply “distract” patients from their 

pain but achieves measurable changes in how 
pain is perceived. With MBSR, pain reduction 
reported by patients was signifi cantly greater 
than that achieved with morphine and other 
drugs.29 Brain scans show that, after MBSR, 
regions normally associated with processing 
painful stimuli become quiescent.29 MBSR has 
also been shown in imaging studies to increase 
gray matter concentrations in regions of the 
brain associated with learning and memory, 
regulation of emotion, and self-referential pro-
cessing [Figure 2].30 

A 2004 meta-analysis of 20 reports on 
mindfulness meditation that met study criteria 
included patients with anxiety, cancer diag-
noses, chronic pain, coronary artery disease, 
depression, fi bromyalgia, obesity and binge 
eating disorders, and psychiatric disorders. 
The analysis found a relatively consistent and 
strong effect, suggesting that mindfulness 
training may enhance the ability to cope with 
distress and disability and the sense of phys-
ical well-being.31

Chiropractic. One small randomized  
controlled trial (RCT) matched participants 
with knee OA pain measured by visual ana-
log scale (VAS) and assigned them to receive 
either treatment according to the Macquarie
Injury Management Group Knee Protocol
or nonforceful contact.32 The treatment 
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group reported signifi cantly decreased knee 
symptoms such as crepitus and improvement in 
mobility and ability to perform general activi-
ties. A systematic review found fair evidence 
for effi cacy of manipulative therapy of the knee 
combined with multimodal or exercise therapy 
for knee OA.33 

Transcutaneous electrical nerve stimu-
lation (TENS). Evidence for the effectiveness 
of TENS for OA is mixed. A 2009 Cochrane sys-
tematic review of TENS for knee OA concluded 
that available studies were too small and poorly 
designed to judge its effectiveness.34 How-
ever, its use in tibiofemoral OA has yielded 
good results.35

Tai Chi. This ancient form of meditative 
exercise has long been acknowledged as a 
means for enhancing balance and dexterity, but 
studies of chronic pain reduction and improved 
mobility with Tai Chi have been few and usu-
ally underpowered to yield reliable results. One 
systematic review of 9 RCTs, 23 non-RCTs, and 
15 observational studies included studies that 
showed benefi ts for osteoarthritic symptoms 
with improved functional mobility and quality 
of life.36 Another systematic review of 5 RCTs 
and 7 nonrandomized clinical trials found that 
Tai Chi was effective for pain control of OA of 
the knee, but that evidence was inconclusive 
for pain reduction or mobility improvement.37 
In a long-term study comparing Tai Chi with 
regular exercise in patients with symptomatic 
OA of the knee, researchers found that those 
in the Tai Chi group showed greater improve-
ment in pain, physical function, self-effi cacy, 
depression, and health-related quality of life, 
with some improvements lasting as long as 
48 weeks.38

Massage. A longitudinal analysis of the 
use of a variety of alternative therapy offerings 
by older adults with OA found that the most 
commonly utilized treatment during a 20-week 
intervention period was massage (57%) fol-
lowed by chiropractic (20.7%).39 In the fi rst 
prospective randomized trial to evaluate the 
effi cacy of massage for adults with OA of the 
knee, participants who received 8 weeks of 
Swedish massage therapy showed signifi cant 
improvements in pain, stiffness, and physical 
function. These improvements persisted at the 
16-week evaluation.40

Dietary supplements. Omega-3 fatty 
acids have shown promise in reducing chronic 
neuropathic pain when taken at levels that 
exceed 2 g/d of eicosapetaenoic acid and 
docosahexaenoic acid.41 This effect is probably

enhanced when combined with a dietary 
reduction of omega-6 fatty acids and saturated 
fats. This dietary measure may also have some 
effect on joint pain.42

Glucosamine/chondroitin has been shown 
in a meta-analysis to reduce OA pain,43 
although another meta-analysis showed no 
effect on either joint pain or narrowing of joint 
space.44 More recently, data from the long-term 
Glucosamine/Chondroitin Arthritis Intervention 
(GAIT) trial found that patients who took glu-
cosamine or glucosamine/chondroitin in com-
bination had similar results to those who took 
celecoxib or placebo. Over the 2-year study 
period, all groups showed improvement in pain 
and function.45

It is worth noting that not all supplements 
are made the same, and there may be vary-
ing potencies. For example, some glucosamine 
products work better than others.46 When dis-
cussing supplements, to get the most potential 
benefi t it is advisable to suggest those with a 
strong body of evidence or refer patients to 
providers who are familiar with CAM therapies. 

Other promising dietary aids for reduc-
ing OA pain include soy protein,47 avocado-
soybean unsaponifi ables,48 Cat’s claw,49 white 
willow,49 green tea,49,50 turmeric,51 ginger,52 
and propolis.53

Widening your integrative approach 
to OA treatment 
There is emerging evidence that integrating 
multiple conventional and CAM therapies such 
as glucosamine and walking may provide the 
best results for OA patients.54 The realization 
that many patients with pain and diminished 
mobility are already exploring CAM therapies 
presents an opportunity for you to discuss their 
decisions and direct their attention to options 
that are supported by strong evidence. By 
evaluating the increasing body of evidence in 
support of specifi c CAM therapies, you can 
feel confi dent in offering your patients a wider 
range of choices than standard pharmacologic 
and nonpharmacologic OA options, and inte-
grate these options to improve care.   
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TECHNOLOGY

The promise of 
telemedicine: 
providing curbside 
consults for chronic 
care, urgent care, 
and pain 
Videoconferencing can help improve outcomes in underserved areas. 
Project ECHOTM paves the way.

KEN TERRY
Freelance medical writer and editor of FierceHealthIT
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W ith the increased availability of 
high-speed Internet connections in 
rural areas, the use of telemedicine 

to improve access to specialty care is growing. 
In rural areas, where a shortage of specialty 
care exists, telemedicine programs enable 

primary care providers to reach out to urban 
academic specialists hundreds of miles away to 
obtain advice about challenging cases. Other 
programs allow urban specialists to virtually 
“examine” patients in remote settings and 
consult with the patients’ local providers to 
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establish a diagnosis and develop a plan of 
care. One award wining example of this collab-
orative model is the University of New Mexico 
Hospital‘s (UNMH) Project ECHO™ (Extension 
for Community Healthcare Outcomes), discussed
below, where a multispecialty team hosts tele-
medicine clinics to treat complex medical prob-
lems, including chronic pain [Figure 1].

Many studies show the benefi ts 
of telemedicine  
Over the past several decades, telemedicine 
has been demonstrated to:
>  Improve access to healthcare for a wide 

range of conditions, including heart and 
cerebrovascular disease, diabetes, cancer, 
psychiatric disorders, and trauma

>  Improve access to services such as radiology, 
pathology, and rehabilitation

>  Promote patient-centered care at lower cost 
and in local environments

>  Enhance effi ciency in clinical decision-
making, prescription ordering, and mentoring

>  Increase effectiveness of chronic disease 
management in both long-term care facili-
ties and in the home

>  Promote individual adoption of healthy life-
styles and self-care.1

Telemedicine has been particularly effective 
in providing care for rural patients who might 
fi nd it diffi cult to travel farther than their local 
hospital. In Louisiana, for example, 28 rural 
hospitals are using video teleconferencing to 
bring patients together with specialists at the 
Louisiana State University Health Sciences 
Center (LSUHSC) in Shreveport. Without this 
option, some patients would face a 5-hour 
drive to see an LSUHSC specialist in person. 

The ability to send large volumes of data 
such as high-defi nition video over the Internet 
enables specialists to “examine” patients and 
view diagnostic images remotely. In some pro-
grams, the patient’s electronic health records 
are transmitted over the Web to aid in diagnosis 
and treatment.2

Military and prison 
telemedicine programs
The Department of Defense and the Veterans 
Health Administration (VHA) have used tele-
medicine extensively in caring for combat veter-
ans with traumatic brain injuries.3 Telemedicine 
is employed for neurological assessment, acute 
medical and neurosurgical treatment, psychiat-
ric intervention, behavioral therapies, and occu-
pational and physical rehabilitation.

The ability to 
send large 
volumes of 
data over 
the Internet 
allows 
physicians to 
“examine” 
patients 
remotely.

     FIGURE 1: The multidisciplinary team working with primary care physicians in the Project ECHOTM pain clinic

Reprinted with permission from Project ECHO™.
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Table 1

A neurological 
exam 

conducted 
via video-

conferencing 
can be as 

effective as a 
bedside exam 

for nonacute 
stroke 

patients.

According to one description of the 
VHA program:

“Veterans once at risk of being left 
untreated can now be monitored and cared 
for in their homes and communities. VHA 
home telehealth programs are reducing 
hospitalizations, emergency room visits, and 
length of hospital stays, while improving the 
quality of life for veterans.”3

Some state prisons rely on telemedicine to 
reduce the travel and security expenses asso-
ciated with inmate care. New Jersey, Georgia, 
and Texas have incorporated university-based 
care into their telemedicine programs for pris-
oners, and California will soon be adding simi-
lar telemedicine programs.4  Texas has saved 
$215 million by using this approach, and tele-
medicine has been linked to improvements in 
inmates’ blood glucose levels, cholesterol levels, 
and hypertension.4

Studies of telemedicine use in acute 
and chronic care
Telemedicine can play a role in acute care situ-
ations. A 2009 scientifi c statement from the 
American Heart Association/American Stroke 
Association recommends the use of telemedicine 
for stroke in the absence of specialist care. The 
consensus statement found that a neurologi-
cal exam conducted via videoconferencing can 
be as effective as a bedside exam for nonacute 
stroke patients. Also recommended are specialist 
use of teleradiology for computed tomography 
brain scans in suspected stroke patients, and in 
thrombolysis and IV tissue plasminogen activator 
decision-making for stroke patients in collabora-
tion with on-site medical care.5 

In an prospective evaluation of pediat-
ric patients in emergency departments in 
Vermont and upstate New York, telemedicine 
was used to provide specialist consultations and 
to support transport teams. Providers found 
it to be superior to telephone consultations and 
to improve patient care.6 

A 2009 randomized study compared tele-
medicine case management with usual care in 
older, ethnically diverse, medically underserved 
patients who had diabetes mellitus. Over a 
5-year follow-up period, the study group 
achieved net overall reductions in hemoglobin 
A1c, systolic and diastolic blood pressure, and 
low-density lipoprotein cholesterol. Despite 
these improvements, however, mortality rates 
were about the same in the interventional and 
usual-care groups.7

In the area of pain management, a 2010 
randomized trial involving cancer patients with 
pain and depression saw positive results from 
the use of case management by telephone 
and automated symptom monitoring. Of the 
274 patients with pain, those in the interven-
tion group had greater improvements in pain 
severity over the 12 months of the trial than did 
those in the usual-care group.8 

An 18-month cost analysis study comparing 
the use of  telemedicine versus in-person con-
sultation for patients with chronic pain found 
that direct costs were lower in the telemedicine 
group than the in-person group (median cost 
$133 vs $433, respectively). In addition, more 
chronic pain patients reported they were highly 
satisfi ed with telemedicine consultations (56%) 
compared with those who were highly satisfi ed 
with in-person consultations (24%).9  

A rural telemedicine success
A recent study shows the signifi cant impact a 
rural telemedicine program can have on clini-
cal outcomes. Researchers looked at outcomes 
of patients with hepatitis C whose providers 
participated in the UNMH’s Project ECHO™. 
In ECHO, academic specialists offer long-
distance training and support for rural primary 
care providers. Among hepatitis C patients 
of these providers, 58% had a sustained viral 
response as a result of treatment. That was 
nearly identical to the percentage of sustained 
viral response in patients seen in person at the 
academic medical center in Albuquerque.10 The 
ECHO study involved 16 community sites and 
5 prisons. 

Today, the ECHO program encompasses 
255 sites, the majority of them in New 
Mexico [Figure 2]. The Universities of 
Washington and Nevada have adopted the 
ECHO strategy in rural areas of their states, 
and the University of Chicago is using it to help 
underserved urban patients. 

Since its beginning in 2002, Project ECHO™ 
has grown to include separate hepatitis C vir-
tual “clinics” for communities and prisons, as 
well as clinics for a range of conditions from 
addiction to asthma, dementia, diabetes, high- 
risk pregnancy, and palliative care. Because 
Project ECHO™ also includes a pain manage-
ment clinic, this program holds some valuable 
lessons for pain specialists.

ECHO’s chronic pain and headache man-
agement clinic includes a neurologist, a psy-
chiatrist and addiction specialist, an internist, a 
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family physician, a physiatrist, an interventional 
pain specialist, and a clinical psychologist. 
All members of the team attend most of the 
video teleconferences. 

Weekly pain clinics attract an average of 
35 primary care providers, including physicians, 
nurse practitioners, and physician assistants. 
While some are located in the Albuquerque 
area, the majority come from rural parts of 
New Mexico and Oklahoma, with some com-
ing from army hospitals and locations overseas.

Many providers use videoconferencing 
equipment, including TV sets, speakers, and a 
high-speed Internet connection to participate 
in the clinics from their own offi ces. Some 
join the clinics via webcam or telephone. If a 
practice or community health center wants to 
use videoconferencing and doesn’t have the 
equipment, UNMH technicians will travel to 
their offi ces and install it. 

Videoconferencing gear for a clinic such as 
Project ECHO™ is expensive, costing $20,000 

    FIGURE 2: This map illustrates the 255 partner teams in rural areas and prisons in New Mexico
     that work with ECHO clinics 
 

Reprinted with permission from Project ECHO.™

Weekly 
ECHO pain 
clinics attract 
an average of 
35 primary 
care providers.
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to $30,000 to set up. Project ECHO™ is able 
to cover t he costs of its services through grants 
from the state of New Mexico and the Robert 
Wood Johnson Foundation.

Case-based weekly presentations 
on pain
Project ECHO™ offers one 2-hour pain clinic 
per week that provides a mix of didactic and 
hands-on instruction using case-based learn-
ing. In addition, providers can present their own 
challenging cases and receive guidance from 
the multidisciplinary specialty team. Providers 
who plan to participate in a pain clinic fi ll out 
questionnaires about their patients beforehand, 
and everyone who wants to present is given an 
opportunity to do so. Providers are also encour-
aged to contact ECHO’s academic specialists 
between clinics if they have specifi c questions 
about a case. 

The purpose behind Project ECHO™ is to 
meet the needs of patients who have diffi culty 
obtaining appointments at the medical center 
or who may have to travel a long distance to 
get there. However, the main goal of ECHO’s 
pain clinic is to educate rural  providers about 
how to provide comprehensive pain manage-
ment themselves, to enable a greater degree 
of confi dence and comfort in prescribing pain 
medications, and to support providers in striking 
a balance between offering prescription analge-
sics and other pain therapies.   

Marlene Baska, a PA in Lordsburg, NM, 
agrees that her participation in ECHO has been 
very benefi cial in treating patients with chronic 
pain. “The multidisciplinary panel has given 
me education, suggestions, and guidance on 
specifi c cases. It has helped me develop some 
effective plans of care for my patients. When 
I see patients with chronic pain, I make them 
aware of my participation in Project ECHO™ 
and they’re very appreciative.” 

Baska, who works for Hidalgo Medical 
Services, a multisite community health center that 
covers 2 counties, says she has learned to use an 
integrative approach that combines the appropri-
ate use of opiates with adjunctive medications 
and referrals to professionals who offer behavioral 
therapy, massage therapy, acupuncture, physical 
therapy, occupational therapy, and dietetics. 

Measuring outcomes
Measuring outcomes is an important compo-
nent of the Project ECHO™ design.  Providers 

participating in the pain clinic are trained to use 
functional status assessments, including the 
Brief Pain Inventory and the Pain Outcomes 
Profi le of the American Academy of Pain 
Management. The provider outcomes data 
show that as a result of training self-effi cacy has 
grown among participants. 

The program itself has been assessed and
honored. In 2010, Project ECHO™ was a recipi-
ent of the American Pain Society’s Clinical 
Centers of Excellence in Pain Management Award.  

Only 12 states require insurers to cover tele-
medicine: California, Colorado, Georgia, Hawaii, 
Kentucky, Louisiana, Maine, New Hampshire, 
Oklahoma, Oregon, Texas, and Virginia. To date 
only one insurance company—Molina, a Med-
icaid plan—has agreed to pay providers who 
participate in Project ECHO’s™ pain clinics. 

What providers who work with Project 
Echo™ do receive is CME credit, a newfound  
collegial relationship that reduces professional 
isolation, and greater confi dence in their ability 
to manage even complex cases thanks to the 
use of remote technology. 
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EXPERT OPINION

Are you aware that a signifi cant change 
is coming to the way you prescribe 
opioid pain relievers for your patients? 

After 3 years of debate among the Food and 
Drug Administration (FDA), drug industry stake-
holders, members of the pain and addiction 
communities, patient advocacy groups, and the 
public, the fi rst large-scale, class-wide REMS is 
here. REMS is the acronym for Risk Evaluation
and Mitigation Strategies. There is a good 
chance you are prescribing one or more of the 
affected medications, and adherence to the 
REMS requirements will be essential if you wish 
to continue prescribing them.  

Before getting into the fi ne points of the 
opioid REMS, a little background about how 
it came into being is in order. On March 25, 
2008, the Food and Drug Administration 
Amendments Act went into effect, granting 
the FDA authority to require a REMS for any 
product or product class it deemed to be a pub-
lic health, safety, or welfare threat.  Basically, 
REMS is an FDA-imposed “safety” program. 
The fi rst medication to now have a single or 
class REMS is the class of extended-release (ER) 
and long-acting (LA) opioid analgesics. 

Why opioid analgesics? In 2007, attempts 
to mitigate targeted risks associated with 

REMS: red tape, or a 
remedy for opioid abuse?
A new FDA program will affect how you prescribe opioid analgesics for 
your chronic pain patients. Here’s what you need to know about it.

STEPHEN PORADA
VP REMS Communications and Project Development
Aventine Co.* 
Montclair, NJ
*Aventine is a medical communications agency focused on pain and neuroscience and host of the PAINWeek®

  national conference.

Disclosure
Mr. Porada reports no fi nancial relationship with any company whose products are mentioned in this article, or with manu-
facturers of competing products. 

After 3 years 
of debate, 
the fi rst 
large-scale, 
class-wide 
REMS is here.
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30 drugs using RISKMaps were cited as inad-
equate by the FDA. RISKMaps are safety pro-
grams designed to minimize signifi cant risks 
of certain medicines through FDA-approved 
labeling, reporting of adverse events, prescriber 
and patient education about risks, reminders, 
and performance-linked access systems that 
tie access to medications with documentation 
and laboratory testing.1 Passage of the FDA 
Amendments Act allowed the FDA to use 
its REMS authority to “improve” existing 
risk plans. 

Forces  for change
The FDA cites many good reasons for this 
change, primarily to ensure that the benefi ts 
of prescribing opioid analgesics outweigh 
the risks, and that patients in pain who need 
these drugs have access to them. Driving fac-
tors behind this move centered on the highly 
visible consequences associated with what 
FDA experts describe as misuse, abuse, and 
improper prescribing of 12 ER/LA opioid anal-
gesics. According to FDA estimates,  in 2007 
more than 33 million Americans age 12 and 
older misused ER/LA opioids. Of the almost 
28,000 Americans who died from unintended 
consequences of drug use, nearly 12,000 were 
associated with prescription analgesics.2

In my opinion, voluntary continuing medical 
education (CME) and professional organization 
guidelines added to the problem by failing to 
decrease overdoses and unintended deaths. 
This may come as no surprise, as such deaths 
often stem from diversion, and diverters typi-
cally are not subject to a CME requirement. 

The ER/LA  segment of the class was tar-
geted for a variety of reasons. First,  higher 
doses of ER/LA opiates packed into single units 
are believed to pose a greater threat than the 
millions of short-acting, immediate-release 
(IR) opioid analgesics units abused annually.3 
Another reason for the move focused on the 
burden to the health system caused by more 
than 24 similar individual REMS existing in this 
class. That alone created a virtual paper, regu-
latory, and health system encumbrance that is 
expected to be alleviated by a class-wide REMS.  

Increasing numbers of prescriptions were 
an additional consideration. The number of 
outpatient retail prescriptions dispensed for 
ER/LA and IR opiates rose dramatically 
between 2000 and 2009, from 9.3 million to 
22.9 million ER/LA opioids and from 164.8 mil-
lion to 234 million IR opioids [Figure 1].3 Who 
is prescribing them? You are. In 2009, primary 
care physicians were the top prescribers of 
ER/LA (43.8%) and IR (42.1%) opioid analgesics 
[Figure 2].3 Who are you prescribing them for? 

2007 2008 2009

SEPTEMBER 2007
The Food and Drug Administration 
Amendments Act of 2007 gave the 
FDA expanded authority to require 
REMS when needed.

FEBRUARY 2009
FDA sent letters to certain product 
sponsors (long-acting and 
extended-release opioid products) 
notifying them that their drugs will 
require a REMS.

MARCH 2009
Meeting with product sponsors 
to explain the design of REMS.

APRIL 2009
Opioid REMS Webinar created.
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analgesics.
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Not the elderly age group you might expect. 
The largest number of prescriptions were writ-
ten for men and women between ages 50 
and 59 [Figure 3].3

And what are you prescribing them for? 
Data from a 2009 survey of the prescrib-
ing habits of 3200 offi ce-based physicians in 
30 specialties showed that most prescriptions 

APRIL 2011
FDA released final class-wide 
REMS required for extended-
release opioid medications.

2010 2011 2012

AUGUST 2009 - JANUARY 2010
Working groups from the FDA (Center 
for Drugs Evaluation and Research 
[CDER] and Office of Special Health 
Issues [OSHI]) analyzed information 
and developed recommendations.

DECEMBER 2009
Public meeting with sponsors 
(Industry Working Group) to hear 
their proposed REMS.

JANUARY 2010
Steering Committee and Working 
Groups held retreat to develop 
proposal for FDA actions.

MAY 2009
Meetings with prescribers, 
pharmacies, patient advocacy 
organizations, insurance providers, 
and public.

JANUARY 2010
Briefings with CDER Director and 
Commissioner on proposed plan. MAY 2011

Meeting with FDA, Industry 
Working Group, and other 
sponsors of long-acting opioids to 
discuss prescriber training, 
medication guides, and a REMS 
assessment plan.
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     FIGURE 1: Total number of prescriptions dispensed for ER/LA and IR opioids from US outpatient
     retail pharmacies, 2000-2009 

ER, extended release; IR, immediate release; LA, long acting; TRx, total prescriptions. 
Source: http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/AnestheticAndLifeSupportDrugsAdvisory
Committee/UCM220950.pdf.
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written for ER/LA and IR opioids are associ-
ated with diagnoses related to pain in the 
musculoskeletal system and connective tis-
sue (56% [ER/LA] and 30% [IR]). For ER/LA 

prescriptions the second most common diag-
noses were headaches and nerve pain (14%), 
while for IR prescriptions they were fractures, 
sprains, and contusions (23%) [Figure 4].3

IR Opoid Prescribers

Others,

20.2% 
PM&R, 2.7%

ANES, 3.2%

NP, 3.5%

PA, 4.0%

Unspec, 4.5%

EM, 4.7%

ORTH SURG, 7.4% Dentists, 7.7%

IM,

15.4%

GP/FM/DO,

26.7% 

ER/LA Opioid Prescribers

GP/FM/DO,

27.0% 

IM,

16.8%

ANES,

13.8%PM&R, 9.3%

NP, 5.7%

UNSPEC, 4.9% 

PA, 4.3%

NEURO, 2.8%

ORTH SURG, 1.9% 

HEM, 1.7%

Others,

11.8%

• Primary care (GP/FM/DO, and IM) were top prescribers for IR and ER/LA opioids

• Dentists and orthopedic surgeons were the next largest groups of IR prescribers

• Anesthesiologists and physical medicine and rehabilitation were the next largest

     groups of ER/LA prescribers

    FIGURE 2: Total number of prescriptions dispensed in the United States by top 10 prescribing
     specialties for IR and ER/LA opioids, 2009 

ANES, anesthesiologist; DO, doctor of osteopathy; EM, emergency medicine; ER, extended release; FM, family 
medicine; GP, general practitioner; HEM, hematologist; IM, internal medicine; IR, immediate release; LA, long acting; 
NP, nurse practitioner; ORTH SURG, orthopedic surgeon; NEURO, neurologist; PA, physician assistant; PM&R, physical 
medicine and rehabilitation; TRx, total prescriptions.      
Source: http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/AnestheticAndLifeSupportDrugsAdvisory
Committee/UCM220950.pdf.
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    FIGURE 3: Total number of unique patients, stratifi ed by age and sex, receiving a dispensed 
      prescription for an ER/LA opioid product from US outpatient retail pharmacies, 2009 

ER, extended release; LA, long acting.  
Source: http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/AnestheticAndLifeSupportDrugsAdvisory
Committee/UCM220950.pdf.
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According to Janet Woodcock, MD, 
Director of the FDA’s Center for Drug 
Evaluation and Research, some physicians may 
not be clear about who should receive these 
drugs or how to manage patients in pain. As 
a result, some physicians may be reluctant to 
prescribe opioid analgesics, leaving patients 
without adequate pain relief. At the same time, 
other physicians overprescribe them, putting 
patients—and anyone with access to the family 
medicine cabinet—at risk.4  

A REMS by any other name
And so REMS was conceived. On February 6, 
2009, manufacturers of certain opioid drug 
products received a letter from the FDA inform-
ing them that their drugs would be required to 
have a risk management program, and inviting 
them to meet to discuss the design and devel-
opment of such a REMS.5 

Two years later, on April 19, 2011, an alarm 
in the form of an action plan was released by 
the Obama administration through the Offi ce 
of National Drug Control Policy. The plan, 
Epidemic: Responding to America’s Prescription 

Drug Abuse Crisis, outlined a set of measures to 
remedy the problem through education, moni-
toring, proper disposal of prescription drugs, 
and enforcement.6

REMS for opioids was the FDA’s response 
in support of the President’s plan. On the 
same day in April, 32 manufacturers of ER/LA
opioids received a letter from the FDA inform-
ing them that they must meet new safety 
requirements concerning these medica-
tions under a single shared, standardized 
system [Table]. 

As outlined in this REMS, manufacturers 
must provide for the training of prescribers 
of opioid medications—training that covers 
proper patient selection, patient counseling in 
specifi c product use and risk, and assessment 
for addiction and tolerance. Manufacturers 
must also develop factual, nonpromotional 
patient information and medication guides that 
will be FDA regulated and approved.  Finally, 
they will be asked to adhere to a timetable to 
assess whether REMS is meetings its goals.4,5  

In May 2011, the FDA met with  manufac-
turers to expand on how to coordinate and 
implement the REMS requirements. 

Bacterial, viral, parasitic infections (001-138) Neoplasms (140-239) Headaches and nerve pain (337-359)

Diseases of the musculoskeletal system & connective tissue (710-739) Fever & general symptoms (780-789)

Fractures, sprains, contusions, injuries (800-999) Follow-up examination All others

1%

11%

14%

5%
5%

6%

2%

56%

6%23%

9%

23%

1%
4%

4%

30%

IR Opioids ER/LA Opioids

     FIGURE 4: Diagnoses associated with use (by grouped ICD-9 codes) for IR and ER/LA opioids as    
     reported by offi ce-based physicians in the United States, 2009 

ER, extended release; IR, immediate release; LA, long acting. 
Source: http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/AnestheticAndLifeSupportDrugsAdvisory 
Committee/UCM220950.pdf.

Your decision 
to participate 
in REMS will 
need to be 
made soon.
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Brand Name Products

 Trade Name Generic Name Sponsor

  1 Duragesic Fentanyl transdermal system Ortho-McNeil-Janssen

  2 Dolophine Methadone 
HCI tablets

Roxanne Laboratories

  3 Avinza Morphine sulfate 
extended-release capsules

King Pharmaceuticals/Pfi zer 

  4 Kadian capsules Morphine sulfate 
extended-release capsules

Actavis

  5 MS Contin Morphine sulfate 
controlled-release tablets

Purdue Pharma

  6 Oramorph Morphine sulfate 
sustained-release tablets

Xanodyne Pharmaceuticals

  7 OxyContin Oxycodone HCI 
controlled-release tablets

Purdue Pharma

  8 Opana ER Oxymorphone HCI 
extended-release tablets

Endo Pharmaceuticals

  9 Exalgo Hydromorphone HCI extended-
release tablets

Mallinckrodt Inc/Covidien

10 Butrans Buprenorphine 
transdermal system

Purdue Pharma

Generic Products

 Drug Name Generic Name Sponsor

  1 Fentanyl Fentanyl extended-release 
transdermal system

Actavis

  2 Fentanyl Fentanyl extended-release 
transdermal system

Lavipharm Labs

  3 Fentanyl Fentanyl extended-release 
transdermal system

Mallinckrodt Inc/Covidien

  4 Fentanyl Fentanyl extended-release 
transdermal system

Mylan Technologies

  5 Fentanyl Fentanyl extended-release 
transdermal system

Noven Pharmaceuticals

  6 Fentanyl Fentanyl extended-release 
transdermal system

Teva Pharmaceutical 
Industries

  7 Fentanyl Fentanyl extended-release 
transdermal system

Watson Pharmaceuticals

  8 Methadone 
hydrochloride

Methadone HCl tablets The Pharmanetwork

  9 Methadone 
hydrochloride

Methadone HCl tablets Mallinckrodt Inc/Covidien

10 Methadone 
hydrochloride

Methadone HCl tablets Sandoz

TABLE
Long-acting and extended-release opioids requiring 
an opioid REMS*
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Hope for a “new normal”
Will REMS for other large medication classes 
eventually reach beyond opioid analgesics, per-
haps warranting practitioners to view REMS as 
being a good thing as opposed to a nuisance? 
Your decision to participate in REMS or pass 
and alter your care approach will need to be 
made soon. What will you do? 

For you as an opioid prescriber, education is 
the focus, and you will soon be presented with 
voluntary prescriber education programs. The 
“hope” is that you will volunteer to take the 
opioid education program, fi ll out an electronic 
or fax form, and send it in to an administrator 
who will track all those who participate. Since 

“hope” will unlikely drive large-scale participa-
tion, when hope fi nally runs out the education 
will become mandatory. This will occur in a year 
or 2, and will likely become a Drug Enforcement 
Administration requirement for you to procure 
CII scheduling. 

Unfortunately, there is no guarantee 
that deaths and overdoses will stop with the 
opioid REMS. The only guarantee is you will not 
be able to prescribe these medications at some 
point if you do not participate in the REMS.

S o act now. To be notifi ed when the opioid 
REMS training becomes available go to www.
opioidREMS.com and register. It’s vital that you 
do ... and relatively painless. 

Generic Products

 Drug Name Generic Name Sponsor

11 Methadone 
hydrochloride

Methadone HCl oral solution Roxane Laboratories

12 Methadone 
hydrochloride

Methadone HCl oral solution VistaPharm

13 Morphine 
sulfate

Morphine sulfate extended-
release tablets

Endo Pharmaceuticals

14 Morphine 
sulfate

Morphine sulfate extended-
release tablets

KV Pharmaceuticals

15 Morphine 
sulfate

Morphine sulfate extended-
release tablets

Mallinckrodt Inc/Covidien

16 Morphine 
sulfate

Morphine sulfate extended-
release tablets

Watson Pharmaceuticals

17 Morphine 
sulfate

Morphine sulfate extended-
release tablets

Rhodes Pharmaceuticals

18 Oxycodone 
hydrochloride

*Oxycodone HCl extended-
release tablets

Mallinckrodt Inc/Covidien

19 Oxycodone 
hydrochloride

*Oxycodone HCl extended-
release tablets

Impax Laboratories

20 Oxycodone 
hydrochloride

*Oxycodone HCl extended-
release tablets

Teva Pharmaceutical 
Industries

21 Oxycodone 
hydrochloride

*Oxycodone HCl extended-
release tablets

Endo Pharmaceuticals

22 Oxymorphone 
hydrochloride

Oxymorphone HCl extended-
release tablets

Impax Laboratories

23 Oxymorphone 
hydrochloride

Oxymorphone HCl extended-
release tablets

Actavis

*Tentatively approved products.

Source: U.S. Food & Drug Administration Web site. http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm251735.htm.

TABLE (continued)
Long-acting and extended-release opioids requiring 
an opioid REMS*
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A more complete picture of your chronic pain patients’ opioid use
Studies show that getting a comprehensive assessment of your chronic pain patients’ opioid use may 

require more than self-reports and behavioral clues.1 Using Ameritox’s Rx GuardianSM process, now 

enhanced with Rx Guardian CDSM, you’ll get objective, accurate medication monitoring results that can 

help you guide opioid therapy and prevent possible misuse, abuse, and diversion.

Beyond standard urine drug testing 

INTRODUCING
SM

  The most comprehensive 
reference database of adherent 
pain patients: Your patients’ 

results are compared against 

a robust database to help you 

identify possible misuse with 

a higher degree of confi dence.

  Physiologic variables: 
Height, weight, and hydration 

are taken into account for a 

more accurate assessment 

of adherence.

  Easy-to-interpret results: 
Rx GuardianSM Results 

Reports provide detailed 

data to help you assess 

your patients’ opioid use 

and optimize patient care.

PRESCRIBING OPIOIDS? 

KNOW WHERE THEY STAND

potential diversion?

-2.17
within reference range

-0.28

potential overuse?

+2.38

To learn more about how Ameritox, the leader in Pain Medication Monitoring SolutionsSM, and 

next-generation Rx Guardian CDSM can help you assess where your chronic pain patients stand 

in their opioid use, call 888-379-5215 or visit ameritox.com/perspectives

Scan this code with your smart phone or visit ameritox.com/
perspectives to learn how one internal medicine clinic used 

urine drug monitoring in their practice. 

Your Rx GuardianSM Results 

Report can help you assess your 

patient’s adherence to his or her 

opioid regimen by comparing 

them against a database of 

patients assessed as adherent.

 95% of patients in the 

database have standard scores 

that fall between -2 and +2

 If your patient falls outside of 

these two standard scores there 

is a possibility of nonadherence

1. Bronstein K, Passik S, Munitz L, Leider H. Can clinicians accurately predict which patients are misusing their 
medications? Poster presented at: American Pain Society 30th Annual Scientifi c Meeting; May 18–21, 2011; Austin, TX.
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