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an ABI. It should be noted that a small fraction of patients with 
PAD who experience classic claudication may have a normal 
ABI, and a single negative test should not impede arrival at an 
accurate diagnosis.6 If PAD is strongly suspected, the patient 
can be assessed by comparing the ABI value after exercise 
with the resting ABI value (exercise ABI stress test) to provide 
an accurate PAD diagnosis.8 

Critical Limb Ischemia
The clinical presentation of CLI includes ischemic rest pain, 
foot skin ulceration, or gangrene.12 While only 1% to 2% of 
patients with PAD will ever experience these severe symp-
toms, establishing a correct CLI diagnosis and differentiating 
other causes of foot sores is critical if major morbidity and 
mortality are to be averted.7 Individuals with CLI have the 
most adverse 1-year cardiovascular outcomes of any cardio-
vascular disease (CVD), and prompt detection and treatment 
are essential to save both limbs and lives.19 Thus, the PCP 
must follow up cases of CLI and ensure that the possibility 
of CVD is urgently addressed and managed. Diabetes and 
smoking contribute signifi cantly to the rapid progression of 
PAD to CLI, underscoring the need for a persistent effort by 
the patient to optimize diabetes control and quit smoking.19

If CLI is suspected, clinicians should document the localization 
of foot pain, assess for the presence of PAD-related risk fac-
tors, perform a careful foot examination, and immediately per-
form an ABI.12 An ABI value of <0.40 or ankle blood pressure 
of <50 mm Hg objectively demonstrates severe PAD.1,6 It is no 
longer suffi cient for clinicians to simply associate severe PAD 
with pale, shiny, or cool skin, or to look for signs of retarded 
hair growth or thickening of the toenails; these are nonspecifi c 
signs and are generally not helpful.19 Once signs or symptoms 
of CLI and objective evidence of PAD are documented, 
immediate referral to a vascular specialist is critical for a prompt 
assessment of limb viability and plans for revascularization. 

PAD Treatment: Strategies for Care

After the diagnosis of PAD is established and its severity 
is objectively determined, the treatment pathways for each 
patient can be identifi ed:7

Clinical Presentation Treatment Pathways

Asymptomatic PAD    Risk factor management: 
 ✓ Immediate cigarette smoking cessation
  ✓ Blood pressure <140/90 mm HG
   ✓  LDL-C <100 mg/dL (<70 mg/dL for patients 

at very high risk)
  ✓ HbA1C <7.0% for patients with diabetes
  ✓ Antiplatelet medications

Atypical leg pain and  If claudication limits exercise and functionality:
intermittent claudication   ✓  Refer patient to supervised exercise training 

at a cardiovascular rehabilitation center 
following PAD exercise protocols

  ✓  Review the risk/benefi t of other pharmacologic, 
percutaneous, and surgical interventions

  ✓ Prescribe cilostazol (100 mg 2 bid)a 
  ✓  Consider endovascular and surgical 

interventions if improvements have not 
been made with supervised exercise and 
pharmacologic therapy

Critical limb ischemia  Treatment determined on a case-by-case basis: 
 ✓ Parenteral administration of a prostaglandin
 ✓ Catheter-based thrombolysis
✓ Endovascular or surgical intervention

Advancing Vascular Care Standards

Improvements in healthcare standards do not occur randomly, 
in isolation, or merely because a new technology becomes 
available. Standards of care improve only when current or 
new diagnostic and treatment strategies are tested within the 
framework of prospective, multicenter, randomized clinical 
trials. In past decades, such clinical investigations were 
rare for the PAD syndromes. A series of new, major clinical 
investigations that offer a unique opportunity to advance PAD 
care standards now exist. The National Lung, Heart, and 
Blood Institute (NHLBI)-sponsored “Claudication: Exercise 
vs. Endoluminal Revascularization” (CLEVER) trial is currently 
evaluating the potential benefi t, risk, and cost-effectiveness 
of best-care strategies (claudication pharmacotherapy, 
supervised exercise, or primary stenting) for individuals with 
aortoiliac PAD and claudication in >20 medical centers around 
the country.

Improving PAD awareness among clinicians and the public 
is crucial for effective CVD prevention, early detection, 
integrated treatment, and rehabilitation. About 1 in 4 adult 
Americans at risk for PAD is aware that it exists, and even 
fewer know about the causes and associated risks of PAD to 
life and limb.20 This knowledge base is far smaller than that of 
any other CVD and many other, less prevalent diseases, such 
as multiple sclerosis, amyotrophic lateral sclerosis, and cystic 
fi brosis.20 As such, risk cannot be linked to prevention, nor 
can overt disease be linked to effective treatment.

Our responsibility as healthcare providers must be to provide 
the best individual care with a population-based community 
health focus. To reduce both the individual and societal 
burden of PAD, it is critical that we all take action. Now. 

What You Can Do:

✓ Be aware of and practice “best medicine” via the American 
College of Cardiology/American Heart Association “Practice 
Guidelines for the Management of Patients with PAD.”7

✓ Be proactive in increasing the level of awareness of PAD 
among your patients and professional partners in clinical 
practice. A variety of free educational tools are available 
through the “Stay in Circulation: Take Steps to Learn About 
PAD” campaign conducted by the NHLBI at: www.aboutpad.
org, and via the nonprofi t Peripheral Arterial Disease 
Coalition at: www.padcoalition.org.

 ✓ Create a PAD detection and treatment clinical pathway in 
your healthcare system.

 ✓ Participate in regional and national PAD medical education 
opportunities.

 ✓ Recognize and actively support the role of clinical research 
in advancing our growing knowledge base about PAD 
treatment strategies. Visit www.clinicaltrials.gov for clinical 
trials funded by the National Institutes of Health.

a Cilostazol is contraindicated in patients with congestive heart failure.

For more information on the CLEVER study, visit: 

www.lifespan.org/services/clintrials/vdrc/Studies/CLEVER.

A Call to Action
Continued from page 2

To reduce the individual and 
societal burden of PAD, it 
is critical that we all take 
action. Now. 
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Diagnosis 

Blood work reveals a mild normochromic, normocytic anemia and 
normal kidney and liver functions. The Westergren erythrocyte 
sedimentation rate (ESR) is 46 mm/hour and the C-reactive protein 
(CRP) is 3.5 mg/L, indicative of signifi cant infl ammation. The chest 
X-ray is clear. Review of earlier fi lms reveal some mild peri-articular 
osteopenia, but is otherwise unremarkable. Current radiographs 
of the feet indicate periarticular osteopenia and a new erosion of 
the head of the 5th metatarsal joint, consistent with infl ammatory 
joint disease (see Figure on page 3). In addition, serologic studies 
indicate a negative rheumatoid factor and a high titer positive 
cyclic citrullinated peptide (CCP) antibody. Hepatitis BsAg and 
hepatitis C virus antibodies are unremarkable. These fi ndings are 
consistent with a diagnosis of rheumatoid arthritis (RA).

Treatment 

BF was started on prednisone 7.5 mg/day for control of her pain 
and swelling, and on methotrexate (MTX), with the dose titrated 
up to 20 mg/week over 6 weeks. Folic acid supplementation 
was begun at 1 mg/day. BF was counseled on the importance of 
reliable birth control and abstinence from alcohol while on MTX. 

Discussion 

RA is a polyarticular, symmetric arthritis with a propensity to 
involve the small joints of the hands and feet.1 Although the 
hands are usually the fi rst joints involved, a substantial subset 
of patients may present with disease of the MTP joints.2 Early 
disease is characterized by prominent morning stiffness that 
lasts for hours, in contrast to that of osteoarthritis that lasts only 
minutes. Nonspecifi c features include malaise and fatigue, 
low-grade fevers, myalgias, and arthralgias.3 Articular 
destruction occurs during this period of time, making rapid 
diagnosis of early disease a clinical imperative.3

The hallmark of the physical examination is the presence of 
synovitis.3 Synovitis of the MTP joints is particularly diffi cult to 
assess unless it is very severe. Joint effusions are frequently 
present, and a synovial fl uid analysis can be useful in ruling out 
other causes of arthritis.1 Extra-articular disease can be seen 
in patients with the most severe forms of RA and may include 
the presence of subcutaneous nodules, secondary Sjögren’s 
syndrome, pleuro-pericarditis, interstitial lung disease, and 
rarely, rheumatoid vasculitis.1 As a rule, patients with extra-
articular disease tend to have a poorer prognosis.1 

Initial radiographs are usually normal but may show periarticular 
osteopenia, a non-specifi c sign of infl ammatory joint disease.3 
Erosive disease requires some time before it is evident on plain 
fi lms. Anemia is very common in patients with RA; the degree 
of anemia often correlates with the severity of the infl ammatory 
disease.3 Thrombocytosis and the elevated acute phase 
reactants, ESR and CRP, are often present. The rheumatoid factor 
is an antibody, usually immunoglobulin (Ig) M, directed against 
the Fc portion of IgG. It is present in about 50% of patients with 
early RA and in 80% of patients with established RA.4 The CCP 
antibody is a more specifi c marker for RA, and the presence of a 
high titer predicts the development of severe disease.5

Early and aggressive disease control is essential to slow the 
progression of joint damage, stabilize or prevent functional 
limitations, and prevent the complications of long-term 
uncontrolled infl ammation.6 RA is incurable; once damage has 
occurred, it is irreversible. There is good evidence, however, that 
early aggressive therapy with multi-drug regimens in a rapidly 
escalating fashion is most effective in controlling the disease.7 

It is thus imperative that when diagnosed, the primary care 
provider swiftly refer the patient to a rheumatologist. Although 
not a substitute for early, aggressive pharmacologic treatment, 
nonpharmacologic options include patient instruction in joint 
protection, conservation of energy, and a home program of joint 
range motion and strengthening exercises.1

Nonsteroidal anti-infl ammatory drugs and low-dose prednisone 
are very effective in controlling the symptoms of RA, but are not 
adequate to prevent the progression of the disease.1 Therapy 
with disease-modifying antirheumatic drugs (DMARDs) should be 
started within 3 months of disease onset.1 MTX is usually the fi rst 
drug of choice for patients with aggressive disease.3 In patients 
with milder and nonerosive disease, hydroxychloroquine or 
sulfasalazine may be adequate.3 MTX was initiated in this patient 
because she had a very aggressive disease with evidence of 
erosions, and high titer CCP antibody and nodules on physical 
examination. The dose of MTX should be titrated to 20 to 
25 mg weekly as tolerated, and effi cacy should be assessed in 
about 3 months.1 Patients with an inadequate response to MTX 
are candidates for treatment with biologic response modifi ers.1 
Combination therapy with MTX plus oral DMARDs or tumor 
necrosis factor inhibitors is usually necessary to control RA.1 
Consultation with a rheumatologist is essential at this stage.

1. American College of Rheumatology Subcommittee on Rheumatoid Arthritis Guidelines. Guidelines for 
the management of rheumatoid arthritis: 2002 Update. Arthritis Rheum. 2002;46(2):328-346.
2. Ostendorf B, Scherer A, Mödder U, Schneider M. Diagnostic value of magnetic resonance imaging of 
the forefeet in early rheumatoid arthritis when fi ndings on imaging of the metacarpophalangeal joints of 
the hands remain normal. Arthritis Rheum. 2004;50(7) 2094-2102.
3. Rindfl eisch JA, Muller D. Diagnosis and management of rheumatoid arthritis. Am Fam Phys. 
2005;72(6):1037-1047.
4. Solanki K, Spellerberg M, Chapman P, et al. Anti-cyclic citrullinated antibodies: complementary to IgM 
rheumatoid factor in the early diagnosis of rheumatoid arthritis. NZ Med J. 2004;117(1203):U1097.
5. Avouac J, Gossec L, Dougados M. Diagnostic and predictive value of anti-cyclic citrullinated protein 
antibodies in rheumatoid arthritis: a systematic literature review. Ann Rheum Dis. 2006;65(7):845-851.
6. Emery P. Treatment of rheumatoid arthritis. BMJ. 2006;332(7534):152-155.
7. Allaart CF, Goekoop-Ruiterman YP, de Vries-Bouwstra JK, et al. Aiming at low disease activity in 
rheumatoid arthritis with initial combination therapy or initial monotherapy strategies: the BeSt study. 
Clin Exp Rheumatol. 2006;24(6 suppl 43):S-77-S-82.

COMPLICATED CASE
Continued from page 3 Distinguishing RADistinguishing RA

Symmetric Asymmetric

LocalizedSystemic

Polyarticular Monoarticular

Articular Nonarticular

OA vs RA: WHAT ARE THE 
DISTINGUISHING FACTORS?

•  RA may be systemic; 
OA is usually localized

•  Underlying process in 
RA is infl ammatory; 
OA is degenerative

•  RA is usually symmetric; 
OA may be asymmetric

RA: EXTRA-ARTICULAR 
MANIFESTATIONS

•  RA is polyarticular; OA and 
gout may be monoarticular

•  RA course is often persistent 
(vs episodic)

•  RA onset is usually insidious 
(vs acute)

•  RA is articular; fi bromyalgia is 
nonarticular
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As many as 70% of patients aged >50 years experience nocturnal 

leg cramps (NLC), according to some estimates.1  Yet, no approved 

medications for NLC exist, leaving physicians and patients alike in 

a quandary over how to treat the condition. Michael J. Thorpy, MD, 

discusses potential management techniques.

Q:
  

Can patients do anything for immediate pain 

relief from NLC?

Most often, people fi nd that stretching the muscle by holding 

onto the foot and fl exing it towards the body helps to relieve pain. 

Unfortunately, by the time a patient grasps the foot, the pain has 

already started. However, the cramp and pain may be stopped 

if a patient can stretch very early during the onset of the cramp. 

Cramps can last up to approximately 9 minutes in duration, so 

the quicker patients can forcibly fl ex the foot and stretch the 

muscle, the better the chance of preventing the contraction from 

becoming severe and long lasting.

Q:
 

 Are any effective nonpharmacologic 

strategies available? 

Preemptive pain relief techniques such as exercise or hot baths 

before bed have not been proven effective in trials.Treatment 

during the muscle contraction is the most effective approach 

for stopping the cramp as quickly as possible and preventing it 

from increasing in severity. Nonpharmacologic treatments for 

NLC include stretching exercises, increasing exercise during the 

daytime, taking hot baths, and massaging the legs. Unfortunately, 

there is no good evidence that these treatments actually prevent 

cramps from occurring. Often, people need medications. 

Certain over-the-counter medications have been suggested 

for the treatment of NLC. Reports of vitamin E and vitamin B 

effectiveness are mixed; likewise, there is no good evidence that 

calcium or magnesium supplementation is helpful in the normal 

population. There is some evidence that calcium or magnesium 

may be effective in some pregnant patients.

Q: 
  

What pharmacologic strategies are available? 

Most patients with severe NLC need prescription medication. 

There are three pharmaceutical options. First, there is quinine 

sulfate*, which has been used for many years for the treatment 

of NLC. Then there are muscle relaxants, such as orphenadrine 

citrate*, for which there is some, but not good, evidence of 

effectiveness. Finally, there are calcium channel blockers such 

as verapamil* and diltiazem*, which have been shown in small 

studies to have some benefi t in NLC but unfortunately haven’t 

been subjected to large trials. There are no FDA approved 

medications for NLC. Quinine sulfate* has been used for NLC in 

the past, but it is not FDA approved for this indication. In fact, in 

2006, the FDA issued a warning against the use of quinine sulfate* 

in the prevention or treatment of NLC. The FDA felt that the risk/

benefi t ratio was not good enough to use quinine sulfate* in the 

treatment of NLC.

Unfortunately, quinine sulfate* has been associated with 

serious side effects and even death in some patients. More 

typically, quinine sulfate* may cause ringing in the ears or 

hypersensitivity reactions. It can also cause cardiac arrhythmias or 

thrombocytopenia. Most of these side effects are dose-related; the 

higher the dose of quinine sulfate* and the longer it is used, the 

more likely that one will experience an adverse effect. However, it 

has been reported that even with short duration use at low doses, 

people can experience side effects with quinine sulfate*. There is 

no way to predict these potential adverse effects.

Some people have found that taking a glass of tonic water can 

be helpful in the treatment of NLC. Tonic water contains about 

20 mg of quinine in a glass, and even that very small amount of 

quinine can be helpful for some patients. That may be a good 

place to start.

Q:
   

Ultimately, what advice can you give clinicians 

for managing NLC in their patients?

When a patient is diagnosed with NLC, the fi rst line of treatment 

should be nonpharmacologic. A brief work up should be 

completed to fi nd a possible secondary cause, such as an 

electrolyte abnormality or an orthopedic condition. Exercises and 

stretching of the muscle are the modalities that should be used 

fi rst. If these techniques can relieve the sensation quickly enough 

for patient satisfaction, treatment is complete.

In pregnancy, treatment for a patient with signifi cant, very 

distressing leg cramps that require medication should begin with 

calcium or magnesium supplementation. These supplements 

have been shown in some studies to be effective and can be 

obtained over the counter.

In severe cases of NLC, one should consider the use of 

pharmaceutical medications. Historically, quinine sulfate* has 

been used, but use of this drug raises concerns because of 

its poor risk/benefi t ratio. Because there is newer evidence 

on the effectiveness of calcium channel blockers, one may 

want to consider using verapamil*, diltiazem*, or alternatively, 

orphenadrine citrate*. However, it should be noted that these 

medications are not FDA approved. 

In very severe cases when calcium channel blockers* or muscle 

relaxants* aren’t effective, the use of quinine sulfate* can be 

considered. However, when prescribing quinine sulfate*, one 

should carefully warn the patient about its potential side effects 

and follow the patient closely. 

*Not FDA approved for this indication.

1.  Abdulla AJ, Jones PW, Pearce VR. Leg cramps in the elderly: prevalence, drug and 

disease associations. Int J Clin Pract. 1999;53(7):494-496.

For the full version of this interview and reference 

citation, visit www.LegDisorders.org and click on 

“Ask the Expert.”

The Treatment Dilemma With Nocturnal Leg Cramps
A Conversation With Michael J. Thorpy, MD

Michael J. Thorpy, MD, is Professor of Neurology at the Albert Einstein College of Medicine and Director of the Sleep-Wake Disorders Center at 
Montefi ore Medical Center in Bronx, New York.

Dr Thorpy has indicated the following relevant fi nancial relationships: he is a speaker for GlaxoSmithKline and Boehringer Ingelheim GmbH.
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BOLD Goes Live 
Excerpts From our Nationwide Simulcast 

As part of the Biology of Leg Disorders™ innovative outreach, 
PPS® conducted a multi-city Live Simulcast on November 3, 
2007, featuring fi ve esteemed members of our cross-disciplinary 
Steering Committee. Our chairs in neurology, sleep medicine, 
rheumatology, and vascular medicine, along with our primary 
care experts, workshopped six case studies that examined the 
diagnosis, management, and long-term implications of various 
conditions affecting the legs in an interactive 3-hour broadcast. 

ON RESTLESS LEGS SYNDROME (RLS):
Michael Thorpy: Most patients with RLS don’t need sleep studies. 
If you’re going to treat the RLS symptoms, you’re going to treat any 
periodic limb movement (PLM) that may be there. Very often, we fi nd 
that the spouse of a patient with RLS will say, “My spouse’s legs jerk 
during the night.” Then you know that they have some PLM. 

Joyce Ross: I think frequently patients will come in and just talk 
about not feeling well. They’re not sleeping well; they’re agitated; their 
concentration might be slightly off; overall, they just don’t have good 
quality of life. I think that that’s where we have to be investigative....

ON OSTEOARTHRITIS (OA):
Paul Doghramji: Oftentimes, patients come in and they have mild pain 
but a substantial amount of crepitus. Does the amount of crepitus 
correlate with the degree of OA? 

John Sundy: The symptoms of crepitus or the degree of X-ray changes 
that you may see often don’t correlate with OA symptoms. 
I think the important thing is that patients tend to fear crepitus. They are 
concerned that they’re continuing to cause a lot of damage by using the 
joint. It’s important for us to encourage patients to become more active 
and to not decrease activity because of the grinding sensation 
(ie, crepitus) that they get....

ON PERIPHERAL ARTERIAL DISEASE (PAD): 
Paul Doghramji: Are we suggesting that if somebody comes in with 
claudication, we absolutely should do a workup for coronary disease? 
If so, what are we talking about? Stress testing? Should we refer to a 
cardiologist? What do you suggest? 

Emile Mohler: Absolutely. I’m going to tell patients that I consider 
them to have already had a heart attack or stroke, and I’m going to treat 
them very aggressively because of the high risk. I ask if they’re having 
chest pain, any shortness of breath with exertion, or any trouble getting 
around. I do a good history and physical examination. I have a very low 
threshold for doing stress testing. The problem is that individuals aren’t 
going to walk on the treadmill very well. 

Paul Doghramji: I think what you’re saying is that the critical nature 
of PAD is an incredible predictor for coronary artery disease. You 
also mentioned stroke. In that case, are we again talking about blood 
pressure, diabetes control, and those types of secondary problems? 

Emile Mohler: Absolutely. Risk factor modifi cation is the key to 
preventing not only heart attack, but stroke, as well....

View the Simulcast on Medscape in its entirety 
beginning this spring!

Just visit Medscape.com.
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Seated from L to R: Emile R. Mohler III, MD; 
John S. Sundy, MD, PhD; Paul P. Doghramji, MD; 
Michael J. Thorpy, MD; Joyce L. Ross, MSN, CRNP, 
CS, CLS.
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