
The need for participation of the primary care physician in the treat-

ment of sleep apnea has become much more apparent in recent years.1

Compliance with CPAP use has been found to be unacceptably low (on

the order of only 46%).2 By intervening pro-actively, the PCP can

increase compliance substantially and prevent the discontinuation of

treatment in a majority of non-moti-

vated patients.3,4

—The Editor

Introduction
As I was going through the TSA

security check on a recent flight to

Florida, I heard the agent announce

that we should put our computers

and our CPAP machines in a sepa-

rate bin. I was used to hearing the

admonition about computers, but did

not realize that CPAP machines were becoming so commonplace.

To start off our discussion, take as an example the case of 49-year-

old Mr. Smith who is 5’10” and weighs 255 lbs. His neck is short and

thick, and when you look into his throat, you have to push down hard on

the tongue blade to see the posterior pharynx. You would like to visual-

ize the tonsils, but you are afraid that any extra downward pressure on

the wooden tongue blade might cause it to break. The patient did not

come into the office of his own volition, but rather because his wife

insisted that he do so due to long pauses in his breathing. Both the paus-

es and his very loud snoring have increased over the past year since he

put on an extra 30 lbs. of weight. An easy clinical diagnosis. Or is it? 

A large number of individuals snore, and a lot of overweight patients

have hypopneas and not overt obstructive apneas. And what about cen-

tral apneas? Not all patients who snore and appear to stop breathing

have obstructive sleep apnea. How

do we know whether Mr. Smith

has obstructive sleep apnea? The

standard to confirm our suspicion

is to ask the patient to have a noc-

turnal polysomnogram, the most

common of sleep study. However,

the diagnosis of sleep apnea is not

made by polysomnography alone;

clinical evaluation also is required. 

Before proceeding with our dis-

cussion, we should look at some of

the terminology that might be confusing for some (and often for us).

Many of these terms might be found by the primary care physician in a

sleep study report or a sleep consultation letter. 

Sleep apnea is what we would expect from the term: a cessation of

breathing during sleep. When the term is used in conversations both

inside and outside of the medical profession, people are usually talking

about obstructive sleep apnea. Central apnea is indeed a cession of

breathing, but in a different context. A corollary would be the use of the

term “diabetes,” which would generally refer to diabetes mellitus and
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usually not to diabetes insipidus.  

Obstructive Sleep Apnea (OSA). An obstructive sleep apnea is

defined as cession of airflow for at least 10 seconds and due to obstruc-

tion of the upper airway.

Hypopnea is an abnormal respiratory event lasting at least 10 sec-

onds and associated with at least a 30% reduction in airflow, along with

at least a 4% drop in oxygen saturation. An alternative definition is a

50% reduction in airflow with either a 3% or greater fall in oxygen satu-

ration or an arousal from sleep. 

Respiratory-Effort Related Arousal (RERA) refers to a respiratory

event during sleep that does not meet criteria for either an apnea or a

hypopnea but that results in a disturbance in sleep or oxygenation. The

American Academy of Sleep Medicine Manual for the Scoring of Sleep

and Associated Events defines an RERA as a sequence of breaths lasting

at least 10 seconds characterized by increasing respiratory effort or flat-

tening of the nasal pressure waveform leading to an arousal from sleep. 

Obstructive Sleep Apnea-Hypopnea Syndrome (OSAHS) refers

to a cluster of clinical features caused by repetitive episodes of obstruc-

tive apneas and hypopneas (what we are usually talking about when we

say a patient “has sleep apnea”). These clinical features result from sleep

fragmentation or hypoxemia, or both, and can include consequences

such as sleepiness and hypertension. 

Sleep Disordered Breathing. This term is somewhat general and refers

to upper airways resistance syndrome and/or obstructive sleep apnea-

hypopnea syndrome (see above). The term probably would not be seen on

an official sleep study interpretation but often is used in the consultation

letter from a sleep specialist. Its primary use is to distinguish respiratory-

related sleep problems from other sleep disorders such as narcolepsy or leg

movement disorders.  

Apnea plus Hypopnea Index (AHI). The sum of the obstructive

apneas and hypopneas divided by the hours of sleep. Insurance compa-

nies and naïve clinicians often base the diagnosis or assign severity

based solely on the AHI. 

Respiratory Disturbance Index (RDI). The RDI is the sum of

apneas, hypopneas, and RERAs divided by the total sleep time, in hours. 

Upper Airways Resistance Syndrome (UARS) is a term that has

started to fall into disuse recently and is not recognized by many insurance

companies as a diagnostic entity. It has been used to describe sleep-disor-

dered breathing that consists mostly of RERAs. It basically refers to some

degree of inspiratory obstruction that is not enough to qualify as hypopnea

and with no apnea. The term has been used primarily to describe loud

snorers who do not have apnea but who have sleep fragmentation.

Anatomy
If we look at the oral cavity of a patient with suspected sleep apnea,

we would expect to see some sort of narrowing of the opening into the

back of the throat. If we shine a light into the mouth and ask the patient

to say the traditional “aah,” a wide open airway with good visualization

of the entire back of the throat and a small uvula hanging down would

make significant OSA much less likely (although not impossible).   

A classification by Mallampati has been helpful in describing the

physical features of upper airways narrowing. (See Figure 1.) With a

class 1 configuration, the entire uvula can be seen, along with any tonsil-

lar tissue. A class 2 configuration demonstrates only part of the uvula,

and class 3 shows only the base. With a Mallampati class 4 configura-

tion to the posterior pharynx, none of the uvula is visualized and about

all that can be seen is the tongue and the hard palate.  

Retropalatal and Retroglossal Regions (behind the hard palate and

behind the tongue). These locations are where the obstruction generally

takes place.5 Patients often believe their snoring results from nasal prob-

lems, but this is seldom the primary location. Nasal congestion can cause

an increase in the negative intraluminal pressure of the upper airways and

can aggravate snoring, but the main problem in OSA generally is found

behind the tongue. Alleviating nasal congestion with medication, polyp

removal, or septal surgery can sometimes help snoring but usually will do

very little for apnea. When a bed partner complains that a patient stops

breathing at night, the nose is not the best place to look for a cause.6

The two most common contributing factors to a narrowed opening at

the back of the throat is an elongated soft palate and/or a high-riding

base of the tongue. Redundancy of the tissue of the lateral pharyngeal

walls also can be seen as an anatomic characteristic, as well as the pres-

ence of enlarged tonsils. A backward displacement of the mandible (ret-

rognathia) also is described as an aggravating factor. However, in practi-

cal terms, this is not a common finding. Differentiating between an ele-

vated tongue base and true macroglossia can be difficult, although both

can contribute to symptoms of sleep apnea.

The pharyngeal airway is maintained open due to neuromuscular

influences that can be suppressed and subsequently cause apnea. Sub-

stances that decrease the size of the upper airway include alcohol, seda-

tives, and opiates. It would not be unusual for a wife to elect to sleep in

another bedroom on a football night when she knows that her husband is

going to be drinking a generous amount of beer, with the snoring that

follows. The same laxity of the soft tissues that causes the snoring also

can contribute to OSA.  
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Another major contributing factor in OSA is weight gain. It is not

uncommon for a patient’s bed partner to describe an increase in the

snoring and pauses in breathing with observed weight gain. Once a criti-

cal weight has been achieved, as little as a 10-pound gain can trigger the

onset of snoring and pauses (both of which can disappear with a similar

weight loss).7 As weight increases, the parapharyngeal fat pads also

enlarge and narrow the pharyngeal opening. This is more of a problem

in men, since more fat is deposited in the upper body and trunk in men,

whereas women have more in the lower body and extremities. Obesity

in older patients is especially problematic. The strongest risk factors for

OSAHS are obesity and age over 65. One study showed a body mass

index (BMI) of at least 25 kg/m2 had a sensitivity of 93% for the syn-

drome. Neck circumference greater than 18 inches is also a good predic-

tor for OSA.8

Pathophysiology
It is important to realize how simple a process OSA can be to under-

stand. One of the main activities of the upper airway muscles is to dilate

and stiffen the airway. This counters the negative intraluminal pressure

that develops when we inhale.9 Patients with obstructive sleep apnea

often have more collapsible or more narrow upper pharyngeal airways.

This adds to the pharyngeal narrowing caused by the normal sleep-relat-

ed reduction in the upper airway dilating muscle activity. The sleep state

itself is associated with a decrease in motor output to the pharyngeal

muscles and can add to the upper airway anatomic abnormalities often

seen in sleep apnea. The pharyngeal airway (and not the nose) is the site

of upper airway closure during sleep.

Sleep fragmentation and nocturnal oxygen desaturation are the ways

by which OSA impacts daytime functioning. People normally awaken

periodically during the night. This is usually not a problem because most

people are able to promptly fall back asleep and have no recollection of

these few, brief awakenings. A problem arises, however, when patients

arouse from sleep frequently, as occurs with sleep apnea. Sleep is divided

into two very distinct forms: rapid-eye movement sleep (or REM sleep),

and nonrapid-eye movement sleep (or NREM sleep). Approximately

75% of each night’s sleep is spent in NREM; the remaining 25% of sleep

is spent in REM. NREM sleep has three stages (1-3) that occur in cycles.

REM sleep is interspersed with NREM stages, with increasing amounts

of REM sleep toward the morning, when body temperature is lowest.

One can imagine that if an individual goes from awake to stage one, then

back to awake, then back to stage one, then back to awake frequently

during the night, the quality of that night’s sleep will be diminished. Such

repeated awakenings are the hallmark of sleep fragmentation.  

Fragmentation Triggers. The list of potential disturbances that can

disrupt sleep is long and can include noise, a restless bed partner, an

uncomfortable mattress, or respiratory distress because of apneas,

hypopneas, or RERAs. As far as sleep apnea is concerned, there are sev-

eral mechanisms involved in the arousal process. The most obvious to

an observer is the simple struggling to breathe that occurs as the patient

tries to breathe against a closed upper airway. The obstruction (and

therefore the term “obstructive” sleep apnea) is an inspiratory problem.

Another major cause of arousals is hypoxia, which is why arousals

are more common at the termination of apneic events.10 The patient usu-

ally falls back to sleep as the breathing pattern normalizes. Arousals

(which generally are considered to be at least 3 seconds or greater) often

are not remembered by the patient. Short periods of arousal frequently

are associated with amnesia for the event, and patients can have arousals

numbering in the hundreds and without being aware that their sleep has

been fragmented. As the number of arousals increases, daytime sleepi-

ness increases. Of special interest is the fact that excess daytime sleepi-

ness occurs even when the total sleep time during the night is unchanged.

It is the sleep fragmentation itself that is considered to be the cause of the

excessive daytime sleepiness. A patient who goes in and out of sleep fre-

quently during the night is also less likely to progress into the deeper

stage-three sleep that generally is felt to be more restorative.

Epidemiology
The current estimate of the prevalence of sleep apnea in the United

States is 5%, but this is likely a very conservative underestimate, as stud-

ies of several populations, notably commercial truck drivers, have indi-

cated a much higher rate of symptomatic, clinically significant sleep-dis-

ordered breathing.11 In youth and early middle age, the male:female ratio

for OSAHS is about 2:1, but after menopause, the incidence rises in

women, and the prevalence difference between the sexes is small.12 Being

Asian or Hispanic is probably an independent risk factor for sleep apnea.

Data about African Americans also suggests that African ancestry may be

a risk factor, but the evidence is not as strong as it is for Asians.13

Because our population is becoming heavier, older, and more diverse, the

prevalence of sleep apnea is clearly increasing. 

Genetics
Patients often ask whether sleep apnea can be inherited. The short

answer is yes, but not in the strict Mendelian sense of the word as one

sees in the trisomy 21 associated with Down’s syndrome. A positive

family history increases the risk by two to four times.14 A better term

might be family clustering or familial aggregation. All of us inherit

physical characteristics from our parents. If both of our parents have

large Corinthian noses, there is a higher likelihood that we or one of

our siblings will have a similar proboscis. OSA has strong anatomical

characteristics, and family members often have shared craniofacial

uniqueness (both soft tissue and bony structures). The contributing fac-

tors for OSA, however, are usually multifactorial. Obesity has a marked

effect on apnea, and obesity is strongly heritable (obesity increases risk

for OSA 10-14 fold). In summary, a positive family history of OSA is

definitely a risk factor.

Diagnosis
Obstructive sleep apnea typically is diagnosed with a nocturnal

May 2009/Primary Care Reports 51

Executive Summary

• Obstructive sleep apnea is increasing in our country as obesity 
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• There is a “dose dependent” association between obstructive 
sleep apnea and hypertension.

• CPAP remains the mainstay of treatment for obstructive sleep 
apnea.

• Primary care physicians need to play an active role in their 
patients’ compliance with treatment. 



polysomnogram. The patient arrives at the sleep center a little before bed-

time, and a technician attaches electrodes and sensing devices to record

oxygen saturation, electroencephalogram (EEG), electrocardiogram

(ECG), electromyogram (EMG), eye movements, snoring, and occasion-

ally other physiologic signals. Data then are retrieved from the computer

readouts, and an analysis is made and coordinated with the sleep history

and physical examination done previously. The study can detect exactly

when the patient goes to sleep, the stages of sleep, what the breathing

pattern is like, oxygen saturation, abnormal ECG and electroencephalo-

graphic patterns (alpha delta sleep), leg movement disorders, as well as

many other sleep abnormalities.  

The diagnosis needs to be suspected first, however, by the primary

care physician before a polysomnogram can be considered.

Nocturnal Symptoms. Snoring is the most common complaint,

although spousal concern about pauses in the patient’s breathing is often

the case. Snoring generally is more prevalent in the supine position, and

the patient often complains of being awakened at night and told to roll

over. The snoring is seldom a problem for the patient, although patients

sometimes complain of waking themselves. Of more concern are noctur-

nal awakenings due to snorts or gasps that follow pauses in the breathing

pattern. Although snoring (and sleepiness) are the stereotypical symp-

toms, it is becoming increasingly clear that women who have sleep apnea

present differently from men. Women are much less likely to have been

told that they snore or stop breathing during sleep and much more likely

to present with insomnia, rather than sleepiness, than men.15

Daytime Consequences. Here is where it gets more difficult. The

most frequent daytime complaint is often feeling “tired.” However, the

cardinal daytime symptom for OSA is supposed to be “excess daytime

sleepiness.” The problem is that patients have a hard time distinguishing

between “tired,” “sleepy,” and “fatigued.” It is difficult to go through a

day without hearing someone complain of feeling tired. This complaint

has almost become part of the American way of life, with people finding

creative methods of wearing themselves out through work and other

activities while often sleeping less.  

Other Diagnostic Approaches to OSAHS. The combination of

ambulatory monitoring and oximetry (a.k.a., portable sleep studies) has

been studied recently as an alternative to facility-based polysomnogra-

phy. Although in-lab polysomnography has historically been the prime

diagnostic tool to confirm the presence of obstructive sleep apnea,

home testing has been evaluated as an alternative diagnostic approach.16

In general, patients with significant sleep apnea have greater

fluctuation in oxygen saturation and heart rate than those with-

out sleep apnea. However, thinner, younger patients without

lung disease can have significant breathing and sleep distur-

bance without remarkable oxygen desaturation. In other words,

oximetry and portable testing can be used to help rule sleep

apnea in, but they fall short in ruling it out. This form of testing

may be especially helpful in areas not served by facility-based

sleep diagnostic centers such as in rural settings. Even though

the Centers for Medicare & Medicaid Services (CMS) has

begun to reimburse for CPAP treatment in patients who are

diagnosed through home testing, it is still too early to see how

this form of testing is going to hold up over time in a real world

environment.  

Clinical Prediction Formulas. Several investigators have

developed prediction formulas based on findings in the history or phys-

ical examination. Among the most useful of such findings are history of

witnessed apneas, male gender, BMI, and neck circumference. In gen-

eral, these formulas are sensitive but not as specific as those for PSG.

Prediction formulas probably do have a place in the expedited diagno-

sis and/or triage of patients with suspected sleep-disordered breathing.

One of the most reliable screening tools for sleep apnea is the Berlin

Questionnaire. The information from such studies, however, needs to

be correlated with other aspects of the clinical history and physical

findings.17

Treatment
Once the sleep study is done, the first decision to be considered is

whether there is enough pathology to justify therapeutic intervention.

As with many treatment options in today’s managed care environment,

the physician often does not make all of the decisions in this regard.

Studies have suggested that apnea with a frequency greater than 5

episodes per hour (apnea plus hypopnea index) can have significant

detrimental effects. Many insurance companies and Medicare used to

pay for treatment only if the index was over 15 per hour. After dia-

logues with sleep organizations such as the American Academy of

Sleep Medicine, a compromise was reached, and most insurance carri-

ers now allow treatment if the episodes are 5 or greater and if the OSA

is accompanied by a history of excessive daytime sleepiness, ischemic

heart disease, stroke, hypertension, insomnia, mood disorders, or

impaired cognition. From a practical standpoint, it is usually not diffi-

cult to find one of these symptoms in the typical OSA patient. This

remains a somewhat murky area, however, in that the question often

remains, how much hypertension, insomnia, etc. justifies treatment? 

Other factors, such as whether nocturnal oxygen desaturation is pres-

ent on the polysomnogram, usually can help in the decision making.

Medicare uses a saturation of less than 89% for at least five minutes as a

cutoff for home oxygen use. This number also is helpful in deciding if

specific intervention for sleep apnea is justified. Would the patient with

mild sleep apnea accompanied by oxygen desaturation do just as well

with supplemental oxygen via nasal cannula as with CPAP? If we take

an overweight, hypertensive patient with nocturnal oxygen desatura-

tion and an apnea plus hypopnea index of only 5 episodes per minute,

insurance carriers would most likely agree to reimburse for treatment.

However, if the patient is opposed to using either CPAP, surgery, or a

52 May 2009/Primary Care Reports

Figure 1. Mallampati Score
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dental device, it may be appropriate to simply use nasal cannula oxygen

while the patient works on weight loss. 

Supplemental oxygen by itself, however, should not be used as a pri-

mary treatment for OSA. Correcting any hypoxia increases the length of

apneas (and thus CO
2

increases) but does not correct the cardiovascular

side effects of the apneas and hypopneas. More importantly, it does not

improve sleepiness,18 so the patient remains at risk for the important

complication of motor vehicle accidents. 

Behavior. Clearly, behavioral change has a major role both in caus-

ing and treating this condition. Weight loss can be curative. Even mod-

est weight loss (10%) can relieve mild sleep-disordered breathing.

Weight, appetite, and sleep are complex, interrelated factors that are

probably mediated in part by leptin, cortisol, insulin, and metabolic

rate. Patients newly diagnosed with obstructive sleep apnea have a

greater increase in weight in the year prior to diagnosis than their

weight-matched controls. All obese patients with SDB should be coun-

seled about weight loss. Cigarette smoking is an independent risk factor

for snoring and for sleep apnea. In addition, nicotine disrupts sleep, and

smokers generally have more sleep disturbances than nonsmokers.

Smoking cessation advice should be routine in treating all patients who

smoke. Muscle relaxants, including alcohol and sleeping pills, can

make apneas longer by reducing airway tone and by increasing the

arousal threshold. Moderate drinking clearly has been shown to exacer-

bate OSA and should be discouraged. 

CPAP (continuous positive airway pressure) is the mainstay for

treatment of OSA. Before the first CPAP device became available in

1981, the only viable treatment option was to perform a tracheostomy.

Multiple improvements have been made to the technology, especially

in the past decade. The treatment basically consists of a mask that

either fits over the nose or both the nose and mouth (full face mask).

The mask is connected by a tube to a pressure generator that intro-

duces ambient air under pressure into the upper airways and acts as an

internal splint to keep the airway open and thus eliminate the obstruc-

tive events as well as the snoring. If this sounds uncomfortable, it usu-

ally is. Just like the first time a person puts on a pair of glasses, it takes

a certain amount of effort to get used to having something strapped to

the face with air blowing into the nose and/or mouth. I often tell

patients not to use the CPAP the first night they have it, but simply put

on the mask without hooking it up to the machine. They can watch tel-

evision, help with the dishes, etc., and generally get used to wearing

the device and hopefully “desensitize” themselves somewhat. After a

day or two, they can connect the air-generating machine and get used

to breathing against the flow of air while they are awake. Once they

feel comfortable using the CPAP, they can then take it to bed and usu-

ally tolerate it better than if they had started it the first night.   

Determining how much a patient needs to use the CPAP for it to be

effective has been a topic of contention for a number of years. Recent

studies suggest that at least four hours of nightly use are needed to have

an adequate therapeutic effect. Six hours are considered adequate

presently, but these numbers may change as more research is done. Cur-

rent wisdom suggests that the more hours the CPAP is used during the

sleep period, the better. Nevertheless, CPAP appears to be extraordinarily

effective in intention-to-treat studies.19 The newer CPAP machines make

it easy to compute how much the patient actually uses the device thanks

to a memory chip that can record the time used. If a primary care physi-

cian is notified by a medical supply company that memory chip informa-

tion indicates suboptimal use of the CPAP, simply discussing this with

the patient often is enough to improve compliance.20 If the problem con-

tinues, referral back to the sleep specialist may be needed. The emerging

field of behavioral sleep medicine also has been helpful in improving

compliance. 

Surgery. The surgical approach to OSA was developed at about the

same time CPAP was developed; however, this form of treatment never

gained the popularity that the positive pressure therapy ultimately achieved.

One reason for this was the poor response rate. About half of the patients

had adequate resolution of their apnea, but this translated into a 50% failure

rate in the short term, and long-term data are even more dismal. Indeed, the

Cochrane database has concluded that initial surgical treatment of sleep

apnea cannot be justified on the basis of currently available data.21 Another

problem with this approach is the discomfort associated with the proce-

dure. I have never had a patient describe the aftermath in kind words, and

some female patients have even suggested that they would have preferred

childbirth to this type of surgery.  

The most common surgery is uvulopalatopharyngoplasty (UPPP).

Basically, the posterior part of the soft palate is trimmed off, along with

the uvula and with removal of any redundant tissue from the lateral pha-

ryngeal walls. Long-term side effects can include voice changes (espe-

cially with some foreign languages) and liquids exiting through the nose

if swallowed too quickly.22 Special circumstances such as exceptionally

large tonsils with a lot of lateral pharyngeal wall tissue might merit hav-

ing surgery offered as a first choice, but, generally speaking, the UPPP

surgery is reserved for patients who do not tolerate CPAP or who resist

the CPAP as a permanent fact of life. Some of the less invasive surgical

techniques, such as laser surgery, can be considered in less severe cases,

but, again, the failure rate is substantial. Surgical procedures that involve

moving the lower jaw forward and placing bone grafts, such as in cases

of retrognathia, are seldom needed and are generally limited to special

referral centers.23

Dental Devices. In contrast to the low surgical success rates, oral

appliances are proving to be an effective treatment in select cases of

mild to moderate sleep apnea and snoring.24,25 Mandibular repositioners

that pull the mandible forward (and with it, the tongue) are the most

common appliances. There is now a board examination for Dental Sleep

Medicine with a promising increase in new data coming out showing

favorable results in treating OSA. 

Nasal Dilators. Football players often wear the semi-rigid, stick-on

patches across the top of the nose. The purpose of the patch is to exter-

nally splint the nasal passages open. It was hoped that these devices also

would help snoring and possibly even OSA. The help with snoring is

only mild and sporadic at best, and dilation of the anterior nasal valve

using a nasal dilator has virtually no impact on OSA.26

Primary Care Treatment. An often under-utilized form of treatment

is position therapy, which can be initiated by the patient’s primary care

physician. When a patient presents with a chief complaint of snoring but

with no daytime consequences, simply getting the patient out of the

supine position can be of significant help. It also can be of benefit in

patients who have positional sleep apnea that is caused in great part by a

falling back of the tongue, due simply to gravity when the patient sleeps

in the supine position. There have been numerous creative ways to keep

patients off their backs. The most popular solution is sewing a pocket into
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the back of a pajama top or heavy tee shirt. This usually includes a flap

with a button so that a tennis ball or similar object can be inserted and

later removed for washing. The discomfort of lying on the ball is usually

enough to make the patients roll over to their side or abdomen. This gen-

erally reduces or stops the snoring, although I have had overweight

patients who have required a softball or larger objects to be effective. 

Why All of the Fuss About Sleep Apnea Recently?
Sleep medicine had a slow start in the 1970s, with the Stanford Univer-

sity group leading most of the early research. Initially the medical commu-

nity was reluctant to accept sleep disorders as real nosologic entities, and it

was not until the Department of Transportation became involved that

physician awareness rose.  Semi truck drivers were the first targets, due to

the link between obesity and highway accidents related to falling asleep at

the wheel secondary to sleep apnea.27 The previous attitude that sleep prob-

lems were more of a nuisance than real medical issues has dramatically

changed. Multiple medical problems are now being linked to OSA.

When a patient presents to a primary care physician with cognition

or performance deficits, especially if the patient is elderly, sleep apnea is

usually not high on the list in the diagnostic differential. As with many

medical issues, severe disease is much easier to identify. The subtle

changes related to mild obstructive sleep apnea, however, can be elusive.

Personality changes and inability to concentrate and maintain attention

to detail can be seen even in the mildest of cases. The emotional lability

seen in mild sleep apnea can be seen in so many other situations that the

diagnosis usually needs additional historical data to be considered. In

more severe cases, work performance can become a major problem,

along with family discord. Memory is easily affected by the sleep depri-

vation associated with the fragmentation of sleep. Not only is the stor-

age and processing of information hampered, but executive function

such as judgment and decision making can be jeopardized.28

High on the list of complications of sleep apnea is a wide array of car-

diovascular side effects. Any doubts a few years ago about the association

between obstructive sleep apnea and hypertension have effectively been

erased by numerous well controlled studies. There appears to be a “dose

dependent” association between obstructive sleep apnea and hypertension,

especially in the mild to moderate range of apnea. Since intermittent

hypoxia has more of an adverse effect on vascular endothelial cells than

sustained hypoxia, the hypoxia-reoxygenation cycles that occur with

chronic OSA not only facilitate systemic hypertension but also pulmonary

hypertension and coronary artery disease. It is now known that sleep

apnea leads to increased sympathetic tone, which facilitates hypertension,

and CPAP treatment can bring the sympathetic tone back down to

normal.29-31 More patients are being referred to sleep disorders centers by

cardiologists as they become aware of the association between OSA and a

wide variety of cardiac conditions.   

More recently, metabolic disturbances are being linked to the sleep

fragmentation and nocturnal oxygen desaturation seen in sleep apnea.32

A bidirectional association between diabetes mellitus and OSA has been

documented, with the autonomic dysfunction of diabetes contributing to

sleep apnea.33 Even the earliest studies showed a causal relationship

between OSA and glucose intolerance as well as insulin resistance. The

intermittent hypoxemia and sleep fragmentation due to recurrent

arousals related to apneas and hypopneas are being shown to contribute

significantly to the now much-discussed metabolic syndrome.

Pre-operative clearance also merits mention. Patients sometimes fail

to mention to their surgeon or anesthesiologist that they use a CPAP

machine at night, so it is helpful to have the primary care office chart

“flagged” as a reminder. General anesthesia can have serious deleterious

effects in patients with OSA. If the anesthesiologist is unaware of the

patient’s condition, surprises in this regard can be substantial. If patients

ask if they should take their CPAP machine with them for their surgery,

tell them yes. This adds to the treatment options the anesthesia depart-

ment has at its disposal. (Unlike mechanical ventilators, CPAP machines

are individualized to a specific patient.) 

Central Apnea
The other sleep apnea is one that we read about but do not hear

patients and bed partners complain about very much. There may be little

or no snoring associated with this form of pauses in breathing, and one

would actually have to be looking at the patient to pick up any abnormal

breathing pattern. Central apnea is characterized by pauses in breathing

due to a lack of ventilatory effort. No signal is sent to the diaphragm,

abdominal muscles, or accessory muscles of breathing for a breath to

take place. Carbon dioxide control mechanisms can be defective in

patients with chronic pulmonary disease, and Cheyne Stokes respiration

can be observed in patients with congestive heart failure. Many neurolog-

ic diseases can cause central apneas, especially in the elderly. In addition,

this form of apnea also is frequently seen in patients taking opioids for

pain. From a sleep standpoint, physicians should remember that the cen-

tral forms of apnea may cause hypoxia, and anything that causes hypoxia

can cause arousals that ultimately fragment sleep and lead to daytime

consequences. The diagnosis is made with a standard sleep study

(polysomnogram), and treatment is usually aimed at the cause. 

Growth Industry and Kickback
So far, the health insurance industry has been fairly lenient with

diagnostic studies to rule out sleep apnea. Due to an initial scarcity of

accredited sleep laboratories, Medicare allowed non-sleep trained

physicians to buy into stand-alone centers and then refer their own

patients into the centers for sleep studies. Normally this activity would

constitute a violation of the Stark anti-kickback legislation, but due to

the old regulations, non-sleep trained physicians can still refer their

patients to their own sleep laboratories and receive their “kickback” in

the form of stock value. The result has been a marked increase in free-

standing sleep centers across the country, some even in rented motel

rooms, and some with only marginal credentials. Among the difficul-

ties that have been seen with some of the free-standing centers is that

most are not set up to treat the broad scope of sleep disorders seen in

the general population. The main reason for the existence of some of

these independent laboratories is only to perform sleep studies. Once

the studies are completed, the center may have little else to offer the

patient. If a report of “sleep apnea” has been made, CPAP may be the

knee-jerk reaction as far as treatment is concerned. If the center does

not have an on-site sleep physician to evaluate treatment recommenda-

tions, other options such as surgery, dental devices, aggressive weight

loss, position change in bed, etc., may not even be considered. Treat-

ment of other sleep disorders found on the study as well as in the

history may simply be ignored. Cognitive behavioral therapy and addi-

tional behavioral sleep medicine measures may not even be offered
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due to the lack of specialized physician training in these areas. The

general lack of oversight in this regard may be coming to an end in the

near future. The Office of the Inspector General, which is the inves-

tigative wing of the U.S. Department of Health and Human Services,

issued a warning in October that it would be starting investigations

into sleep-related services during its fiscal year 2009. 

Can a primary care physician simply write a prescription for a

polysomnogram? Certainly, just as he or she can write for an echocardio-

gram. The difference between these types of studies is who reads the

data. Technicians are not allowed to render an official report on an

echocardiogram, and diagnostic considerations are left to the expertise of

a trained cardiologist. This is not the case with all sleep studies. Techni-

cians “score” the sleep studies by looking at up to seven or eight hours of

sleep data to verify the various stages of sleep and document observed

abnormalities.  Where the study goes from there is quite variable. Some

of the free-standing centers simply have a “condensed” summary sheet

that is compiled by the technician and sent to a sleep specialist, some-

times in another city. The specialist then looks at the summary sheet and

signs the bottom, often without having access to the raw data and also no

contact with the patient. Hospital-based sleep centers usually have stricter

guidelines for the evaluation of their sleep studies, and somewhere in the

process a sleep-trained specialist has access to the original tracings and

the opportunity to actually over-read the information. In our hospital, a

sleep-trained physician actually has to see the patient and get a very

detailed face-to-face sleep history, including co-morbid medical and psy-

chiatric problems along with a review of systems, physical examination,

family history, occupational history, etc. A board-certified PhD sleep spe-

cialist then reviews the sleep studies before the data even reach the hands

of the clinical sleep physician.  

When patients are sent to major, hospital-based sleep centers for

sleep evaluation, they may not get a standard sleep study. The examin-

ing physician may decide that a multiple sleep latency test or a mainte-

nance of wakefulness study would be more appropriate; or maybe a

sleep log; or maybe no study at all.

Legal Aspects of Cognitive and Performance
Deficits

As public awareness increases concerning the deleterious effects of

sleep apnea, so does the recognition by attorneys that this area is fertile

ground for potential lawsuits. Civil liability claims are becoming popu-

lar for accidents related to decreased alertness.  

Falling asleep at the wheel in New Jersey now counts as reckless-

ness under the existing vehicular homicide law. Canadian courts have

become even more punitive in their opinions, and physicians are high

on the list of targets. Statutory reporting by physicians of impaired

drivers in Canada with sleep apnea has reached the point that this

duty supersedes the physician’s obligation of confidentiality.34,35 The

impetus behind this trend is that sleep apnea patients are up to four

times more likely to have a motor vehicle accident, and effective

treatment of sleep apnea can reduce collision risk to normal.36

Patients do not have to completely fall asleep at the wheel to be at

risk. Sleepiness increases periods of inattention and has been linked

not only to accidents on the road but also in occupational settings.

From a primary care physician liability standpoint, at a very mini-

mum, there should be documentation in the chart that the OSA patient

understands that he or she is not to drive or engage in dangerous

occupational activity if he or she is not actively using a CPAP

machine or other treatment modality.

Future
As public awareness of OSA becomes even more pronounced, expect

to see an increasing number of patients reporting snoring as a concern. The

increase in obesity in our society also will be a challenge, and an overall

reversal in this obesity trend could resolve a large percentage of OSA prob-

lems. A large number of undiagnosed patients remain who have significant

OSA and who are functioning poorly in their personal and professional

lives. Many also have co-morbid issues, such as the above-mentioned car-

diovascular and metabolic consequences. What happens to these patients

depends in large part on the primary care physicians in the country and

their ability to think outside the box regarding the possible association

between OSA and other medical conditions.  
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Physician CME Questions

30. Obstructive sleep apnea (OSA) is defined as:

A. cession of airflow for at least 10 seconds and due to obstruction

of the upper airway

B. cession of airflow for at least 10 seconds and due to obstruction

of the upper airway with a 4% drop in oxygen saturation

C. cession of airflow for at least 10 seconds and due to obstruction

of the upper airway with either a 3% or greater fall in oxygen

saturation or an arousal from sleep 

D. at least a 30% reduction in airflow accompanied by an arousal

from sleep

31. The anatomic features of obstructive sleep apnea can include:

A. an elongated soft palate

B. redundant lateral pharyngeal walls

C. elevated base of the tongue

D. all of the above

E. A and C

32. The most common features of obstructive sleep apnea are:

A. snoring

B. nasal obstruction

C. excess daytime sleepiness

D. all of the above

E. A and C

33. Risk factors for obstructive sleep apnea include:

A. neck circumference over 18 inches

B. diabetes mellitus

C. positive family history

D. all of the above

E. A and C

34. A nocturnal polysomnogram includes measurements with:

A. electroencephalogram (EEG)

B. electromyogram (EMG)

C. electrocardiogram (ECG)

D. all of the above

E. A and C

35. Which statements are true regarding treatment of OSA?

A. Long-term results from surgery (UPPP) are competitive with

CPAP after one year.

B. Long-term results from surgery (UPPP) are competitive with

dental appliances after one year.

C. UPPP surgery usually is reserved for patients who resist CPAP

or do not tolerate this form of treatment.

D. All of the above.

CME Answer Key: 30. A; 31. D; 32. E; 33. D; 34. D; 35. C
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Best management of
acute ankle sprain
Source: Lamb SE, et al. Mechanical
supports for acute ankle sprain. Lancet
2009;375:575-581.

ASEVERE ANKLE SPRAIN (ANK-S)

might seem like a minor injury, but
clinicians may be underestimating the
burden of consequence. In addition to
the immediate period of limited mobili-
ty, full functional restoration takes
between 3-9 months for as many as 70%
of affected individuals. Indeed, it is not
uncommon to see long-term symptoms
referable to the ankle sprain, including
recurrent swelling, pain, and limitation
of activity. Because ANK-S is a com-
monplace event, confirming the best
approach to initial management merits
investigation.

Lamb et al randomized participants
presenting to EDs in the United King-
dom with severe ANK-S (n = 584) to 1
of 4 treatments: an Aircast® brace, Bled-
soe boot, below-knee cast, or double-
layer tubular compression bandage.

Participants generally used treat-
ments short-term, i.e., 10 days, and then
PRN. Tubular compression bandage
was the least efficacious method at 1, 3,
and 9 months and was similar in effica-
cy to the Bledsoe boot. The below-knee
cast was the most effective treatment,
but Aircast outcomes were similar for
ankle functionality at 3 months. Overall,
the below-knee cast showed the best
early symptomatic recovery, as well as
functional recovery by 3 months.
Although the philosophy of early mobi-
lization has achieved some popularity,
these data would suggest that tools that
limit mobilization early (i.e., cast, Air-

cast), should be considered preferential.
(Note: There is more than one Bledsoe
boot; because Bledsoe provides boots
with either flexion-extension mobility or
full immobilization, it is possible that
other versions of the Bledsoe boot might
be more efficacious).  ■

Metabolic syndrome
and salt sensitivity
Source: Chen J, et al. Metabolic syn-
drome and salt sensitivity of blood pres-
sure in non-diabetic people in China.
Lancet 2009;373:829-835.

ALTHOUGH DEFINITIONS OF WHAT

constitutes metabolic syndrome
(MBS) vary, there is general agreement
that insulin resistance (IR) is a funda-
mental component. By leading to sodi-
um retention, IR may contribute to the
development of hypertension (HTN).

Blood pressure effects of salt restric-
tion are highly variable, but one would
anticipate that MBS subjects might
respond more intensely based upon the
IR-to-sodium retention link. To investi-
gate this, Chen et al studied 1881 nondi-
abetic subjects, of whom 283 had MBS.
All participants were fed a low-sodium
diet (= 3 g NaCl/d) for 7 days, followed
by a high-sodium diet (= 18 g NaCl/d)
for 7 days. At baseline, the mean BP in
the MBS group was 128/81 mm Hg vs
115/72 mm Hg in those without MBS.  

High-salt sensitivity was defined as a
BP change of 5 mm Hg or more in
response to dietary salt modulation. At
the end of each diet period, MBS sub-
jects had a threefold or greater odds
ratio for high-salt sensitivity (both to a
rise in BP with sodium load, as well as a
reduction in BP with sodium restric-

tion). The benefits of salt restriction in
persons with MBS may be more sub-
stantial than the general population.  ■

Oseltamivir-resistant
influenza
Source: Dharan NJ, et al. Infections
with oseltamivir-resistant influenza
A(H1N1) virus in the United States.
JAMA 2009;301:1034-1041.

PROGRESSIVE RESISTANCE OF INFLUEN-
za A virus (FLU-A) to adamantanes

(i.e., amantadine, rimantadine) led to the
2006 CDC recommendation against
their use. Initial resistance patterns of
next-generation pharmacotherapies for
FLU-A, the neuraminidase inhibitors
(i.e., oseltamivir, zanamivir), were very
reassuring. Recently, growing resistance
patterns to oseltamivir (OSTV) are
shaping revised CDC recommendations.

Volunteer clinicians around the Unit-
ed States, known as sentinel physicians,
monitor patients who present with
influenza-like illness and send samples
to the CDC for confirmation of influenza
virus status. Among FLU-A viruses
assessed in the 2007-2008 influenza sea-
son, only 12.3% were OSTV-resistant.
Comparison of the demographics of sub-
jects with OSTV-resistant FLU-A to
subjects with non-resistant profiles did
not provide any insight into particular at-
risk groups (or protected groups), includ-
ing age, geography, symptoms, etc.

OSTV resistance profiles changed
dramatically in the FLU-A samples
from Sept. 28, 2008, to Feb. 19, 2009:
98.5% of H1N1 FLU-A samples
(264/268) were OSTV-resistant! Experts
are uncertain about the mechanism by
which OSTV resistance has proliferated.
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Current options in an environment of
high OSTV resistance include zana-
mivir, or OSTV plus rimantadine.  ■

Low back radiology:
Roadmap or mirage?
Source: Chou R, et al. Imaging strate-
gies for low-back pain. Lancet
2009;373:463-472.

LOW BACK PAIN (LBP) IS RESPONSIBLE

for as much as one-third of all dis-
ability dollars spent in the United States.
When patients present with acute LBP,
clinicians are tempted to perform radio-
graphic studies (MRI, CT, plain films)
to try to identify the source of the symp-
tomatology. Unfortunately, the prepon-
derance of current evidence suggests
that findings commonly reported on
radiographic studies such as narrowed
disk space, loss of lumbar lordosis, and
osteoarthritic changes, are just as com-
mon in asymptomatic volunteers as in
symptomatic LBP sufferers. 

Chou et al performed a meta-analysis
of clinical trials which enrolled patients
and included immediate imaging (CT,
MRI, or plain films) and compared them
with trials of similar patients who did not
undergo imaging (total n = 1804). In
addition to reporting radiography utiliza-
tion, included trials had to provide infor-
mation on outcomes of pain or function,
quality of life, mental health, overall
improvement, and patient satisfaction.

Chou et al found that in the absence
of signs of a serious underlying condition
(e.g., fever, weight loss, history of can-
cer), immediate imaging was not associ-
ated with improved outcomes. Indicative
of the need for more public education,
the article also reminds us that in one
study, patient preference to undergo radi-
ography was as high as 80%.

Routine radiography for acute LBP
does not improve outcomes, is associat-
ed with substantial cost, and may sug-
gest pathology which is, in effect, unre-
lated to the symptomatology.  ■

Bariatric surgery and
reversal of dysglycemia
Source: Salinari S, et al. First-phase
insulin secretion restoration and differen-
tial response to glucose load depending
on the route of administration in type 2
diabetic subjects after bariatric surgery.
Diabetes Care 2009;32:375-380.

MOST TYPE 2 DIABETICS (DM2) WHO

undergo bariatric surgery enjoy a
prompt reversal—or at least a substantial
diminution—of their dysglycemia.
These salutary effects occur both after
malabsorptive surgery (diverting the
digestive tract around to bypass compo-
nents of the small intestine) or restrictive
surgery (diminishing gastric capacity).
The mechanisms by which surgery
improves glucose regulation appear to
go beyond simple weight loss; indeed,
glucose regulation improves well before
meaningful weight loss has occurred,
suggesting that some change in intestinal
glucose modulation factors must be
involved.

Salinari et al studied glucose metabo-
lism in 9 DM2 subjects who underwent
biliopancreatic diversion bariatric surgery,
comparing their glucose metabolism with
healthy, normal-weight controls.

The healthy pancreas provides a
bolus of preformed insulin immediately
in response to mealtime increases in
plasma glucose. One of earliest manifes-
tations of DM2 is loss of first-phase
insulin secretion, leading to a consistent
mismanagement of glucose, since early
elevations of plasma glucose are not met
with a prompt matching insulin bolus. In
this trial, the first-phase insulin response
was restored by 1 month after surgery.

Similarly, beta-cell responsiveness to
glucose elevation was normalized; and
lastly, insulin sensitivity was restored to
essentially normal. Concordant with the
concept that elimination of some intesti-
nal component is central to these phe-
nomena, sensitivity to oral glucose was
improved to a greater degree than was
intravenous glucose. Incretin levels
(GLP, GIP), however, were unchanged.

Malabsorptive bariatric surgery pro-
vides prompt regression of DM2, appar-
ently due (at least in part) to some as yet
unidentified intestinal hormone, and
independent of identified incretin hor-
mones such as GLP and GIP.  ■

Herpes zoster in TNF-
treated RA patients 
Source: Strangfeld A, et al. Risk of her-
pes zoster in patients with rheumatoid
arthritis treated with anti-TNF-α agents.
JAMA 2009;301:737-744.

THE EVOLUTION OF PHARMACOTHERA-
py for rheumatoid arthritis (RA) has

led to the development of agents which,
at least, offer major symptomatic
improvement, and at best, promise
remission. Because TNF agents involve
modulation of steps critical to immune
integrity, vigilance for serious bacterial
infections is required. Yet, whether TNF
agents impact the incidence of viral
infections, which is also important, has
been little-studied. Population studies on
patients with RA have demonstrated a
doubling of risk for herpes zoster com-
pared to a control population. 

Strangfeld et al enrolled RA patients
(n = 5040) receiving either TNF agents
or conventional DMARDS, such as
methotrexate. Herpes zoster incidence
was monitored over 36 months. 

Overall, TNF agents were associated
with an increased zoster incidence (haz-
ard ratio = 1.82) compared to conven-
tional treatment. Among the TNF
agents, there was a distinct difference
between etanercept, which did not show
a statistically significant increase in
zoster risk, vs infliximab and adalimum-
ab, which did. The authors suggest that
patients treated with the latter two
agents merit particular vigilance for
early signs and symptoms of herpes
zoster to allow prompt intervention.  ■
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In this issue: Aspirin dose and cardiopro-
tection; uncovering modafinil’s abuse potential;
proton-pump inhibitors and clopidogrel; FDA
actions.

Finding pharmaceuticals in natural products
Some natural products are not so “natural”

after all. The FDA has warned consumers for sev-
eral months that a number of weight-loss prod-
ucts contain undeclared pharmaceutical
ingredients. The newest products to join the list
are Herbal Xenicol which contains cetilistat (a
drug similar to orlistat that is not approved in
this country), as well as Slimbionic and Xsvelten,
both of which contain sibutramine (the prescrip-
tion medication also known as Meridia®). The
FDA’s list of over-the-counter weight-loss agents
that contain undeclared active pharmaceutical
ingredients now includes 72 products. Some of
the other undeclared pharmaceutical ingredients
found in these products include fenproporex (an
amphetamine derivative no longer available in
this country), fluoxetine (Prozac®, an SSRI),
furosemide (Lasix®, a loop diuretic), and even
phenytoin (Dilantin®, an antiseizure medication).
The FDA is seeking recalls on many of these
products; however, some are available only on-
line and previous recall efforts have proved 
inadequate. 

In a related story, the FDA has announced a
voluntary recall of Zencore Plus, the heavily mar-
keted product for “natural male enhancement,”
which has been found to contain benzamidenafil,
a new PDE5 inhibitor not yet available in this
country. Benzamidenafil is similar in action to
sildenafil (Viagra®) and tadalafil (Cialis®). PDE5
inhibitors are noted to have a drug interaction

with nitrates, leading to potential life-threatening
risk of sudden and profound drop in blood pres-
sure. Zencore Plus is distributed by Hi-Tech
Pharmaceuticals in Norcross, GA, and is widely
sold in health food stores, by mail order, and by
Internet sales.

Aspirin dose and cardioprotection
What is the best dose of aspirin for patients

taking dual therapy with clopidogrel to prevent
cardiovascular events? Investigators looked at
15,595 patients with cardiovascular disease or
multiple risk factors in an observational analysis
from a double-blind, placebo-controlled random-
ized trial. Patients were randomized to doses of
aspirin less than 100 mg (75 mg or 81 mg), 100
mg, or greater than 100 mg (150 mg or 162 mg)
with or without clopidogrel. The primary efficacy
outcome was the composite of myocardial infarc-
tion, stroke, or cardiovascular death and the pri-
mary safety endpoint was severe life-threatening
bleeding. In patients given aspirin alone, the haz-
ard ratio for the efficacy and safety endpoints
were the same regardless of aspirin dose. In
patients given aspirin with clopidogrel, there was
a statistically nonsignificant associated reduction
in efficacy with aspirin doses over 100 mg, and a
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significantly higher increase in harm (hazard
ratio, 1.30 with clopidogrel plus aspirin greater
than 100 mg). The authors conclude that daily
doses of aspirin greater than 100 mg were not
associated with benefit and may be associated
with harm in patients also taking clopidogrel.
Therefore, daily doses of aspirin 75-81 mg opti-
mize efficacy and safety in patients requiring
long-term aspirin therapy, especially in patients
receiving dual antiplatelet therapy (Ann Intern
Med 2009;150:379-386). This is especially impor-
tant given the recent U.S. Preventive Services
Task Force recommendation that encourages men
ages 45-79 years to take aspirin preventively
when the potential benefit of a reduction of
myocardial infarction outweighs the potential
harm of an increase in gastrointestinal hemor-
rhage. Women ages 55-79 years are also encour-
aged to use aspirin when the potential benefit of
a reduction in ischemic stroke outweighs the
potential harm of increased gastrointestinal hem-
orrhage (Ann Intern Med 2009;150:396-404). 

PPIs and clopidogrel
Increasing evidence suggests that proton pump

inhibitors (PPIs) may attenuate the effect of clopi-
dogrel on platelet aggregation. PPIs are often
used prophylactically in patients with acute coro-
nary syndrome (ACS), as patients on clopidogrel
and aspirin may be at higher risk for GI bleeding.
A new study from VA researchers was set up to
determine if there are clinical implications from
the interaction between PPIs and clopidogrel. 

In a retrospective cohort study of 8205 patients
with ACS taking clopidogrel, 63.9% were also
prescribed a PPI at discharge, during follow-up,
or both. Death or rehospitalization for ACS
occurred in 20.8% of patients taking clopidogrel
without a PPI and 29.8% patients taking clopido-
grel with a PPI. Use of clopidogrel plus a PPI was
associated with an increased risk of death or
rehospitalization for ACS compared with use of
clopidogrel without a PPI (adjusted odds ratio,
1.25; 95% confidence interval, 1.11-1.41). Patients
taking a combination of the two drugs were at
higher risk for hospitalizations for ACS and
revascularization procedures, but not for all-
cause mortality. Patients taking a PPI without
clopidogrel were not at higher risk for rehospital-
ization. The authors conclude that concomitant
use of clopidogrel and a PPI after hospital dis-
charge for ACS is associated with an increase risk
of adverse outcomes, suggesting that PPIs may
attenuate the benefits of clopidogrel, and that

PPIs should only be used with clopidogrel if
there is a clear indication, and not for routine pro-
phylaxis (JAMA 2009;301:937-944).

Modafinil’s abuse potential
Modafinil (Provigil®) is a wake-promoting

medication used to treat narcolepsy and other
sleep disorders. Recently, the drug has be used
off-label to enhance cognition in psychiatric
patients and even in healthy patients seeking a
memory boost. Modafinil has been touted as hav-
ing a low abuse potential; however, a new study
questions that assumption. Most stimulant med-
ications, such as methylphenidate and ampheta-
mine, increase brain dopamine levels. Modafinil
was thought to exert its effect in the brain on
pathways other than dopamine, but now there is
evidence that dopamine is involved. Researchers
from the National Institute on Drug Abuse
looked at 10 healthy male volunteers to measure
the effects of modafinil at therapeutic dosing of
200 mg and 400 mg given orally. PET scans were
used to measure the effect of modafinil on extra-
cellular dopamine and dopamine transporters.
Modafinil increased extracellular dopamine and
showed evidence of occupancy of dopamine
transporters, effects similar to drugs with the
potential for abuse. The authors conclude that,
considering the increasing use of modafinil, there
needs to be heightened awareness for potential
abuse of and dependence on modafinil in vulner-
able populations (JAMA 2009;301:1148-1154).

FDA Actions 
The FDA is requiring the manufacturers of

metoclopramide (Reglan®) include a boxed warn-
ing on their labeling regarding the risk of long-
term or high-dose use and tardive dyskinesia.
Manufacturers will also be required to implement
a risk evaluation and medication strategy (REMS)
to ensure patients are provided with a medication
guide that discusses the risk. Metoclopramide is
approved for the treatment of gastric motility
problems associated with GERD, diabetic gastro-
paresis, and nausea and vomiting. 

A new proton pump inhibitor has been
approved by the FDA, bringing the number of PPIs
on the market to six. Dexlansoprazole is the puri-
fied active isomer of lansoprazole (Pepcid®). The
drug has a delayed-release formulation designed to
provide two separate releases of the medication. It
is approved for the treatment of GERD and erosive
esophagitis. Takeda Pharmaceuticals will market
dexlansoprazole as Kapidex™. ■
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