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Clinical  Inquiries

How effective is gastric
bypass for weight loss?

■ EVIDENCE-BASED ANSWER
Gastric bypass results in weight loss of approxi-
mately 33% at 2 years and 25% at 8 years
(strength of recommendation [SOR]: B, based on
a cohort study). Gastric bypass is one type of
bariatric surgery, which also includes gastroplas-
ty and gastric banding procedures (Figure 1).
These procedures all can produce enough weight
loss to measurably improve health, but they differ
in the amount of long-term weight loss, as well as
side effects, which can be serious. 

Gastric bypass is more effective than gastroplas-
ty for weight loss and is associated with fewer revi-
sions, but it has more side effects (SOR: A, based on
a systematic review). Limited evidence suggests
that gastric bypass produces more weight loss than
gastric banding (SOR: B, based on a cohort study). 

Bariatric surgery, including gastric bypass,
improves conditions comorbid with obesity, includ-
ing diabetes, abnormal lipid profiles, and low qual-
ity-of-life scores. It decreases the incidence of
hypertension at 2 years after surgery, but whether
this effect is sustained is unclear (SOR: B, based
on a cohort study and multiple case series).
Bariatric surgery also improves obstructive sleep
apnea, obesity hypoventilation syndrome, men-
strual irregularity, and female urinary stress
incontinence (SOR: C, based on multiple case
series). Bariatric surgery has a complication rate
of 13% and a mortality rate of 0.2% (SOR: B,
based on 1 cohort study).

■ EVIDENCE SUMMARY
A systematic review comparing bariatric surgery
with conventional medical therapy for obesity

included 1 randomized controlled trial and the
Swedish Obesity Study, a large cohort study with
matched controls. Surgery produced 23 to 28 kg
more weight loss at 2 years.1 The study demon-
strated 33% ± 10% weight loss for gastric bypass
and 0% for medical therapy (not described) at 2
years,2 and 25% ± 6% loss vs 0.9% gain at 8
years.3 Among bariatric surgical techniques,
patients undergoing gastric bypass lost more
weight than those with gastroplasty (using sta-
ples to partition the stomach, either horizontally
or vertically (Figure 1) (P=.057, not significant)
or gastric banding (placing a constricting ring
around the stomach) (P<.05) at 8 years.3

The same systematic review assessed multiple
randomized controlled trials comparing gastric
bypass with gastroplasty and found greater weight
loss, fewer revisions, and more side effects from
gastric bypass (Figure 2).1 Five trials comparing
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vs 4.7%, P<0.005) and 8 years (3.6% vs 18.5%,
P<.0005) compared with those receiving medical
therapy.2,3 In a case series involving 154 diabetic
gastric bypass patients, diabetes resolved for 83%
by 1 year, and for 86% at 5 to 7 years.4 In several
case series, most patients became euglycemic and
discontinued insulin or oral agents. 

In the Swedish Obesity Study, hypertriglyc-
eridemia decreased postoperatively but hypercho-
lesterolemia did not.5 In a case series, bariatric
surgery reduced triglycerides (50%) as well as
total cholesterol (15%) (P<.05 for both) at 6
months and significantly increased high-density
lipoprotein cholesterol levels at 1 and 5 years.6

Bariatric surgery significantly lowered the
incidence of hypertension at 2 years (3.2%) com-
pared with conventional treatment (9.9%), but

gastric bypass with horizontal gastroplasty demon-
strated significantly greater weight loss from gas-
tric bypass. Five other trials comparing weight loss
from gastric bypass with vertical gastroplasty pro-
duced mixed results, with 3 trials favoring gastric
bypass and 2 showing no difference.1 Fewer
patients required revision after gastric bypass
(0%–4%) compared with vertical gastroplasty
(9%) or horizontal gastroplasty (19%–40%). One
included trial found that postoperative dumping
syndrome (28% vs 0%, P<0.05) and heartburn
(59% vs 32%, P<.05) were more common with gas-
tric bypass than with gastroplasty.1

Bariatric surgery, including gastric bypass,
improves a variety of obesity-related comorbid
conditions. Diabetes prevalence decreased
among gastric bypass patients at 2 years (0.0%

Bariatric surgical techniques for weight loss
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≥40, or ≥35 plus severe obesity-related medical
comorbidities (such as severe sleep apnea, 
obesity hypoventilation syndrome, obesity-
related cardiomyopathy, or severe diabetes) who
have not been successfully treated with non-
surgical attempts at weight reduction. 

Selected patients should be well-informed
and motivated, with acceptable operative risk. A
multidisciplinary team with medical, surgical,
psychiatric, and nutritional expertise should
evaluate patients who are candidates for 
surgery. An experienced surgeon, working in a
clinical setting with adequate support for all
aspects of management and assessment, should
perform the surgery. 

Lifelong medical surveillance is necessary
after surgery, and patients should be selected
who are likely to comply with this.11

Gina Everson, MD, Gary Kelsberg, MD, Valley Family
Medicine, Renton, Wash; Joan Nashelsky, MLS, 
Family Practice Inquiries Network, Iowa City, Iowa

after 8 years this difference disappeared.2,3,5

However, in multiple large case series with 
morbidly obese patients, hypertension resolved
or improved. The largest study showed resolution
of hypertension for 69% at 1 to 2 years (91% 
follow-up), 66% at 5 to 7 years (50% follow-up),
and 51% at 10 to 12 years (37% follow-up).4

Bariatric surgery improved obstructive sleep
apnea and obesity hypoventilation syndrome in 2
case series. In one, Epworth Sleepiness Scale
scores, minimum O2 saturation, and other meas-
ures improved significantly (P<.001) by 3 to 21
months after surgery.7

In another case series, menstrual irregularities
decreased from 40.4% to 4.6% following surgery
(P<.001) among women who lost 50% of their
excess weight.8 The incidence of urinary stress
incontinence also decreased significantly (61.2%
to 11.6%, P<.001 in this study8). The Swedish
Obesity Study found significant improvements in
Health-Related Quality of Life scores at 2 years
with surgery vs conventional treatment.9

Bariatric surgery, including gastric bypass, 
has significant postoperative morbidity and 
mortality. Thirteen percent of patients in the
Swedish Obesity Study experienced peri-
operative complications, including pulmonary
symptoms (6.2%), abdominal infection (2.1%),
wound complications (1.8%), bleeding (0.9%),
thromboembolic events (0.8%), and other miscella-
neous complications (4.8%). Postoperative compli-
cations required reoperation for 2.2% of surgical
patients, and there were 4 postoperative deaths
(0.2% of the operative patients; 3 due to leakage,
and 1 due to a technical laparoscopic error).2

Nutritional and vitamin deficiencies are com-
mon following gastric bypass, including deficien-
cies of vitamin B12, iron, folate, and calcium.
Lifelong nutritional supplementation is general-
ly necessary following this procedure.10

■ RECOMMENDATIONS FROM OTHERS
A 1991 National Institutes of Health consensus
conference suggested consideration of obesity
surgery for patients with a body-mass index

Long-term weight loss with bariatric surgery: comparison of
controls, horizontal gastric banding (Banding), vertical band-
ed gastroplasty (VPG), and gastric bypass (GBP). Source:
Sjostrom et al 2000.3

Long-term weight loss 
with bariatric surgery
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■ CLINICAL COMMENTARY
Bariatric surgery is an important option
for select patients
The lack of successful interventions for obesity
is frustrating. This is accentuated as obesity is
increasingly recognized as the proverbial forest
in which we find ourselves hacking at the “trees”
of diabetes, hypertension, dyslipidemia, and
many other diseases.  As we focus on this, the
second-leading preventable cause of death, we
find ourselves uniquely skilled as family physi-
cians to offer balanced advice and advocacy.12

Bariatric surgery is an important option for
select patients. For such a patient, I continuously
advocate for lifestyle changes, document all non-
surgical measures pursued (important for third-
party review), discuss realistic expectations and
risks, and direct the patient to a trusted bariatric
surgery center. For the postsurgical patient, I
reinforce the lifestyle commitments, ensure ongo-
ing vitamin and mineral supplementation, and
help monitor for possible complications.

Tim Mott, MD, Family Practice Staff, Navy Hospital,
Pensacola, Fla
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For knee pain, how predictive
is physical examination 
for meniscal injury? 

■ EVIDENCE-BASED ANSWER
No single clinical examination element, or combi-
nation of such elements, reliably detects meniscal
injury. The McMurray test is best for ruling in
meniscal pathology. Assuming a 9% prevalence of
meniscal tears among all knee injuries (a rate
reflecting national primary care data), the posttest
probability that a patient with McMurray’s sign
has a meniscal injury ranges from <30% to 63%
(strength of recommendation [SOR]: B). In con-
trast, the absence of any positive physical exami-
nation findings effectively rules out meniscal
pathology, yielding a posttest probability of 0.8%
for lateral meniscus injury, 1.0% for medial menis-
cus injury, and 3.8% for any meniscal injury among
primary care populations (SOR: B).

■ EVIDENCE SUMMARY
The accuracy of physical examination findings for
meniscal injury varies widely among meta-analy-
ses. In a meta-analysis of 13 studies, no physical
examination test—including assessment for joint
effusion, McMurray test, joint line tenderness, or
the Apley compression test—yielded clinically sig-
nificant positive or negative likelihood ratios for a
meniscal tear (Table). The McMurray test per-
formed best, but at 9% to 11% pretest probability of
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meniscal lesions, based on prevalence estimates
among primary care/specialist populations,2 the
posttest probability of a positive exam is still <30%.  

A meta-analysis of 4 studies by Jackson com-
pared the utility of the McMurray test and joint
line tenderness.3 For detecting meniscal tears, the
McMurray test had a clinically and statistically
significant positive likelihood ratio of 17.33, corre-
sponding to a posttest probability of nearly 61%.
Negative likelihood ratios for the McMurray test
and joint line tenderness (0.5 and 0.8) were not
clinically significant, indicating that absence of the

McMurray sign or joint line tenderness alone is of
little benefit in ruling out meniscal injury. 

In another meta-analysis including 9 studies of
meniscal injury diagnosis,4 individual tests for
joint line tenderness, joint effusion, the medial-
lateral grind test, and the McMurray test failed to
yield statistically significant likelihood ratios for
the presence or absence of meniscal tears (Table
footnotes). Positive and negative likelihood ratios
for aggregate physical examination were 2.7
(95% confidence interval [CI], 1.4–5.1) and 0.4
(95% CI, 0.2–0.7), which are statistically, but not

Physical exams for meniscal tear

Solomon et al4 Scholten et al1 Jackson et al3

Summary characteristics 9 studies 13 studies 4 studies
1018 patients 2231 patients 424 patients

Specialist population Specialist population Specialist population
Specialist examiners Specialist examiners Specialist examiners

Positive likelihood ratio (95% CI) 

McMurray 1.3 (0.9–1.7) 1.5–9.5 17.3 (2.7–68)

Joint line tenderness 0.9 (0.8–1.0) 0.8–14.9 1.1 (0.7–1.6)

Aggregate exam 2.7 (1.4–5.1) — —

Aggregate exam, — — 3.1 (0.54–5.7)
medial meniscus tears

Aggregate exam, — — 11 (1.8–20.2)
lateral meniscus tears

Negative likelihood ratio (95% CI)

McMurray 0.8 (0.6–1.1) 0.4–0.9 0.5 (0.3–0.8)

Joint line tenderness 1.1 (1.0–1.3) 0.2–2.1 0.8 (0.3–3.5)

Aggregate exam 0.4 (0.2–0.7) — —

Aggregate exam, — — 0.19 (0.11–0.77)
medial meniscus tears

Aggregate exam, — — 0.13 (0–0.25)
lateral meniscus tears

Note: The results are presented as likelihood ratios, which represent the change in the odds of a diagnosis, based on 
the outcome of the test. For example, given a positive likelihood ratio of 2, if a test result is positive, the odds of the disease
being present is doubled. A positive likelihood ratio >10 provides strong evidence that the disorder is present. A negative 
likelihood ratio <0.1 provides strong evidence that the disorder is not present. Scores between 0.5 and 2.0 are neutral.
In Scholten’s meta-analysis, likelihood ratios are given in ranges (no composite value given).

TA B L E
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clinically, significant values for ruling meniscal
lesions in or out. 

Jackson’s meta-analysis also calculated the
posttest probability of injury for a composite menis-
cal examination. Based on the positive likelihood
ratio of 3.1 (95% CI, 0.54–5.7) and negative likeli-
hood ratio of 0.19 (95% CI, 0.11–0.77), the posttest
probability of a medial meniscal tear was 17% in
the setting of composite physical exam findings and
1% in the absence of physical exam findings. For a
lateral meniscal tear, based on the positive likeli-
hood ratio of 11 (95% CI, 1.8–20.2), and negative
likelihood ratio of 0.13 (95% CI, 0.0–0.25), the
posttest probability of injury with a positive exam
was 41% and with a negative exam 0.8%. 

Authors of all meta-analyses noted the lack of
standardization in physical examination maneu-
vers (especially the McMurray test)5 and, in some
cases, no specification of how physical examina-
tion tests were performed. Authors analyzed the
utility of the aggregate and composite knee exam-
inations without specifying what constituted such
an exam. No study included in the meta-analyses
used control subjects without meniscal pathology,
and few studies were blinded. Lack of blinding
may have introduced verification bias; use of spe-
cialty patients in all studies made referral bias
likely. Studies were heterogeneous and results
were associated with wide confidence intervals,
introducing an element of random error into the
processes of combining and interpreting data.

■ RECOMMENDATIONS FROM OTHERS
The American Academy of Orthopaedic Surgeons’
clinical guideline on the evaluation and treatment
of knee injuries lists the following findings as
associated with a meniscal tear: delayed swelling
of the knee, twisting injury, painful popping and
catching, effusion, joint line tenderness, positive
McMurray’s test, and negative radiography.6 The
guideline fails to list the strength and type of sup-
porting evidence for these associations. 

The American College of Radiology’s
Appropriateness Criteria for Acute Trauma to the
Knee states that decision rules for meniscal tears

and other soft tissue injuries to the knee are being
investigated, but it fails to mention specific evalu-
ation strategies for meniscal tears.7

Mark R. Ellis, MD, MSPH, Kyle W. Griffin, MD,
Cox Family Practice Residency, Springfield, Mo; 
Susan Meadows, MLS, Department of Family and
Community Medicine, University of Missouri-Columbia

■ CLINICAL COMMENTARY
Meniscus injury likely with suggestive
history, joint line tenderness, and an
inability to squat because of pain
I often suspect meniscal injuries as a cause of
knee pain but am rarely certain based on phys-
ical examination alone. I look for a history of
joint line pain, locking, or popping with move-
ment. If the patient lacks joint line tenderness,
a meniscal injury is unlikely. The McMurray
test is usually negative. In the absence of
another explanation for the patient’s symp-
toms, a meniscus injury is high on my list in
the presence of a suggestive history, joint line
tenderness, and an inability to squat because
of pain. When my suspicion is high I usually
resort to an MRI.

Roy Henderson, MD, Director, Sports Medicine Fellowship,
MacNeal Family Practice Residency Program, Chicago, Ill
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Do steroid injections 
help with osteoarthritis 
of the knee?

■ EVIDENCE-BASED ANSWER 
Intra-articular steroid injections appear to provide
2 to 6 weeks of pain relief for patients with knee
osteoarthritis (strength of recommendation [SOR]:
A). Higher-dose steroids with or without joint
lavage can provide pain relief up to 24 weeks
(SOR: A). Steroid injections may be an appropriate
adjunct in the treatment of osteoarthritis, which
includes nonpharmacologic treatments (education,
weight loss, physical therapy) and pharmacologic
therapy (nonsteroidal anti-inflammatory drugs
[NSAIDs], topical and opioid analgesics).1,2

■ EVIDENCE SUMMARY
Osteoarthritis, also known as degenerative joint dis-
ease, is the most prevalent form of arthritis in the
United States.3 For the elderly, it is a common cause
of pain and disability, affecting patients’ ability to
perform activities of daily living. Common causes of
osteoarthritis include past and present biomechani-
cal stresses affecting the articular cartilage, sub-
chondral bone changes, and biochemical changes in
the articular cartilage and synovial membrane.3

Treatment of patients with osteoarthritis of the
knee should be individualized to the severity of
symptoms for each patient. A treatment plan can
include patient education, physical and occupa-
tional therapy, non-opioid oral and topical agents,
NSAIDs, intra-articular corticosteroid injections,
viscosupplementation injections, arthroscopic
lavage, and total knee replacements. 

Our knowledge of the long-term safety and effi-
cacy of intra-articular knee corticosteroid injec-

tion is based on limited data. In a randomized,
double-blind, placebo-controlled crossover study,
investigators randomized 59 patients aged 51 to
89 years to receive either an intra-articular injec-
tion of 1 mL of 40 mg methylprednisolone or 1 mL
of 0.9% saline. After 3 weeks, patients receiving
steroid injection had a minimal change in baseline
visual analogue score for pain compared with
those receiving saline (median change: –2.0 mm
vs 0 mm on a 100-mm scale).4

A randomized, single-blinded study involving
84 patients demonstrated significant self-report-
ed “overall improvement” for patients given
intra-articular triamcinolone hexacetonide
(78%) compared with placebo (49%) after 1
week (P<.05).5 It also confirmed reports that
visual analogue score for pain and distance
walked in 1 minute improves significantly for
both steroid- and placebo-treated groups up to 6
weeks. Only the steroid-treated patients exhibit-
ed improved walking distance at 1 week com-
pared with baseline (P<.001).

A recent randomized, double-blind, placebo-con-
trolled trial studied the long-term safety and effica-
cy of treatment of knee osteoarthritis with repeat-
ed steroid injections.6 These investigators studied
66 patients aged 40 to 80 years recruited from
rheumatology clinics. One half (n=33) received
injections of triamcinolone acetonide 40 mg, and
the other half received saline injections every 3
months for 2 years. At 1- and 2-year interval follow-
ups, no statistically significant difference was seen
between the 2 groups in loss of joint space and no
progression of degenerative disease, as demon-
strated by measurements of joint space widths by
standardized fluoroscopically guided radiographs.
Although the primary outcome measure of this
study was to assess radiologic joint space narrow-
ing with repeated injections, knee pain and stiff-
ness appeared to improve after 2 years, although
these results were not well quantified.

A limitation of most studies testing intra-
articular therapy has been sample size.
Combining studies may allow the ability to
detect levels of pain relief not found in individual
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studies. A recent meta-analysis of 6 randomized
controlled trials using intra-articular corticos-
teroid knee injections found short-term relief of
pain for 2 weeks (relative risk [RR]=1.66; 95%
confidence interval [CI], 1.37–2.01).7 The num-
ber needed to treat (NNT) range for these stud-
ies is 1.3 to 3.5. Two additional studies included
in this study using higher-dose steroids (pred-
nisone equivalent dose of 37.5 to 80 mg), with or
without joint lavage, assessed improvement at
16 to 24 weeks. Although neither individual
study showed statistically significant differ-
ences, the pooled data from the 2 studies favored
symptom improvement at 16 to 24 weeks
(RR=2.09; 95% CI, 1.2–3.7; NNT=4.4).7

■ RECOMMENDATIONS FROM OTHERS
Guidelines for the treatment of knee
osteoarthritis were outlined by a task force for
the European League Against Rheumatism
(EULAR) Standing Committee for Clinical
Trials. The task force recommended intra-artic-
ular steroid injection for acute exacerbation of
knee pain. This task force performed an evi-
dence-based review and concluded at least 1
randomized control trial recommended intra-
articular steroid for patients with osteoarthritis.
It was noted that intra-articular steroid injec-
tions were effective for only short-term pain
relief and that there are no predictors of success
of treatment, such as the presence or absence of
such factors as joint effusion, degree of radio-
logic change, age, or obesity.2

The American College of Rheumatology
Subcommittee on Osteoarthritis Guidelines devel-
oped both nonpharmacological and pharmacologi-
cal recommendations for the treatment of
osteoarthritis of the knee.8 These recommenda-
tions include: use of intra-articular steroid injec-
tion for patients with acute exacerbations who

had evidence for joint inflammation, and joint
aspiration accompanying the intra-articular injec-
tion for “short-term relief.” 

Luis C. Palacios, MD, Wanwisa Y. Jones, MD, Helen
G. Mayo, MLS, University of Texas Southwestern, Dallas

■ CLINICAL COMMENTARY
Intra-articular steroids provide extra relief
for patients with acute exacerbations
This well-constructed review demonstrates
that intra-articular steroid injections provide
up to 3 weeks of pain relief for patients with
osteoarthritis of the knee. While this may not
seem like much, in practice it can be quite help-
ful in some situations. It provides supplemen-
tal pain relief for patients with acute exacerba-
tions of their disease. It is also useful as a 
temporizing measure for patients who are can-
didates for total knee replacement but are not
quite ready for it psychologically.

Wail Malaty, MD, Hendersonville Family Practice
Residency Program, Hendersonville, NC
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who are not ready psychologically
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Does acyclovir help herpes
simplex virus cold sores 
if treatment is delayed?

■ EVIDENCE-BASED ANSWER 
When herpes simplex virus (HSV) type 1 lesions
are in the papule or vesicle stage, there is no 
benefit to starting oral acyclovir (strength of 
recommendation [SOR]: C, based on expert opin-
ion). However, topical acyclovir 5% cream applied
5 times a day decreases pain and the duration of
hard crust (SOR: B, extrapolated from random-
ized controlled trials [RCTs]). 

If started at the onset of symptoms (during the
prodrome stage), acyclovir (400 mg 5 times daily
for 5 days) decreases pain and healing time to loss
of crust and valacyclovir (2 g twice daily for 1 day)
reduces the lesion duration and time to healing
and may prevent lesion development (SOR: A,
based on RCTs).

■ EVIDENCE SUMMARY
Cold sores, or herpes labialis, are caused by HSV.
Recurrent lesions progress quickly through sev-
eral stages (prodrome, erythema, papule, vesicle,
ulcer, crust, residual swelling, healed).1 Because
of the rapid development of the vesicle stage (<12
hours) and the rapid decrease in detectable virus
after 48 hours, studies of antiviral therapy empir-
ically require early treatment within the first sev-
eral hours of signs or symptoms of a recurrence.
For this reason, there are no controlled trials of
oral medications given later than 12 hours after
the onset of recurrent symptoms. 

Although limited, the clearest indication of
appropriate timing for HSV 1 treatment with acy-
clovir comes from a well-designed, double-blinded
RCT of 174 adults with a history of culture con-
firmed HSV labialis who initiated self-treatment
with acyclovir 400 mg or placebo 5 times a day for
5 days. Patients were asked to defer treatment until
the next episode if they awoke with the lesion or
first noticed them in the vesicle or ulcer stage.

Ninety-seven percent of the patients started treat-
ment within 1 hour of signs/symptoms of a recur-
rence. Of the 174 patients, 90 had lesions in the pro-
drome or erythema stage at the start of treatment
and 84 had lesions in the papule or vesicle stage. 

Overall, acyclovir did not effect lesion progres-
sion, size, or healing time to loss of hard crust or
normal skin. However, the mean duration of pain
for all patients significantly decreased (2.5 days vs
3.8 days for placebo, P=.01). For the subgroup of
patients who started acyclovir treatment in the
prodrome or erythema stage, the mean duration of
pain significantly decreased (2.5 days vs 3.9 days
for placebo, P=.02), as did healing time to loss of
crust (5.8 days vs 7.9 days for placebo, P=.03).
Among those who started acyclovir in the papular
stage, the trend was toward drug benefit, but this
was not statistically significant (mean pain dura-
tion: 2.5 vs. 3.6, P=.36; mean healing time to loss
of crust: 8.0 vs. 7.2, P=.52).2 This evidence sup-
ports early (prodrome or erythema stage) but not
late (macule, papule, vesicle, or crusted stage)
treatment of HSV 1 with oral acyclovir. 

Topical application of 5% acyclovir cream sig-
nificantly decreases clinician-assessed duration of
the episode and duration of patient-reported pain,
based on 2 double-blind, multicenter RCTs that
used a vehicle control. In these trials, 686 and
699 patients self-initiated treatment 5 times a day
for 4 days beginning within 1 hour of the onset of
a recurrent lesion. In the first study, the mean cli-
nician-assessed duration of the episode with topi-
cal acyclovir was 4.3 vs 4.8 days for placebo (haz-
ard ratio [HR]=1.23; 95% confidence interval
[CI], 1.06–1.44), and the mean duration of
patient-assessed pain was 2.9 vs 3.2 days
(HR=1.20; 95% CI, 1.03–1.40). The second study
showed a mean clinician-assessed duration with
topical acyclovir of 4.6 vs 5.2 days for control
(HR=1.24; 95% CI, 1.06–1.44), and the mean
duration of patient-assessed pain was 3.1 vs 3.5
days (HR=1.21; 95% CI, 1.04–1.40). Benefits
were seen regardless of whether treatment was
initiated early (prodrome or erythema stage) or
late (macule, papule, vesicle or crusted stage).3
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Recent studies of valacyclovir (the L-valine ester
of acyclovir, which has 3 to 5 times greater bioavail-
ability) offer the most promise for effective self-ini-
tiated treatment of recurrent herpes labialis. In a
report of 2 well-designed, multicenter RCTs, vala-
cyclovir at the FDA-approved dosage of 2 g twice
daily for 1 day at the onset of symptoms (before vis-
ible signs of a cold sore) significantly decreased the
mean duration of the lesion and time to lesion heal-
ing. In the first study (n=603), episode duration
was decreased by 1.1 days (5.0 days vs 6.1 days for
placebo; 95% CI, –1.6 to –0.6) and in the second
study (n=605) by 1.0 day (5.3 vs 6.3 days for place-
bo; 95% CI, –1.0 to –0.5). In the first study, the time
to lesion healing was decreased by 1.3 days (4.8 vs
6.1 days for placebo; 95% CI, –1.9 to –0.7) and in
the second study by 1.2 days (5.1 vs. 6.4 days; 95%
CI, –1.8 to –0.7). There also was a trend towards
preventing the development of lesions, but this was
not statistically significant.4

■ RECOMMENDATIONS FROM OTHERS
The BMJ Clinical Evidence Guideline reiterates that
no trials compare early vs late treatment, so no firm
conclusions about the efficacy of delayed treatment
can be drawn.5 UpToDate reports that HSV 1 stud-
ies take into account that acyclovir acts only during
active viral replication, which largely precedes
symptoms, and thus suggest that it has little effect
if begun after the appearance of lesions.6

Wendy S. Madigosky, MD, MS, Susan Meadows,
MLS, Department of Family and Community Medicine,
University of Missouri-Columbia
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■ CLINICAL COMMENTARY
For late presenters, review local care
and hygiene; for all patients, review
management of recurrences
Patients seek treatment for herpes labialis due to
bothersome physical symptoms and psychosocial
implications. Many patients can identify prodro-
mal symptoms such as localized itching, burning,
irritation, or pain. Diagnosis of the initial episode
is frequently delayed as patients are evaluated
after the time period when studies have shown
the most benefit from antivirals. For the late pre-
senters, I review local care and hygiene, and for
all patients I review management of recurrences. 

Patient-initiated treatment is effective for
those who can recognize the earliest signs and
symptoms and start treatment immediately with
either a topical or systemic antiviral. Both for-
mulations decrease the lesion time to healing
and pain if started at the first onset of symptoms.  

Cost is an important consideration when select-
ing a particular formulation. Approximate price
for the regimens presented here are $12 for 5
days of oral acyclovir, $27 for 1 day of oral vala-
cyclovir, and $37 for a 2-g tube of acyclovir cream,
which can be used for more than 1 episode.7 Other
factors to consider are pill burden, duration of
treatment, patient preference, and lifestyle.
Patients can keep a refill or medicine on-hand to
manage recurrences with the advice to begin
immediately with onset of signs or symptoms.

Owen McCormack, DO, Baylor College of Medicine,
Houston, TX

UpToDate reports that HSV 1 studies
take into account that acyclovir acts
only during active viral replication
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file, hypothyroid-specific health-related quality-of-
life scores, and 13 neuropsychological measures
pre- and posttreatment. This study detected no dif-
ference in body weight and serum lipids at baseline
and after treatment. The hypothyroid-specific
health-related quality-of-life scores similarly
improved for both treatment groups. Twelve of 13
neuropsychological tests demonstrated no differ-
ences between treatment groups; the Grooved Peg
Board Test of manual dexterity and fine visual-
motor coordination demonstrated a slight improve-
ment for the LT4 alone treatment group.4

The initial dose of LT4 can be based on the age
and health status of the patient. The mean replace-
ment dose of LT4 is 1.6 µg/kg/d for healthy patients
aged ≤60 years.5–7 Patients aged >60 years should
be started on 25 to 50 µg daily. An uncontrolled
cohort study of 84 patients found that for patients
aged >60 years, 25- to 50-µg doses of LT4 resulted
in similar serum thyrotropin (TSH) levels as the
higher (1.6 µg/kg/d) doses required for younger
patients.7 Based on expert opinion, patients of any
age with heart disease should be given lower doses
of 12.5 to 25 µg daily as initial treatment.1,2

The choice of the LT4 preparation continues to
be debated. In 1997, a bioequivalence study com-
pared 2 generic brands to 2 name brands by having
22 women with hypothyroidism, who were euthy-
roid on replacement medication, take each prepa-
ration for 6 weeks.8 The area under the curve, peak
serum concentration, and time to peak concentra-
tion for 3 indexes of thyroid function (thyroxine,
triiodothyronine, and free T4 index) were not sig-
nificantly different and met the FDA criterion for
relative bioequivalence. However, they did not
examine therapeutic equivalence and from a clini-
cal perspective, some researchers and pharmaceu-
tical companies felt that the authors could not
comment on whether the products were inter-
changeable.8,9 The FDA now requires thyroxine
bioavailability and bioequivalence studies to evalu-
ate product substitution.10 The FDA lists
Levothyroxine Sodium (Mylan) to be therapeuti-
cally equivalent and therefore interchangeable
with Unithroid.11

How should thyroid
replacement be initiated?

■ EVIDENCE-BASED ANSWER 
Levothyroxine (LT4) should be used alone as ini-
tial replacement for patients with hypothyroidism
(strength of recommendation [SOR]: A). The opti-
mal initial dose is 1.6 µg/kg/d for healthy people
aged 60 years or younger (SOR: B). Patients aged
more than 60 years may require less levothyroxine
to achieve therapeutic serum thyroid hormone
replacement, so initial replacement should be
decreased to 25 to 50 µg daily (SOR: C). 

Since patients with known heart disease may
develop dysrhythmias, angina, and myocardial
infarctions when started on full replacement
doses, experts recommend starting 12.5 to 25 µg
daily for this population (SOR: C). Brand-name
(Synthroid, Levoxyl, etc) and generic LT4 are
bioequivalent (SOR: B), although the US Food
and Drug Administration (FDA) does not consid-
er these products to be interchangeable until
proven therapeutically equivalent. 

■ EVIDENCE SUMMARY
Initial thyroid replacement with synthetic LT4 is
recommended because LT4 is safe, effective, reli-
ably relieves symptoms, and normalizes lab tests
for hypothyroid patients.1,2

Two recent randomized trials comparing LT4
alone or LT4 and LT3 together for a total of 86
adult hypothyroid patients found similar outcomes.
One study, which enrolled patients with hypothy-
roidism and mild depressive symptoms, assessed
scores on the Symptom Check-List-90, the
Comprehensive Epidemiological Screens for
Depression, and the Medical Outcomes Study
health status questionnaire at baseline and multi-
ple times over the duration of the study. For these
outcomes, no differences were found between the
LT4 alone and combination LT4-LT3 treatment
groups within 90% confidence intervals.3 A second
study assessed changes in body weight, lipid pro-

JFP_1104_CI.final  10/18/04  11:06 AM  Page 925



C L I N I C A L  I N Q U I R I E S

926 NOVEMBER 2004 / VOL 53, NO 11 · The Journal of Family Practice

C O N T I N U E D

■ RECOMMENDATIONS FROM OTHERS
The American Association of Clinical
Endocrinologists Thyroid Task Force recommends
the use of a high-quality brand preparation of LT4
rather than desiccated thyroid hormone, combina-
tions of thyroid hormones, or LT3.12 It recommends
a mean replacement dosage of LT4 of 1.6 µg/kg of
body weight per day with initial dose ranging from
12.5 µg daily to a full replacement dosage based on
the age, weight, and cardiac status of the patient.

UpToDate states that although LT4 products
are standardized, subtle differences between
preparations exist, and products should be inter-
changed only with sufficient monitoring after the
change. In addition, they recommend generally
avoiding generics because the pharmacy may inter-
change products without physicians being aware.1

The Physicians’ Information and Education
Resource from the American College of Physicians
states “Name-brand LT4 products provide more
consistent potency than generic preparations. The
cost of brand-name LT4 products is only slightly
more than that of generic preparations.”2

Suzanne E. Landis, MD, MPH, University of North
Carolina at Chapel Hill, Mountain Area Health Education
Center, Asheville, NC; Linda J. Collins, MSLS, University
of North Carolina at Chapel Hill
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■ CLINICAL COMMENTARY
Instruct patients about the timing of
levothyroxine and potential interactions
The starting dose of levothyroxine for
hypothyroid patients is based on age, severi-
ty of the disease, duration of the disease, and
existing comorbid conditions. For healthy
adults 60 years of age or younger, the optimal
starting dose is 1.6 µg/kg/d. For patients
more than 60 years of age, the initial dose is
25 to 50 µg/d. To avoid cardiac complications
among persons with known heart disease,
the recommended initial levothyroxine dose
is 12.5 µg/d. In my experience, these guide-
lines work well in initiating treatment for
hypothyroidism. 

Few of my patients have noted any difference
between generic and brand-name thyroid sup-
plements. Knowing what other medications
the patient is taking is important, since med-
ications such as estrogen can decrease the
bioavailability of levothyroxine by increasing
binding proteins. It is also important to
instruct patients about the timing of levothy-
roxine intake, because some medications can
affect absorption (eg, cholestyramine, calcium,
or iron).

Santhi Penmetsa, MD, Department of Family and
Community Medicine, Baylor College of Medicine
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Is nedocromil effective in
preventing asthmatic attacks
in patients with asthma? 

■ EVIDENCE-BASED ANSWER
Nedocromil (Tilade) is effective for the treatment
of mild persistent asthma. It has not been shown
to be effective in more severe forms of asthma for
both children and adults. Although no studies
looked specifically at exacerbation rates, multiple
clinical and biologic outcomes (symptom scores,
quality of life measures, bronchodilator use,
forced expiratory flow in 1 second [FEV1], and
peak expiratory flow rate [PEFR]) improved with
nedocromil use compared with placebo. 

The most effective dose for preventing exacer-
bations appears to be 4 mg (2 puffs) 4 times a day
(SOR: A, multiple randomized controlled trials
[RCTs] and meta-analyses). More severe forms of
asthma respond better to inhaled steroids than to
nedocromil (SOR: A, multiple RCTs). Nedocromil
may allow some patients with severe asthma to
use lower doses of inhaled steroids (SOR: C, con-
flicting RCTs). Nedocromil is also effective for the
treatment of exercise-induced asthma (SOR: A,
multiple RCTs and meta-analyses). 

In general, about 50% to 70% of patients
respond to nedocromil (SOR: A, multiple RCTs and
meta-analyses). Unfortunately, which patients
respond is not predictable from clinical parame-
ters.1 Nedocromil is worth trying in mild persistent
asthma, particularly for children where the parents
are worried about the growth issues associated
with inhaled steroids. Side effects (sore throat, nau-
sea, and headache) are mild and infrequent.
Maximal efficacy is usually seen after 6 to 8 weeks.

■ EVIDENCE SUMMARY
A systematic review encompassing 127 trial cen-
ters and 4723 patients concluded that inhaled
nedocromil was effective for a variety of patients
with asthma. Significant improvements were
noted in FEV1, PEFR, use of bronchodilators,

symptom scores, and quality of life scores. The
reviewers found nedocromil to be most effective
for patients with moderate disease already taking
bronchodilators,2 corresponding to the “mild per-
sistent asthma” category (Table). 

A contemporaneous European RCT, not includ-
ed in the review, compared 4 mg of inhaled
nedocromil 4 times daily with inhaled placebo
among 209 asthmatic children for 12 weeks.3
After 8 weeks, they found a statistically significant
reduction in total daily asthma symptom scores
(50% nedocromil vs 9% placebo; P<.01). The pro-
portion of parents and children rating treatment as
moderately or very effective was 78% in the treat-
ment group and 59% in the placebo group (number
needed to treat [NNT]=5.2; P<.01); clinicians’ rat-
ings were 73% for nedocromil and 50% for placebo
(NNT=4.3; P<.01). The frequency of side effects—
including nausea, headache, and sleepiness—did
not reach statistical significance; however, the
nedocromil group reported up to a 20% incidence
of sore throat. Most of the studies reported no
dropouts due to side effects. 

When patients are already using inhaled
steroids, the evidence is less clear whether
nedocromil confers additional benefits, such as
fewer exacerbations or lower inhaled steroid
doses. Two small studies of patients either
already on inhaled steroids4 or considered to be
steroid-resistant5 found nonsignificant trends
towards reductions in bronchodilator use,
increased PEFR, increased FEV1, and improved
quality of life. Although both studies were under-
powered, the study on steroid-resistant asthma
did find a statistically significant 20% improve-
ment in PEFR and decreased bronchodilator use
for 50% of patients at 8 and 12 weeks. 

The inherent waxing and waning nature of
asthma makes demonstrating benefits difficult.
Furthermore, nedocromil tends to have an all-or-
nothing effect rather than a dose-response gradi-
ent. Unfortunately, none of these trials found use-
ful predictors to help clinicians determine which
patients respond.1,5

In a Cochrane Review, 20 RCTs involving 280
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participants showed that 4 mg (2 puffs) of
nedocromil inhaled 15 to 60 minutes prior to exer-
cise significantly reduced the severity and duration
of exercise-induced asthma for both adults and chil-
dren. The maximum percentage fall in FEV1
improved significantly compared with placebo, with
a weighted mean difference of 15.5% (95% confi-
dence interval, 13.2–18.1). In addition, the time to
complete recovery was shortened from 30 minutes
with placebo to 10 minutes with nedocromil.6

■ RECOMMENDATIONS FROM OTHERS
The Global Initiative for Asthma and the National
Heart, Lung and Blood Institute Expert Panel
Report list nedocromil as an option for the treat-
ment of exercise-induced asthma and mild per-
sistent asthma for adults and children. However,
it is listed as a second choice to the use of inhaled
steroids in the case of mild persistent asthma. It
is not recommended for moderate or severe per-
sistent asthma, or for mild intermittent asthma.7

Tim Dudley, MD, Sandi Parker, MILS, University of
Colorado Health Sciences Center, Denver

REFERENCES
1. Parish RC, Miller LJ. Nedocromil sodium. Ann Pharmacother

1993; 27:599–606.
2. Edwards AM, Stevens MT. The clinical efficacy of inhaled

nedocromil sodium (Tilade) in the treatment of asthma. Eur
Respir J 1993; 6:35–41.

3. Armenio L, Baldini G, Baldare M, et al. Double blind, place-

bo controlled study of nedocromil sodium in asthma. Arch Dis
Child 1993; 68:193–197.

4. O’Hickey SP, Rees PJ. High dose nedocromil sodium as an
addition to inhaled corticosteroids in the treatment of asth-
ma. Respir Med 1994; 88:499–502.

5. Marin JM, Carrizo SJ, Garcia R, Ejea MV. Effects of
nedocromil sodium in steroid-resistant asthma: a randomized
controlled trial. J Allergy Clin Immunol 1996; 97:602–610. 

6. Spooner CH, Saunders LD, Rowe BH. Nedocromil sodium for
preventing exercise-induced bronchoconstriction (Cochrane
Review). The Cochrane Library, Issue 4, 2003. Chichester, UK:
John Wiley & Sons, Ltd.

7. Global Strategy for Asthma Management and Prevention.
Bethesda, Md: Global Initiative for Asthma, National Heart,
Lung and Blood Institute; 2003.

■ CLINICAL COMMENTARY
Nedocromil and cromolyn sodium are 
safe but many patients do not respond
Inhaled nedocromil and cromolyn sodium
have long been recognized as agents with an
excellent safety profile. Unfortunately, as
pointed about above, many patients do not
respond to these agents. In addition, 4-times-
daily dosing makes compliance difficult.
Clinicians and parents must weigh the theo-
retical risk of inhaled corticosteroid-induced
growth retardation with this potential differ-
ential in effectiveness. 

Ron Baldwin, MD, University of Wyoming Family
Practice Residency at Casper

Appli
Classification of asthma

Classification Symptom frequency Spirometry findings

Severe persistent Continual symptoms PEFR <60%
Variability >30%

Moderate persistent Daily symptoms, more PEFR >60% but <80%
than 1 night per week Variability >30%

Mild persistent More than twice per week but less PEFR >80%
than daily; more than 2 nights per month Variability 20%–30%

Mild intermittent Less than once per week; less than PEFR >80%
or equal to 2 nights per month Variability <20%

Source: Global Initiative for Asthma, National Heart, Lung and Blood Institute 2003.7
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