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Controlling blood pressure in diabetes is
more important than what agents we use
Diabetic renal insufficiency and failure is 
unfortunately very common, and a significant
cause of death and disability in our patients. We
have been taught from good evidence to start with
ACE inhibitors or ARBs when treating hypertension
in those with diabetes. However, it appears from
this article that controlling blood pressure in dia-
betes is more important than what agents we use.

We often are not aggressive enough in controlling
blood pressure for those with diabetes, despite evi-
dence that it impacts outcomes more than glycemic
control. Though there does not appear to be direct
evidence that other blood pressure agents prevent
renal failure in those with diabetes, it is reassuring
that BP control, even when we are unable to use
ACE inhibitors or ARBs, is a worthy goal.

Allen Daugird, MD

University of North Carolina, Chapel Hill

Angiotensin-converting enzyme (ACE) inhibitors and
angiotensin-receptor blockers (ARBs) are the first-line
agents for reducing the risk of diabetic nephropathy.
For patients intolerant to these agents, non-dihy-
dropyridine calcium antagonists (NDCAs), such as 
verapamil and diltiazem, are preferred agents to treat
hypertension in those with diabetes who have 
proteinuria (strength of recommendation [SOR]: A,
based on a systematic review). Diuretics are effective
in treating hypertension in patients with diabetes

who are at high risk for cardiovascular disease. One
study suggests sustained-release indapamide (a
diuretic) is effective as first-line treatment in hyper-
tensive patients with diabetes and proteinuria (SOR:
B, based on a randomized controlled trial [RCT]).
Atenolol was as effective as the ACE inhibitor 
captopril in lowering the risk of diabetic microvas-
cular and macrovascular complications, according
to a substudy of the United Kingdom Prospective
Diabetic Study (UKPDS) (SOR: B, based on RCT).

C L I N I C A L C O M M E N T A R Y

■ Evidence summary
Diabetic nephropathy is the leading
cause of end-stage renal disease, and it
occurs in 20% to 40% of patients with
diabetes. Optimal glycemic (glycosylated
hemoglobin [HbA1c] level <7%) and

hypertension control (<130/80 mm Hg)
can prevent or slow the progression of
diabetic nephropathy.1–3

An average of 3 antihypertensive
medications are needed to achieve cur-
rently recommended blood pressure
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For those intolerant to ACE inhibitors 
and ARBs, what is the best therapy for
reducing the risk of diabetic nephropathy?



goals in those with diabetes.2 In hyper-
tensive and normotensive patients with
type 2 diabetes and microalbuminuria,
ACE inhibitors have been well studied
and found to reduce the risk of mortality,
major cardiovascular events, and slow
the progression to overt nephropathy, 
in patients with diabetes and at 
least 1 other risk factor.4 In patients with
type 2 diabetes and hypertension,
macroalbuminuria, and serum creatinine
>1.5 mg/dL, ARBs are effective in 
slowing the progression of diabetic
nephropathy.5

Some patients, however, are intoler-
ant to ACE inhibitors and ARBs. When
patients are intolerant to these medica-
tions, diuretics, NDCAs, or beta-blockers
are recommended agents for the treat-
ment of hypertension. 

According to a systematic review,
NDCAs cause a greater reduction in 
proteinuria compared with DCAs 
(dihydropyridine calcium antagonists,
such as nifedipine and amlodipine),
although there was no significant differ-
ences in lowering blood pressure.6 Mean
change in proteinuria was +2% for
DCAs and –30% for NDCAs (95% con-
fidence interval [CI], 10%–54%; P=.01).
In another RCT, amlodipine was no
more effective than placebo in reducing 
proteinuria, while irbesartan effectively
reduced end-stage renal disease (number
needed to treat [NNT]=25 over 2.6
years).5

In the UKPDS-Hypertension in
Diabetes study (a multicenter random-
ized study in patients with type 2 
diabetes that evaluated the effects of 
different levels of blood pressure control
on diabetic complications), researchers
found that patients assigned to the tight-
control group (blood pressure goal
<150/85 mm Hg) had 37% risk reduc-
tion in microvascular endpoints (nephro-
pathy and advanced retinopathy).7 There
was no difference in study endpoints
between the ACE inhibitor captopril and
the beta-blocker atenolol. Selective beta-
blockers like carvedilol appear to have

fewer adverse metabolic effects, although
the clinical significance of this difference
is unclear.8 In insulin-dependent patients
and patients with hypoglycemic episodes,
peripheral vascular disease, and bron-
chospastic disease, beta-blockers should
be used with caution.

The NESTOR study—a multination-
al, multicenter, double-blind, randomized
controlled, 2-parallel-groups study over
1 year—found that indapamide SR (a thi-
azide-type diuretic) treatment is as effica-
cious as enalapril in reducing proteinuria
and lowering blood pressure.9

A meta-analysis of RCTs in patients
with non-diabetic renal disease and RCTs
or time-controlled studies with nonran-
domized crossover design in patients
with diabetic nephropathy revealed that
dietary protein restriction effectively
slows the progression of both diabetic
and non-diabetic renal disease.10 In small
studies, weight loss, use of lipid-lowering
agents, and smoking cessation all
revealed reduction in proteinuria.11,12

Recommendations from others

From the American Diabetes
Association’s “Standards of Medical
Care in Diabetes”12 (position statement):
to reduce the risk or slow the progression
of nephropathy, optimize glucose and
blood pressure control. 

• Patients with diabetes should be
treated to a blood pressure <130/80
mm Hg

• For patients with diabetes and albu-
minuria or nephropathy who are
intolerant to ACE inhibitors or
ARBs, NDCAs, diuretics, or beta
blockers are recommended for treat-
ing hypertension. NDCA use may
reduce albuminuria in patients with
diabetes, including during pregnancy.
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What is the role of tacrolimus 
and pimecrolimus in atopic dermatitis?

■ Evidence summary
A recent meta-analysis included 25 ran-
domized controlled trials involving
tacrolimus and pimecrolimus.1 This review
included trials of tacrolimus and pime-
crolimus in comparison with placebo, top-
ical corticosteroids of varying strengths,
and each other. They reported on both

safety and efficacy. Fifteen vehicle-
controlled trials of pimecrolimus and
tacrolimus were reviewed. Both medica-
tions proved to be significantly more 
effective than the vehicle alone. A total of
3 trials (732 patients) compared
tacrolimus 0.1% with potent topical corti-
costeroids (hydrocortisone butyrate 0.1%,

Sara Trammell, MD, Amer Shakil, MD
Department of Family Medicine and Community Medicine, 
University of Texas Southwestern, Dallas

Laura Wilder, MLS
University of Texas Southwestern Medical Center Library, Dallas

When the standard therapies—mild topical 
corticosteroids and moisturizers—fail in the 
treatment of atopic dermatitis, patients are left with
few proven remedies. The recently introduced 
topical immunosuppressive treatments—
pimecrolimus and tacrolimus—offer an alternative
to topical corticosteroids. 

Tacrolimus 0.1% (Protopic) appears to be both
safe and effective in treating eczema in adults and
children (strength of recommendation [SOR]: A). In
multiple studies, it has been as effective as potent
topical corticosteroids and more effective than
mild topical corticosteroids (SOR: A). 

Pimecrolimus (Elidel) is more effective than
placebo but less effective than potent topical 
corticosteroids (SOR: A). At this time, no data 
compare pimecrolimus with mild corticosteroids. 

It is important to note that while the studies
with the topical immunosuppressive agents 
included patients with mild to severe atopic 
dermatitis, none assessed the use of these agents
on patients with steroid-refractory atopic dermatitis.
The US Food and Drug Administration (FDA) 
has recommended limited use of these agents 
in atopic dermatitis because of potential cancer
risk (SOR: C).

E V I D E N C E - B A S E D A N S W E R

Benefits of topical immunosuppressants
don’t overcome cost and risks
This Clinical Inquiry is an excellent example of
how evidence has to be used in a broader context
when making clinical decisions, and how evidence
is critical in evaluating both benefits and risks of
treatments. There seems to be strong evidence
that topical immunosuppressants are at least as
good as topical steroids, but not better. They
apparently do not have a lower risk of infection.
We are then left with the only potential benefits
being that of not causing HPA axis suppression
and possibly not causing skin thinning. 

However, this seems to be a small benefit for
the enormous cost of these products (more than
$60 for a 30-g tube) as well as increased burning
on application. In the end, this is all trumped by
the recent FDA Advisory warning of a potential
cancer risk and advising use only as second-line
agents and for short intermittent periods. The 
practical answer to this question, therefore, is to
use the decades-old treatment of higher potency
topical steroids with prudence.

Allen Daugird, MD
University of North Carolina, Chapel Hill

C L I N I C A L C O M M E N T A R Y
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beta-methasone valerate 0.1%) and found
it to be as effective as the topical steroids
after 3 weeks of application (number need-
ed to treat [NNT]=6).2,3

At both the 0.03% and 0.1%
strengths, tacrolimus was found to be
more effective than mild topical cortico-
steroids (hydrocortisone acetate 1%) in 
2 studies enrolling a total of 1183 children
with moderate to severe atopic dermatitis4,5

(NNT=5 for the tacrolimus 0.03%, and
NNT= 3 for tacrolimus 0.1%).6 A 
randomized, double-blinded, multicenter
trial compared the use of pimecrolimus
1% cream with 0.1% triamcinolone ace-
tonide cream and 1% hydrocortisone
acetate cream for 658 adults with moder-
ate-to-severe atopic dermatitis.7 The
majority of patients used either form of
treatment for 1 year. 

Although long-term safety and tolera-
bility were similar, topical corticosteroids
were more efficacious (NNT=13). Another
study compared pimecrolimus 1% with
betamethasone valerate 0.1% (a potent
corticosteroid) in a study of 87 patients.8

At the end of 3 weeks, the pimecrolimus
1% cream was significantly less effective
than betamethasone valerate 0.1%
(NNT=4).

In a meta-analysis of 3 randomized
studies of head-to-head comparison of
pimecrolimus 1% and tacrolimus 0.03%
or 0.1% among children and adults,
tacrolimus ointment was more effective
than pimecrolimus cream at the end of the
study for adults (P<.0001), for children
with moderate-to-severe disease (P=.04),
in the combined analysis (P<.0001), and at
week 1 for children with mild disease
(P=.04). No significant difference was seen
in the incidence of adverse effects,
although more pimecrolimus-treated
patients withdrew from the studies because
of a lack of efficacy (P≤.03) or adverse
events (P=.002; pediatric mild).9

The authors of the first meta-analysis
concluded that pimecrolimus 1% was more
effective compared with placebo, less effec-
tive than potent topical corticosteroids, 
and had yet to be studied in comparison

with low-potency topical corticosteroids.
Tacrolimus 0.1% was more effective than
placebo, more effective than mild corticos-
teroids, and as effective as potent topical
corticosteroids. It was noted that both these
agents caused more burning of the skin
than topical corticosteroids—pimecrolimus
1% compared with betamethasone valerate
0.1% (number needed to harm
[NNH]=50); tacrolimus 0.1% compared
with betamethasone valerate 0.1% and
hydrocortisone butyrate 0.1% (NNH=3);
and tacrolimus 0.03% compared with the
mild corticosteroid hydrocortisone acetate
1% (NNH=10). However, there was no
significant difference in the rate of skin
infections. 

Recommendations from others

In 2003, a work group of dermatologists
appointed by the president of the
American Academy of Dermatology pub-
lished a technical report on the guidelines
of care for atopic dermatitis.10 This group
evaluated the effectiveness of several topi-
cal treatments for the treatment of atopic
dermatitis. They noted that coal tar and
its derivatives may reduce the severity of
atopic dermatitis symptoms, but there are
significant barriers to compliance. The
severity of pruritus associated with atopic
dermatitis may be reduced with short-
term use of topical doxepin. 

Evidence supports the use of emol-
lients in combination with other topical
corticosteroid treatments to reduce the
severity of atopic dermatitis. However,
emollients need frequent application,
which may be associated with poor 
compliance. The work group also 
concluded that both tacrolimus and pime-
crolimus are effective and safe in reducing
the severity of atopic dermatitis symptoms
for both children and adults up to 1 year
of treatment. 

In March 2005, the FDA posted a
Public Health Advisory and Alerts for
Healthcare Professionals regarding the
potential cancer risk from the use
tacrolimus and pimecrolimus products
when applied to the skin to treat atopic

The FDA has 
posted a Public
Health Advisory
regarding the
potential cancer
risk from these
products when
used to treat
atopic dermatitis
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dermatitis. These creams will carry a
“black box” warning regarding this poten-
tial risk. They recommended use only as a
second-line therapy, at minimal amounts
necessary, and for short periods of time,
not continuously. They also recommended
against their use for children aged <2 years
and for people with diminished immune
systems.
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■ What blood tests will help 
diagnose celiac disease?

■ How should patients with 
Barrett’s esophagus be monitored?

■ What is the best method 
of detecting herpes in skin lesions?

■ Is increased fall risk 
a significant predictor 
of major bleeding events 
in patients on warfarin?

■ What are effective treatments 
for oppositional defiant behaviors
in adolescents?

■ What are the indications 
for endoscopy in elderly patients
with symptoms suggesting GERD?

■ What anxiolytics are safe 
for use while breastfeeding?

■ What factors predict a successful
smoking cessation attempt?

Look for these topics in
Clinical Inquiries
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What physical exam techniques 
are useful to detect malingering?

■ Evidence summary
The 4th edition of the Diagnostic and
Statistical Manual of Mental Disorders
(DSM-IV) defines malingering as “the inten-
tional production of false or grossly exagger-
ated physical or psychological symptoms
motivated by external incentives such as
avoiding military duty, avoiding work,
obtaining financial compensation, evading
criminal prosecution, or obtaining drugs.”1

Malingering is not considered a mental dis-
order because symptoms are intentionally
produced for external incentives. 

No physical exam maneuver can
determine a patient's external incentives.
Traditionally, a physician uses certain
exam techniques to determine if symptoms

are of functional, or nonorganic, origin.
Both terms denote the absence of a struc-
tural or physiological source for the 
phenomena, and include malingering and
mental disorders such as factitious disor-
der, conversion disorder, and somatoform
disorders. Our literature search only found
studies concerning the detection of non-
organic causes of back pain, paralysis, and
sensory loss.

Several exam tests are commonly
thought to detect nonorganic causes of low
back pain. Gordon Waddell described 8
signs in 5 categories (TABLE 2) used to
“identify [back pain] patients who require
more detailed psychological assessment.”2

A systematic review critiqued 60 studies of

Meticulous examination and documentation
will save time and trouble down the road
Warning flags for malingering include persistent
noncompliance during prescribed evaluation or
treatment, striking inconsistency between physical
findings and stated symptoms, and an attorney or
insurance company referring the patient to you. If
monetary compensation is involved, malingering
can potentially be prosecuted as fraud.

Meticulous examination and documenta-
tion will save you time and trouble down the road.
If you find evidence of malingering, confronting
the patient directly will likely result in animosity
towards you from the patient and may result in 

litigation. The confrontation may escalate into vio-
lent behavior. Further complicating matters, spe-
cialist referral often reinforces the malingering
behavior. A common option at approaching the
potentially malingering patient is to allow him or
her the opportunity to save face: “Well, Mr. Q, I am
not finding the usual signs that go along with the
complaints you are having.…”

If you are in doubt of a diagnosis of 
malingering, it is generally safest to assume a 
person is not malingering until you specifically 
witness a contradictory event. 

Tim Huber, MD
US Navy, Camp Pendleton, Calif

No examination technique objectively proves malin-
gering (strength of recommendation [SOR]: C, expert
opinion). Waddell’s signs are associated with poor
treatment outcomes but cannot discriminate organic

from nonorganic causes (SOR: B, systematic review
of low-quality studies). Hoover’s and the Abductor
sign indicate nonorganic paralysis (SOR: C, small,
lower-quality case-control studies) (TABLE 1). 

Steven Greer, MD, Lee Chambliss, MD, MSPH
Moses Cone Memorial Hospital Family Medicine Residency, Greensboro, NC

Leslie Mackler, MSLS
Moses Cone Health System Library, Greensboro, NC
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Waddell’s signs published between 1980
and 2000.3 The authors performed a thor-
ough database search, including hand
searches of key pain journals, meeting
abstracts, and textbooks. The majority of
the reviewed studies were small and of
lower quality. The review found little evi-
dence on test-retest or interrater reliability.
There was consistent evidence that
Waddell’s signs are associated with poorer
treatment outcomes and generally consis-
tent evidence that they are not associated
with secondary gain and cannot discrimi-
nate organic from nonorganic problems.  

A small, diagnostic case-control study
of Mankopf’s test, which is based on the
theory that pain increases heart rate,
investigated 20 chronic low back pain
patients considered nonorganic vs 20
pain-free controls using mechanical pain
stimulus applied to subjects’ fingers.4

There was no significant difference in
heart rate response between groups, and
no significant effect of pain on heart rate
in either group. The authors did not define
their criteria for determining patients’
back pain as non-organic, nor did they
include patients with low back pain

T A B L E 1

TEST SYMPTOMS DESCRIPTION EVIDENCE/OUTCOMES SOR

McBride’s Back pain with Stand on one leg. Flex symptomatic No published C (expert opinion)
radicular symptoms leg and raise to chest. studies

Refusal or pain = nonorganic

Mankopf’s Back pain 1700 g pressure applied to the middle Did not correlate C (small 
phalanx of the second finger of the with organic pain inconclusive
nondominant hand. True pain should diagnostic 
increase heart rate. case-control 

study)

Waddell’s Back pain Positive signs from 3 or more Cannot discriminate C (from SR)
categories (TABLE 2) organic from 

nonorganic

Associated with poorer treatment C (from SR)
outcomes

Not associated with secondary gain B (from SR)

Hoover’s Leg paresis Cup heels and have patient press Indicates nonorganic C (extrapolated 
down with paretic limb. Then have paresis from small 
patient raise opposite limb. True diagnostic case-
paresis if no difference in downward control study 
pressure at heels using strain 

gauge)

Abductor Leg paresis Ask patient to abduct paretic leg to Indicates nonorganic C (small, lower-
resistance. In true paresis, opposite causes quality case-
leg should abduct. control study)

Arm Drop Arm paresis Hold paretic hand above face and No published studies C (expert opinion)
drop it. If hand misses face, paresis 
is nonorganic 

Midline Split Sensory loss Test facial sensation to pinprick. Very weakly indicates C (small 
Nonorganic loss of sensation is nonorganic cause diagnostic case-
delineated by the midline. control study)

SOR, strength of recommendation (see page 722); SR, systematic review. 

Summary of tests for the detection of malingering



caused by an identifiable pathology.
There was no mention of blinding. This
literature search found no published
studies of McBride’s test, where the
patient’s refusal to stand on the unaffect-
ed leg and flex the affected leg to the
chest determines a feigned radiculopathy. 

A few tests attempt to detect nonor-
ganic causes of paralysis. In Hoover’s test,
a patient is asked to alternately press down
with the paralyzed leg and raise the unaf-
fected leg to resistance, while the hand of
the examiner cups the heel of the affected
leg.5 A small, diagnostic case-control study
using a computer-assisted strain gauge to
measure movement effort during Hoover’s
test involved 7 women with true paresis, 9
with nonorganic paresis, and 10 controls.6

The investigators diagnosed nonorganic
paresis by history, neurological exam, and
lack of positive neuroradiologic findings.
The authors calculated a maximal involun-
tary to voluntary ratio for each patient’s
extremities. The calculation discriminated
between all 9 nonorganic patients and both
the normal controls and patients with true
paresis. The authors did not mention
blinding in the study. No attempt was
made to compare the strain gauge meas-
urements with a clinician-performed
Hoover’s test. 

The Abductor sign, based on a simi-
lar theory that thigh abductors work in

T A B L E 2

CATEGORY SIGNS

Tenderness Superficial: light pinching causing pain = positive
Nonanatomic: deep tenderness over a wide area = positive

Simulation Axial loading: downward pressure on the head causing low back pain = positive
Rotation: Examiner holds shoulders and hips in same plane and rotates patient. 
Pain = positive

Distraction Straight leg raise causes pain when formally tested, but straightening
the leg with hip flexed ninety degrees to check Babinski does not

Regional Weakness: multiple muscles not enervated by the same root
Sensation: glove and stocking loss of sensation.

Overreaction Excessive show of emotion

Waddell’s signs

concert, was developed and studied by
one individual.7 In this diagnostic case-
control study, the single author tested 33
patients from his practice, 17 with organ-
ic paresis, and 16 with nonorganic pare-
sis. The author differentiated organic
from nonorganic paresis by history, phys-
ical exam, and various imaging studies
with no independent assessment. He
reported his test as 100% accurate. We
did not find any published studies of the
Arm Drop test, where feigned paralysis of
an upper extremity is tested by holding
the arm over the face of the supine patient
and letting go.

The Midline Split test attempts to
detect nonorganic causes of sensory loss.
The fact that cutaneous nerves cross the
midline is the basis for the idea that a
sharp midline split denotes nonorganic
sensory loss. In 1 diagnostic cohort study
of 100 people presenting to a neurology
department with complaints of decreased
sensation on one side of the face, 80
patients were determined to have organic
deficits such as multiple sclerosis or
stroke. The author did not describe how
these diseases were diagnosed. Of those
with organic deficits, 7.5% showed mid-
line splitting of sensory loss, falsely sug-
gesting a nonorganic process. Only 20%
of the patients with nonorganic sensory
loss showed the expected midline split.8

If you are in doubt
about a diagnosis
of malingering, 
it is safest to
assume a person
is not—unless 
you witness 
a contradictory
event

FAST TRACK
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What physical exam techniques are useful to detect malingering? ▲
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THE JOURNAL OF FAMILY PRACTICE uses a 
simplified rating system called the 
Strength of Recommendation Taxonomy
(SORT). More detailed information can 
be found in the February 2003 issue,
“Simplifying the language of patient care,”
pages 111–120.

Strength of Recommendation (SOR) ratings
are given for key recommendations for readers.
SORs should be based on the highest-quality 
evidence available.

A Recommendation based on consistent and 
good-quality patient–oriented evidence.

B Recommendation based on inconsistent or 
limited-quality patient-oriented evidence.

C Recommendation based on consensus, usual practice,
opinion, disease-oriented evidence, or case series for 
studies of diagnosis, treatment, prevention, or screening

Levels of evidence determine whether a study
measuring patient-oriented outcomes is of
good or limited quality, and whether the results
are consistent or inconsistent between studies.

STUDY QUALITY
1—Good-quality, patient-oriented evidence 
(eg, validated clinical decision rules, systematic reviews 
and meta-analyses of randomized controlled trials
[RCTs] with consistent results, high-quality RCTs, or
diagnostic cohort studies)
2—Lower-quality patient-oriented evidence 
(eg, unvalidated clinical decision rules, lower-quality 
clinical trials, retrospective cohort studies, case control
studies, case series)
3—Other evidence (eg, consensus guidelines, usual 
practice, opinion, case series for studies of diagnosis,
treatment, prevention, or screening)

Consistency across studies 
Consistent—Most studies found similar or at least 
coherent conclusions (coherence means that differences
are explainable); or If high-quality and up-to-date 
systematic reviews or meta-analyses exist, they support
the recommendation
Inconsistent—Considerable variation among study findings
and lack of coherence; or If high-quality and up-to-date 
systematic reviews or meta-analyses exist, they do not 
find consistent evidence in favor of the recommendation

Evidence-based medicine ratings

The author apparently performed the sen-
sory exam without blinding or independ-
ent confirmation.

Recommendations from others

The DSM-IV recommends suspicion of
malingering for patients who present with
2 or more of the following: medicolegal
issues, disagreement between objective and
subjective stress or disability, noncompli-
ance with evaluation or treatment, or anti-
social personality disorder.1

The American Medical Association
published the Guides to the Evaluation of
Permanent Impairment, which states,
“Confirmation of malingering is extremely
difficult and generally depends on inten-
tional or inadvertent surveillance.”9
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Do TZDs increase the risk of heart 
failure for patients with diabetes?

■ Evidence summary
A retrospective cohort study of health
insurance claims compared the incidence of
CHF among 5441 patients with diabetes
who had taken TZDs (rosiglitazone, trogli-
tazone, or pioglitazone) vs 28,103 who had
not. Patients were allowed other oral
agents and insulin, and they were followed
for up to 6 years. The TZD group had
more patients on insulin and with pre-exist-
ing comorbidities. Based on Kaplan-Meier
estimates, which control for censored infor-
mation, the incidence of new heart failure
at 40 months was 8.2% in the TZD group
and 5.3% in the non-TZD group (number
needed to harm [NNH]=34.5). Using a
multivariate analysis that controlled for the
coadministration of insulin, the hazard

ratio for TZD use was 1.76 (95% confi-
dence interval [CI], 1.43–2.17).1 The 
incidence of CHF was 3.24% in the trogli-
tazone group (n=1665), 2.39% in the
rosiglitazone group (n=1882), and 1.63%
in the pioglitazone group (n=1347). The
difference in these rates is not statistically
significant. Of the 28,103 patients not on a
TZD, 1.41% developed heart failure.
Individual agents were not compared 
with placebo.

A manufacturer-sponsored study that
combined data from 4 separate unpublished
randomized controlled trials compared the
incidence of CHF at 1 year for patients treat-
ed with pioglitazone (as monotherapy and in
combination with other oral agents) with
those treated only with other oral agents.

Serena Baskin, MD, Jon O. Neher, MD
Valley Family Medicine Residency Program, Renton, Wash

Sherry Dodson, MLS
University of Washington Health Sciences Library, Seattle

C L I N I C A L C O M M E N T A R Y

Consider stopping TZDs 
for patients developing edema or CHF
Improved glycemic control decreases the risk of
end organ damage and heart failure in  patients
with diabetes. Thiazolidinediones are very useful
drugs, particularly for patients with marked insulin
resistance and hyperlipidemia. However, they do
precipitate edema and heart failure. The edema
can be severe enough to lead to discontinuation 

of the drug, and the risk of heart failure limits the
population in which they can be used. They can be
used safely in some cardiac patients but, as noted
in the article, they should be avoided or used with
caution in patients with CHF. Patients taking a TZD
who subsequently develop edema should be 
carefully evaluated for CHF.

Richard Hoffman, MD
Chesterfield Family Practice,

Richmond, Va

Patients with diabetes who take thiazolidinediones
(TZDs) have a higher incidence of congestive heart
failure (CHF) than those who do not; the incidence
of CHF is similar with the use of pioglitazone
(Actos), troglitazone (Rezulin), or rosiglitazone
(Avandia) (strength of recommendation [SOR]: B,
based on a large retrospective cohort study).
However, patients on regimens that include 

pioglitazone but not insulin have lower rates of
CHF than those taking insulin but not pioglitazone
(SOR: B, based on a retrospective cohort study).
Still, patients starting any TZD should be warned
of the possibility of CHF and should be monitored
for its development. TZDs are contraindicated for
patients with class III and IV CHF (SOR: C, based
on expert opinion).

E V I D E N C E - B A S E D A N S W E R



TZDs are useful
for patients with
marked insulin
resistance, but
they do precipitate
edema and heart
failure
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Cardiac failure was noted in 12 of 1857 in
the pioglitazone group vs 10 of 1856 sub-
jects in the non-pioglitazone groups (not sta-
tistically significant). The paper did not com-
ment on how the patients were recruited,
how outcomes were measured, or why the 4
original studies were not published.2

Another manufacturer-sponsored ret-
rospective cohort study of pioglitazone
analyzed insurance claims data to com-
pare the incidence of CHF among 1668
adult patients taking pioglitazone (and
possibly other medications, but not
insulin) vs 1668 adult patients taking
insulin (and possibly other medications,
but not a TZD). The 2 groups were
matched in terms of comorbid conditions,
but statistical analysis did not take disease
severity into account. The incidence of
CHF was 2% of pioglitazone users com-
pared with 4% of patients using insulin
(NNH for insulin=50). In addition, CHF-
related hospitalizations were 0.7% for
CHF in the pioglitazone group vs 2.5% in
the insulin group (NNH for insulin=55).
Both of these findings are statistically 
significant.3

Recommendations from others

The American Diabetes Association/
American Heart Association recommends
that patients be evaluated for heart disease
or heart failure before starting TZD thera-
py and monitored for symptoms thereafter.
Patients who are at risk for developing
CHF, who already have New York Heart
Association class I or II CHF, or who take
insulin should begin TZD therapy with
low doses that are titrated up gradually.
The US Food and Drug Administration
has not approved TZDs for patients with
class III or IV CHF, as there are no studies
in these populations.4

R E F E R E N C E S

1. Delea TE, Edelsberg JS, Hagiwara M, Oster G, Phillips
LS. Use of thiazolidinediones and risk of heart failure
in people with type 2 diabetes: a retrospective cohort
study. Diabetes Care 2003; 26:2983–2989.

2. Belcher G, Lambert C, Goh KL, Edwards G, Valbuena
M. Cardiovascular effects of treatment of type 2 dia-
betes with pioglitazone, metformin and gliclazide. Int J
Clin Pract 2004; 58:833–837.

3. Rajagopalan R, Rosenson RS, Fernandes AW, Khan M,
Murray FT. Association between congestive heart fail-
ure and hospitalization in patients with type 2 diabetes
mellitus receiving treatment with insulin or pioglita-
zone: a retrospective data analysis. Clin Ther 2004;
26:1400–1410.

4. Nesto RW, Bell D, Bonow RO, et al. Thiazolidinedione
use, fluid retention, and congestive heart failure: a con-
sensus statement from the American Heart
Association and American Diabetes Association,
October 7, 2003. Circulation 2003; 108:2941–2948.

What are 
Clinical Inquiries?

Clinical Inquiries answer recent questions from the
practices of family physicians.  Practicing family 
physicians choose the most relevant questions 
submitted through a web-based voting system 
operated by the Family Physicians Inquiries Network
(FPIN; online at www.fpin.org). 

FPIN is national, not-for-profit consortium of 
family medicine departments, community residency
programs, academic health sciences libraries, primary
care practice-based research networks, and other 
specialists. Once questions are selected, FPIN editors
then organize teams of clinicians and librarians to
answer them based on systematic review of the world
literature. Answers are developed through an explicit,
systematic method:
❚ FPIN librarians and editors identify questions recently

answered in best evidence sources (e.g. Cochrane
Reviews, Clinical Evidence, the US Preventive
Services Task Force, Evidence Based Guidelines, 
a published systematic review).

❚ FPIN librarians then conduct systematic and 
standardized literature searches of best evidence
sources, Medline, and other databases in collabora-
tion with an FPIN clinician or clinicians. If a best 
evidence source has been identified, the search
begins from the date of the search conducted for that
source. Otherwise, the searches are comprehensive. 

❚ FPIN clinician authors then choose the highest 
quality original research sources, and critically
appraise the research and integrate the findings 
in the Evidence Based Answer and Evidence
Summary section of Clinical Inquiries. Authoritative
sources are also quoted in the “Recommendations
from Others” section of the Clinical Inquiry.

❚ Each Clinical Inquiry is reviewed by 4 or more peers
or editors before publication in JFP.

❚ FPIN medical librarians are accountable for the 
thoroughness of the literature search, for recording
the databases searched, search hedges used and
the search terms.  The details of each search is
available to any interested reader 
(contact managingeditor@fpin.org).

❚ Finally, a practicing family physician or other 
clinician writes an accompanying commentary 
to provide a clinical perspective.
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Is therapy based on endoscopy results 
better than empiric therapy for dyspepsia?

■ Evidence summary
Though individual studies have suggested
that therapy based on endoscopy performed
before any other study (early endoscopy)
may be superior to empiric antisecretory
therapy and as efficacious as a “test and
treat” strategy in symptom relief, a
Cochrane systematic review of 20 RCTs (11
in primary care settings) provides the best
evidence on the role of early endoscopy.1

A subgroup analysis of 5 RCTs, which
compared early endoscopy with empiric
antisecretory therapy (typically for 4
weeks), revealed that early endoscopy
demonstrated a trend towards improve-
ment in self-reported symptoms and in 
dyspepsia symptom relief scores, but the
difference was not statistically significant
(relative risk [RR]=0.89; 95% confidence
interval [CI], 0.77–1.1). Because each study

Test-and-treat for H pylori
a reasonable first option
Guidelines for treating dyspepsia have to consider
several factors: clinical outcomes, risk vs benefit to
the patient, direct and indirect medical costs, and
patient preference and satisfaction. This well-
constructed review clearly demonstrates there is
no significant difference in symptom control
between early endoscopy and empiric acid 
suppression or testing and treating for H pylori.
The evidence regarding 2 other outcomes—patient
satisfaction and cost (especially if the indirect cost
of sick days is considered)—is less clear.

In my experience, testing and treating for 
H pylori is a reasonable first option, which often
avoids long courses of antisecretory therapy or
costly endoscopy. I treat patients who are negative
for H pylori with 8 weeks of acid suppression ther-
apy, and refer those with persistent symptoms for
endoscopy. I follow patients carefully and try to
distinguish between symptoms of dyspepsia and
reflux, which requires longer courses of acid 
suppression. For patients with alarm symptoms, 
I recommend early endoscopy.

Wail Malaty, MD
Mountain Area Health Education Center, Rural Track Family

Practice Residency, Hendersonville, NC

In the initial management of dyspepsia for patients
without “alarm” symptoms (weight loss, recurrent
vomiting, dysphagia, anemia, evidence of 
bleeding, onset of dyspepsia after age 45 years),
therapy based on the results of early endoscopy
was not better than empiric acid suppression (anti-
secretory therapy) or a Helicobacter pylori “test
and treat” strategy in reducing symptoms or
improving quality of life (strength of recomm-
endation [SOR]: A, based on a systematic review).
Results from studies of patient satisfaction 
comparing early endoscopy with empiric 

medication therapy are conflicting (SOR: A, based
on 2 randomized controlled trials [RCTs]). 

Though formal cost analyses are not available,
a strategy using “test and treat,” as opposed to
early endoscopy, results in significantly fewer endo-
scopies, which when formally evaluated, may trans-
late into a more cost-effective strategy of care (SOR:
A, based on a systematic review). Long-term follow-
up suggests that patients receiving “test and treat”
therapy may require fewer antisecretory medication
prescriptions compared with patients receiving early
endoscopy (SOR: B, based on a single RCT).

Kevin Rich, MD
University of Washington Family Practice Residency of Idaho, Boise

Sarah Safranek, MLIS
University of Washington Health Sciences Libraries, Seattle



used different symptom scores, the relative
risk as calculated may under-represent the
true benefit of early endoscopy when com-
pared with empiric antisecretory therapy. 

When patient satisfaction was evaluat-
ed, results were dependent on the location
of care. In a primary care setting, patients
undergoing early endoscopy were as satis-
fied as those receiving empiric antisecreto-
ry therapy.2 In a trial of 414 patients ran-
domized after referral to specialty care,
patients in the early endoscopy group were
more satisfied with their medical care than
those receiving empiric antisecretory thera-
py (RR=0.13; 95% CI, 0.06–0.29).3

Results from studies comparing the
benefits of H pylori “test and treat” strate-
gies to early endoscopy are conflicting. A
subgroup analysis reported on 3 RCTs
from both primary and secondary settings
with 931 patients comparing H pylori “test
and treat” to initial endoscopy. It found no
significant difference in symptom reduction
(RR=1.06; 95% CI, 0.98–1.26).1 A recent
follow-up study of 1 of the trials included
in the Cochrane systematic review reported
on outcomes of a “test and treat” vs early
endoscopy strategy at 6 years. There was
no difference in days without symptoms
demonstrated between the 2 groups (mean
difference=0.05; 95% CI, –0.03 to 0.14
days).4 Self-reported symptom tracking and
a poor response rate (62%) to patient ques-
tionnaires reduces the strength of this
study’s conclusions.

Formal cost-effective analyses compar-
ing the “test and treat” with early
endoscopy strategy have not been done. A
subgroup analysis of 4 trials from the
Cochrane review (1 from primary care)
demonstrated a significant reduction of the
number of endoscopies among patients
receiving “test and treat” care vs those
receiving early endoscopy (RR=0.23; 95%
CI, 0.12–0.44). In the long-term follow-up
study, fewer antisecretory medication pre-
scriptions were needed by those patients in
the “test and treat” group (P=.047).4 These
figures are more robust; they were obtained
from national registry data rather than per-
sonal recall and questionnaire submission.

Recommendations from others

Guidelines from the American Gastro-
enterological Association for the initial
approach to young patients with dyspepsia
without alarm symptoms is to first “test and
treat” for those testing positive for H pylori,
prescribe empiric antisecretory therapy for
those testing negative, and proceed with
endoscopy for recurrent or persistent dys-
pepsia at 4 to 8 weeks.5 The American
Society for Gastrointestinal Endoscopy does
not recommend any of initial endoscopy,
empiric antisecretory therapy, or “test and
treat” over another for the reduction of
symptoms.6 The British Society of Gastro-
enterology recommends that initial manage-
ment of dyspepsia consist of empiric acid
suppression and H pylori testing. Persons
testing positive for H pylori should undergo
endoscopy.7 The Institute for Clinical
Systems Improvement recommends nonur-
gent upper endoscopy for those aged 50
years and older with symptoms of uncom-
plicated dyspepsia. They recommend initial
H pylori testing and treating those with pos-
itive results, and empiric proton pump
inhibitor treatment for 4 weeks for those
who are H pylori–negative.8
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The “test and
treat” strategy, 
as opposed to
early endoscopy,
leads to fewer 
endoscopies—
and it may 
be more 
cost-effective
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permanent hearing loss before 10 months
of age (at cost of 200 extra referrals for
false-positives). Sensitivity and specificity
of the hypothetical model’s 2-stage screen-
ing was 85% and 97%, respectively. The
estimated positive predictive value was
6.7%.1,3

Individually, OAE and ABR accurately
diagnose neonatal hearing loss. One multi-
center cohort of 2995 infants measured
test performance of OAE and ABR against
the gold standard (visual reinforcement
audiometry performed at 8–12 months).4

The authors used a receiver operating
characteristics (ROC) curve to plot speech
awareness thresholds for both tests. When
middle-ear pathology and progressive
hearing loss were excluded, the area under
the ROC curves for ABR and OAE were
0.91 and 0.94, respectively, indication that
both tests had excellent test accuracy (a
perfect test would have an area under the
curve of 1.0).

■ Evidence summary
In the United States, approximately 
5000 infants with moderate-to-profound 
hearing loss are born annually.1 Affected
children graduate high school averaging
4th-grade academic performance skills.2

Efforts to reduce the impact on these 
children have focused on early diagnosis
and treatment. 

A systematic review gathered studies
comparing universal hearing screening
with selective screening.1 Most included
studies used a 2-stage universal screening
protocol. Infants who failed initial testing
were retested within 12 weeks. Testing
methods included otoacoustic emissions
(OAE) and auditory brainstem response
(ABR). Infants who failed the second test
were referred for audiological evaluation.
Using these data, a hypothetical model was
created, which found that 1441 newborns
would need to be screened to diagnose 1
additional case of moderate-to-profound

Should we recommend 
universal neonatal hearing screening?

Universal neonatal hearing screening leads to 
both earlier detection and earlier treatment of
infants with hearing loss (strength of 
recommendation [SOR]: A, based on a systematic

review). Available evidence suggests early 
identification and intervention may improve 
language outcomes (SOR: C, based on 
retrospective cohort studies).

E V I D E N C E - B A S E D A N S W E R

Despite lack of evidence, early intervention
could aid future language skills
Despite the lack of hard outcomes data to support
neonatal hearing screening, it seems reasonable
that early intervention will aid future language
skills. Hopefully, future evidence will support the

notion that early treatment leads to tangible school
performance improvement. For most, however, the
decision to universally screen neonates will be
guided by state law rather than clinical evidence
alone; 38 states currently have mandated screen-
ing programs with legislation pending in others. 

C L I N I C A L C O M M E N T A R Y
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Family Medicine Residency, Offutt Air Force Base/University of Nebraska, Omaha
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Strategies based on selective screening
of high-risk infants fails to identify perma-
nent hearing loss in many affected infants.
In a cohort study of more than 10,000
infants, only 43% of infants with perma-
nent hearing loss were identified with
selective versus universal screening. Most
affected infants would have been missed
using risk-based criteria.5

Limited evidence suggests that early
identification of infants with permanent
hearing loss improves language skills. In 
a retrospective cohort study of 150 infants
examining language outcomes, partici-
pants were grouped according to age at
identification of hearing loss.6 All partici-
pants received comprehensive in-home 
language intervention services plus ampli-
fication devices.

Of the 85 children with normal cogni-
tive ability, the mean receptive and expres-
sive language quotients at 13 to 36 months
were higher in the early-identified group vs
the late-identified group (receptive lan-
guage quotients, 79.6 vs 64.6, P<.001;
expressive language quotients, 78.3 vs
63.1, P<.001). Total language quotient
was also higher in the early group (lan-
guage quotients, 79 vs 64; P<.001). 

The conclusions were limited by multi-
ple factors: retrospective study design,
cohort selection drawn from different 
hospitals during different time periods,
unblinded participant selection, and
unblended outcome assessments. Other
published studies have inconclusive out-
come data. The Cochrane Collaboration
published a systematic review in which no
studies were found that fulfilled the inclu-
sion criteria to evaluate the effectiveness of
universal hearing screening.7

Recommendations from others

The Joint Committee on Infant Hearing
recommended universal neonatal hearing
screening during hospital birth admission
in their Year 2000 Position Statement.8

For infants whose hearing is impaired on
re-screening, the committee recommends
audiology referral and medical evaluation
to rule out associated conditions before

age 3 months. They further recommend
interventional services begin before age 
6 months for infants with confirmed 
hearing loss.

The US Preventive Services Task Force
does not recommend for or against univer-
sal hearing screening, citing insufficient
outcomes data.9 ■
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Evidence suggests
that early 
intervention may
improve language
skills for infants
with hearing loss
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