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Does Being Obese Matter  
If You Have Medicare?

A B S T R A C T  &  C O M M E N T A R Y

By Rahul Gupta, MD, MPH, FACP

Clinical Assistant Professor, West Virginia University  
School of Medicine, Charleston, WV
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Synopsis: In the Medicare population, obesity was not associated 
with mortality, except for those with a BMI of at least 35.  

However, both overweight and obesity were associated with new  
or worsening disability within 2 years.

Source: Wee CC, et al. Obesity, race, and risk for death or functional 
decline among Medicare beneficiaries: A cohort study. Ann Intern Med 

2011;154:645-655.

OBESITY IS A WELL-ESTABLISHED AND INDEPENDENT RISK FACTOR FOR 
cardiovascular disease and mortality in the general population. 

In 1995, no state in the United States had an obesity rate above 20%. 
According to a recent report, adult obesity rates increased in 16 states 
in the past year and did not decline in any state. Now, only Colo-
rado’s obesity rate is below 20% at 19.8%.1 More than two-thirds 
of the states (38) have adult obesity rates above 25 percent. Obe-
sity has long been associated with numerous comorbid conditions. 
Overweight and obesity are known risk factors for heart disease, dia-
betes, hypertension, gallbladder disease, osteoarthritis, sleep apnea 
and other breathing problems, as well as various cancers (uterine, 
breast, colorectal, kidney, and gallbladder). In addition, obesity is 
associated with pregnancy complications, hyperlipidemia, menstrual 
irregularities, psychological disorders, and increased surgical risk. 
However, it is interesting to note that the effects of obesity on mor-
tality may not be evenly distributed among all adults. For instance, 
studies looking at the mortality risk due to obesity in the elderly 
population have produced conflicting results.2 Consequently, it is 
unclear whether weight control and/or weight loss should be consis-
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tently advised for elderly persons. Additionally, it also 
may be significant to understand the effect of obesity 
on functional autonomy and disability in this population 
since much morbidity may result even without a net ef-
fect on mortality.

Wee et al conducted a longitudinal cohort study using 
Medicare Current Beneficiary Survey data to examine 
and compare the relationship between obesity and all-
cause mortality and functional decline among older U.S. 
adults. The study included data from 20,975 respondents 
who were aged 65 years or older, interviewed at base-
line between 1994 and 2000, and all-cause mortality was 
calculated from the date of the initial baseline interview 
until death or April 22, 2008. Also measured was new 
or worsening disability in performing activities of daily 
living (ADLs) and instrumental activities of daily living 
(IADLs) in 2 years.

The researchers found that 37% of the study sample 
was overweight (body mass index [BMI] of 25 to < 30), 
18% were obese (BMI � 30). After adjustment, adults 
with a BMI of 35 or greater were the only group above 
the normal BMI range who had a higher statistical risk 
for mortality. However, in contrast, both overweight and 
obesity were associated with new or progressive ADL 
and IADL disability in a dose-dependent manner, par-
ticularly for white men and women. In essence, Wee et 
al found that after up to 14 years of follow-up among 
Medicare beneficiaries aged 65 years or older, obesity 
was not associated with all-cause mortality, except for 
those with at least moderately severe obesity (BMI of 35 

or higher). On the other hand, older adults with a BMI 
even modestly above the normal range were much more 
likely to develop a new or worsening disability over the 
following 1-2 years. This association was especially evi-
dent for disability related to ADLs. Any differences be-
tween white and black older adults were not statistically 
significant in either of the measurements. 

■ COMMENTARY

Aging often increases vulnerability of individu-
als to several illnesses such as hypertension, diabetes, 
coronary heart disease, cancers, and mobility problems 
linked to arthritis and disability. Now together with an 
aging population, we are observing an upward shift in 
obesity rates across the nation. This is further compli-
cated by the fact that increasing inactivity and illness 
in elderly people commonly results in substantial loss 
of muscle mass while body fat is relatively preserved or 
increased. However, several previous studies have doc-
umented that the adverse effect of obesity may dimin-
ish with advancing age. In fact, some recent evidence 
suggests that in the elderly, obesity may be paradoxi-
cally associated with a lower, not higher, mortality risk 
thus leading to the term “obesity paradox.”3 The com-
plexity of using the most appropriate tools to measure 
body fat and fat distribution in clinical settings makes 
it challenging to determine the most valid, practical 
definition of obesity in the elderly population.4 How-
ever, as the above study reveals, functional decline and 
resulting disability may worsen the quality of life and 
increase the burden of disease in the so-called “obese” 
elderly even when there is no measurable effect on 
mortality. Therefore, a better clinical approach may be 
to place a greater emphasis on preventing functional 
decline and muscle loss in older adults through weight-
neutral interventions that focus on improving mobility 
and physical functioning, such as improving muscle 
strength, balance, and flexibility through physical ac-
tivity and resistance training.   ■
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Impact of Drug Class on 
Long-Term Adherence to 
Antihypertensives
A B S T R A C T  &  C O M M E N T A R Y

By Harold L. Karpman, MD, FACC, FACP

Clinical Professor of Medicine, UCLA School of Medicine

Dr. Karpman serves on the speakers bureau for Forest Laboratories.

Synopsis: Important differences in adherence to anti-
hypertensive drug therapy occurred depending on the 
drug class prescribed with the lowest adherence noted 
to occur with diuretics and beta-blocker therapy and 
the highest adherence was observed with ARB or ACI 
therapy.

Source: Kronish IM, et al. Meta-analysis: Impact of drug class 
on adherence to antihypertensives. Circulation 2011;123:1611-
1621.

HYPERTENSION (HBP) IS THE MOST COMMON CHRONIC ILL-
ness in developed countries, affecting more than 50% 

of the U.S. population, and, therefore, is one of the most 
important risk factors for cardiovascular disease.1 Lower-
ing blood pressure in hypertensive individuals has clearly 
been demonstrated to significantly reduce coronary events 
by 21%, strokes by 34%, incidence of congestive heart 
failure and renal failure, and also overall mortality2,3 ir-
respective of age, race, gender, ethnicity, or HBP severity. 
In addition to changing harmful lifestyle factors in hyper-
tensive individuals, medical management of HBP remains 
the cornerstone of therapy.4 Clinical practice guidelines5 
have been developed to assist physicians in selecting the 
proper antihypertensive medications. However, because of 
selection bias, run-in periods, and lack of effective behav-
ior reinforcement, the published adherence to medication 
statistics may not be representative of the true adherence 
in real-world settings.6 Among the many reasons for poor 
long-term results in the treatment of HBP are the over-
all lack of patient compliance and persistency with drug 
therapy, leading to antihypertensive drug therapy discon-
tinuation rates ranging from 5% to 10% per year, which 
results in drug discontinuation in 50%-60% of patients 
only 6 months after initiation of therapy.7,8

Because observational studies have suggested that 
there are differences in adherence to antihypertensive 
medications in different drug classes, Kronish and his col-
leagues performed a meta-analysis to quantify the associ-
ation between antihypertensive drug class and adherence 
in clinical settings.9 Their comprehensive search yielded 

115 unique articles relating the predictors of adherence to 
antihypertensive medication, and they selected 17 articles 
from this group that met their inclusion criteria. They de-
termined that there was a significant relationship between 
adherence to antihypertensive medication and drug class. 
Patients who were prescribed diuretics and beta-blockers 
(BBs) had the lowest adherence to antihypertensive drug 
therapy, whereas patients prescribed angiotensin receptor 
blockers (ARBs) were approximately twice as likely to 
have good adherence. Angiotensin converting enzyme in-
hibitors (ACIs) appeared to have the second-best level of 
adherence followed by calcium-channel blockers (CCBs). 
In summary, patients prescribed diuretics and BBs dem-
onstrated the lowest adherence to antihypertensive medi-
cation, especially compared with those patients who were 
receiving ARBs and even to those who were being treated 
with ACIs or CCBs.

■ COMMENTARY

Although rates of blood pressure control are improv-
ing in the United States, well more than 50% of hyper-
tensive patients in the United States continue to have 
blood pressures above recommended levels1 resulting 
in an unnecessary increase in cardiovascular events 
and contributing to runaway health care costs.10,11 The 
increasing numbers of obese and/or aging patients and 
poor health literacy are among several important factors 
responsible for the increasing rate of HBP which is now 
resulting in more office visits annually to primary care 
physicians than any other medical condition.12 Adher-
ence to a prescribed antihypertensive medical regimen 
also is complicated by the fact that most patients with 
HBP often require three or more medications in order 
to reach appropriate blood pressure goals. Another fac-
tor to be considered in antihypertensive drug therapy is 
the class of drugs that is used. The finding of the meta-
analysis performed by Kronish and colleagues9 clearly 
emphasizes that physicians should pay special attention 
to adherence in patients who are prescribed diuretics 
and/or BBs because, although rates of adherence are 
suboptimal for all drug classes, they are particularly 
low for patients who’ve been prescribed diuretics and/
or BBs. Diuretics may be discontinued by patients be-
cause the drugs may cause urinary frequency, erectile 
dysfunction, fatigue, muscle cramps, and/or electrolyte 
imbalance, whereas BBs may result in hypotension and/
or bradyarrhythmias. Some studies have demonstrated 
differences in physician perceptions of the effectiveness 
and tolerability of antihypertensive medication in sepa-
rate classes,10 which may explain why some of the noted 
differences in the class of antihypertensive drug selected 
may be related to drug selection factors rather than due 
to the drug class itself. Physicians will frequently select 
certain classes of antihypertensive drugs based on phar-
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maceutical marketing practices as well as their personal 
experience with these agents over the years and, there-
fore, the results of drug class selection may be biased 
by physician preferences, which undoubtedly are influ-
enced by many factors.

Finally, it must be recognized that drug adherence to 
any class of drug (i.e., antihypertensive, lipid-lowering 
agents, etc.) will vary considerably based on the physi-
cian-patient interrelationship. Some physicians provide 
an increased level of patient education and careful fol-
low-up, which encourages drug adherence unrelated to 
the class of antihypertensive drug that is used. Appropri-
ate educational activities — including in-depth discus-
sions regarding the need for treatment of HBP and the 
benefits that will follow, frequent office and telephone 
follow-ups, and home blood pressure monitoring — will 
help bring the patient into an active therapeutic environ-
ment and will improve drug therapy compliance. It often 
is difficult to get patients involved in their own therapy 
but it is the most effective way to improve patient com-
pliance in all drug therapy. Unfortunately, most medical 
caregivers and many physicians often do not have the 
education, training, and skills — and especially the time 
to communicate — to properly educate patients on the 
importance of taking their medications as prescribed. 
Whatever the class of antihypertensive medication se-
lected, all physicians should be aware of the critical 
need for them to spend more time with their patients to 
educate and motivate them to appropriately modify their 
behavior with respect to the medications that have been 
prescribed to them.   ■
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Sleep Apnea and  
Perioperative Complications 
After Noncardiac Surgery 
A B S T R A C T  &  C O M M E N T A R Y

By David J. Pierson, MD

Professor, Pulmonary and Critical Care Medicine, Harbor-
view Medical Center, University of Washington, Seattle
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Synopsis: In a population-based study using hospital 
discharge diagnosis codes, patients with sleep apnea 
who underwent knee arthroplasty or open abdominal 
procedures were more likely to require invasive me-
chanical ventilation and to be diagnosed with aspira-
tion pneumonia or ARDS than were matched patients 
without sleep apnea. Knee-replacement patients, but 
not those undergoing laparotomy, also were more likely 
to be diagnosed with pulmonary embolism.
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Source: Memtsoudis S, et al. Perioperative pulmonary out-
comes in patients with sleep apnea after noncardiac surgery. 
Anesth Analg 2011;112:113-121.

IN THIS STUDY OF A LARGE ADMINISTRATIVE DATABASE, THE 
incidence of selected complications in patients diag-

nosed with sleep apnea (SA) was compared to that in pa-
tients undergoing similar surgical procedures who were 
not diagnosed with SA. The authors examined data from 
the National Inpatient Sample, a database sponsored by 
the Agency for Healthcare Research and Quality, for 
each year from 1998 through 2007, for patients who un-
derwent total knee arthroplasty or an open abdominal 
surgical procedure. This yielded 117,283 patients coded 
as having SA and 5,934,420 patients without this diag-
nosis. A subset of the latter population was matched to 
those with SA using demographic variables via the pro-
pensity scoring method. The perioperative complications 
examined in these two groups were aspiration pneumo-
nia, pulmonary embolism, the adult respiratory distress 
syndrome (ARDS), and the need for perioperative intu-
bation and mechanical ventilation.

Of the 2,610,441 knee arthroplasties, 65,774 patients 
(2.52%) were coded for SA; the corresponding num-
bers for abdominal surgical procedures were 51,509 of 
3,389,753 (1.40%). Patients with SA were more likely to 
be male and were five times more likely to be obese than 
patients without SA; additionally, their average comor-
bidity indices were higher, and they were more likely to 
be admitted on an emergent rather than an elective basis.  

Aspiration pneumonia occurred more frequently in SA 
patients after both knee arthroplasty (1.18% vs 0.84%) 
and laparotomy (2.79% vs 2.05%). The same was found 
for ARDS (1.06% vs 0.45% for knee procedures; 3.79% 
vs 2.44% for abdominal procedures) and also for periop-
erative invasive mechanical ventilation (3.99% vs 0.79%; 
10.8% vs 5.94%, respectively), with all these differences 
being statistically significant. Pulmonary embolism oc-
curred more often after knee arthroplasty in patients with 
SA (0.51% vs 0.42%, P = 0.0038), but its incidence was 
not increased with SA following abdominal surgery. 
From these findings, the authors conclude that SA is an 
independent risk factor for perioperative pulmonary com-
plications in noncardiac surgery.

■ COMMENTARY

This study adds incrementally to our appreciation of 
the importance of SA as a comorbidity in hospitalized 
patients and as a risk factor for perioperative complica-
tions. However, the study has some major limitations, the 
most important of which for the purposes of this news-
letter are shortcomings of the administrative-database 
approach to studies of disease prevalence and compli-
cation incidence, and the article’s broad generalizations 

about both the study population and the implications of 
the results. 

Because of its design, this study grossly underesti-
mates the prevalence of SA among the patients in the 
database. Only patients assigned one of two SA di-
agnosis codes were included, and the SA prevalence 
found (2.51% for patients undergoing knee arthroplas-
ty and 1.49% for those who had laparotomies) is prob-
ably a 10-fold underestimation of the true prevalence. 
A recent review of the management of SA in surgical 
patients1 cites several epidemiologic studies indicat-
ing that sleep-disordered breathing occurs in approxi-
mately 20% of adults in this population, with nearly 
7% exhibiting moderate-to-severe obstructive SA. For 
example, one recent study found that 22% of the adult 
general surgical population had obstructive SA.2 In that 
study, 70% of the SA patients were undiagnosed before 
presentation for perioperative evaluation; other sources 
estimate that as many as 80%-90% of surgical patients 
with SA are undiagnosed.1,2 

The present study examined SA prevalence and asso-
ciated complications in two specific populations of sur-
gical patients: those undergoing total knee arthroplasty 
and those having an open abdominal procedure. The fact 
that the study included only these specific procedures is 
mentioned only once, in the methods section. However, 
throughout the paper the authors refer not to these opera-
tions but to “orthopedic procedures” and “general surgi-
cal procedures,” and the title further broadens the popula-
tion to “noncardiac surgery.” The potential implications 
of the study’s results as summarized in the abstract and 
elaborated in the discussion section of the paper should 
thus be interpreted cautiously to avoid unwarranted over-
generalization. 

These problems with the design of the study and the 
interpretation of its findings notwithstanding, the article 
emphasizes the fact that patients with SA are particularly 
predisposed to perioperative pulmonary problems. Most 
such patients have not been diagnosed, and they are in-
creasingly encountered by intensivists following elective 
surgery or when admitted for other reasons. Complete 
evaluation for suspected SA is not feasible during acute 
hospitalization, but heightened awareness of this condi-
tion and its associated risks for a variety of complications 
during the perioperative period should aid in prevention, 
early diagnosis, and appropriate management.   ■
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Pharmacology Update
Linagliptin Tablets  
(Tradjenta™)
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Dr. Elliott is Chair, Formulary Committee, Northern  
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A THIRD DIPETDYL PEPTIDASE-4 (DPP-4) INHIBITOR HAS BEEN 
approved by the FDA. Linagliptin follows sitagliptin 

and saxagliptin to the market. It is marketed by Boehring-
er Ingelheim as Tradjenta.

Indications
Linagliptin is indicated for the treatment of type 2 dia-

betes mellitus as an adjunct to diet and exercise.1

Dosage
The recommended dose is 5 mg once daily. It may be 

taken without regard to meals.1 Linagliptin is available as 
5 mg tablets.

Potential Advantages
Linagliptin is excreted mainly unchanged in the feces 

via the enterohepatic system with minimal metabolism 
and renal excretion. No dosage adjustment is required for 
renal or hepatic impairment.1  

Potential Disadvantages
Similar to the other DPP-4 inhibitors, drug levels or 

effects may be reduced by CYP3A4 or p-glycoprotein 
inducers.1

Comments
Linagliptin is a reversible, potent, selective DPP-4 in-

hibitor. This inhibition reduces the degradation of the incre-
tin hormones glucagon-like peptide and glucose-dependent 
insulinotropic polypeptide. This results in enhanced insu-
lin secretion, lowers inappropriate postprandial glucagon 
secretion, and reduces gastric emptying. The efficacy and 
safety of linagliptin was shown in eight double-blind, pla-
cebo-controlled studies as monotherapy or in combination 
with other antihyperglycemic agents.1 In two monotherapy 
studies (n = 730), subjects with baseline mean HbA1c of 
8.0-8.1 were randomized to linagliptin 5 mg or placebo for 

18 weeks or 24 weeks.1,2 Linagliptin treatment resulted in a 
reduction (difference from placebo) of -0.6 % (95% confi-
dence interval [CI]: -0.9, -0.30) for the 18-week study and 
-0.7% (95% CI: -0.9, -0.5) for the 24-week study. Lina-
gliptin when added on to metformin (1500 mg or high-
er),3 pioglitazone (30 mg),4 a sulfonylurea, or metformin 
+ a sulfonylurea showed a placebo-adjusted reduction of 
-0.6% to -0.5% at 24 weeks. In a 52-week, active controlled 
study, linagliptin showed comparable reduction in HbA1c 
to glimepiride (mean dose 3 mg/day) when added to met-
formin with a lower incidence of hypoglycemia (5.4% vs 
31.8%, P < 0.001). Linagliptin is generally well tolerated 
with frequency of nasopharyngitis occurring more often 
than placebo (4.3% vs 1.2%).1 Pancreatitis was reported in 
1 per 538 person years compared to 0 in 433 person years 
for the comparator.

Clinical Implications
Linagliptin is the third DPP-4 inhibitor to enter the 

market. Its primary advantage over the other inhibitors is 
it nonrenal excretion, thus dose adjustment is not required 
for patients with impaired renal function.   ■
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CME Objectives
Upon completion of this educational activity,  
participants should be able to:

describe new findings in the differential  
diagnosis and treatment of various diseases;
describe the advantages, disadvantages and  
controversies surrounding the latest advances  
in the diagnosis and treatment of disease;
identify cost-effective treatment regimens;
explain the advantages and disadvantages   
of new disease screening procedures.

CME Instructions
To earn credit for this activity, follow these instructions:
1. Read and study the activity, using the provided refer-

ences for further research.
2. Log on to www.cmecity.com to take a post-test; 

tests can be taken after each issue or collectively at 
the end of the semester. First-time users will have 
to register on the site using the 8-digit subscriber 
number printed on their mailing label, invoice or 
renewal notice. 

3. Pass the online tests with a score of 100%; you will 
be allowed to answer the questions as many times as 
needed to achieve a score of 100%. 

4. After successfully completing the last test of the se-
mester, your browser will be automatically directed 
to the activity evaluation form, which you will sub-
mit online. 

5. Once the completed evaluation is received, a credit 
letter will be e-mailed to you instantly. You will no 
longer have to wait to receive your credit letter!   ■

CME Questions
4. Which of the following BMIs is linked with mortality in the 

elderly?
a. 25 or greater
b. 30 or greater
c. 35 or greater
d. None of the above

5. Important differences in adherence to antihypertensive medi-
cation occur in clinical settings with:
a. BBs and diuretics having the highest adherence.
b. ACEs and ACIs having the lowest adherence.
c. BBs and diuretics having the lowest adherence.
d. little hope of adherence improvement occurring nationwide.

6. The findings of increased perioperative complications in pa-
tients with sleep apnea came from examination of data from 
which of the following?
a. All surgery cases, including cardiac procedures
b. All non-cardiac surgical procedures
c. All orthopedics and general surgical procedures
d. Only total knee arthroplasties and open abdominal  

procedures

7. The prevalence of obstructive sleep apnea in patients admit-
ted for general surgical procedures is closest to which of the 
following?
a. 0.2%
b. 2%
c. 4%
d. 8%
e. 20%

8. The proportion of surgical patients with sleep apnea that has 
not been diagnosed is closest to which of the following?
a. 5%
b. 10%
c. 25%
d. 50%
e. 75%
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Clinical Briefs

By Louis Kuritzky, MD, Clinical Assistant Professor, University of Florida, Gainesville

Dr. Kuritzky is an advisor for Endo, Kowa, Pricara, and Takeda.

Hepatitis C Treatment 
by Primary Care  
Clinicians

Source: Arora S, et al. Outcomes of 
treatment for hepatitis C virus infection 
by primary care providers. N Engl J Med 
2011;364:2199-2207.

IN MOST COMMUNITIES IN THE UNITED 
States, hepatitis C (HEPc) treatment 

is provided by gastroenterologists. Be-
cause HEPc is now the most common 
cause of end-stage liver disease, and — 
unless trends reverse — will continue 
to be so for the foreseeable future, it is 
important that identification of HEPc 
infection be continued vigorously in the 
primary care community, since most at-
risk persons see primary care clinicians 
as their point of initial contact with the 
health care system. 

Treatment of HEPc offers the opportu-
nity for cure of the disease more than 50% 
of the time, although persons infected with 
HEPc genotype I have a somewhat lower 
success rate. Ideally, treatment would be 
offered to as many infected persons as 
possible, yet limitations in specialist con-
sultants who traditionally administer the 
treatment are an obstacle to access for 
some patients. 

The ECHO program (Extension for 
Community Healthcare Outcomes) is 
intended to enhance opportunities for 
provision of health care to underserved 
populations through, for instance, video-
conferencing technology that allows pri-
mary care clinicians to receive case-based 
education with specialist colleagues. 
Since 2003, ECHO has resulted in 800 
HEPc patients being treated by primary 
care clinicians. The primary outcome of 
this ECHO-based trial was sustained viro-
logic response, which is defined as unde-
tectable HEPc RNA 6 months beyond the 
end of treatment. Encouragingly, analysis 
of outcomes for patients treated on-site 
at the University of New Mexico HEPc 
clinic were essentially identical with those 
of patients treated at distant sites by cli-

nicians guided though case-based video 
conferencing. Hopefully, enlarging the 
spectrum of clinicians who can provide 
state-of-the-art care for HEPc patients will 
become a goal for other sites that have the 
capacity for video conferencing.   ■

COPD Exacerbations: 
The EXACT Tool

Source: Jones PW, et al. Characterizing 
and quantifying the symptomatic features 
of COPD exacerbations. Chest 2011;139: 
1388-1394.

THE IMPACT AND CONSEQUENCES OF 
chronic obstructive pulmonary dis-

ease exacerbations (COPD-e) are under-
appreciated. This year, COPD has risen in 
prominence from the fourth most common 
cause of death to the third. COPD-e are 
problematic on multiple levels: as many as 
10% of patients admitted for COPD-e die 
in the hospital, and the mortality within 
the year of hospitalization is as much as 
20%. Additionally, each COPD-e is as-
sociated with a further decline in FEV1 
that is not restored once the exacerbation 
is resolved. 

Jones et al have performed the first 
published formal analysis of COPD-e to 
derive an instrument known as EXACT 
(Exacerbations of Chronic Pulmonary 
Disease Tool). 

Based on interviews with COPD patients 
(n = 410), the authors quantified items per-
taining to dyspnea, cough, sputum produc-
tion, chest discomfort, limitations of activ-
ity, fatigue, sleep disturbance, and anxiety 
associated with COPD symptoms.

Ultimately, 14 items were discerned 
that quantified COPD-e presence and se-
verity. Hopefully, such a tool could be used 
in daily diaries of COPD patients to help 
identify exacerbations at the earliest pos-
sible stage so that abortive therapy could 
be instituted without delay. It remains to 
be determined whether enhanced early de-
tection and intervention for COPD-e will 
favorably affect symptomatic control, hos-
pitalizations, or mortality.   ■

Are Diabetes  
Prevention  
Treatments Truly  
Disease Modifying?

Source: The DREAM Trial Investigators. 
Incidence of diabetes following ramipril 
or rosiglitazone withdrawal. Diabetes 
Care 2011;34:1265-1269.

PREVENTION OF TYPE 2 DIABETES (DM2) 
is possible by means of several dif-

ferent paths including diet, exercise, 
metformin, thiazolidinediones, orlistat, 
acarbose, and valsartan. Although re-
duced conversion from pre-diabetes to 
DM2 by as much as 60% has been seen 
in some DM2 prevention trials, critics 
point out that it is unclear whether any 
of the natural history of DM2 — that is, 
progressive decline in beta cell function 
— is impacted by currently available in-
terventions. Animal studies have found 
incretin effects, such as beta cell prolif-
eration and improved beta cell mass, but 
no persistence of such effects has been 
confirmed in humans, and most data sug-
gest that none of these favorable effects 
persist once pharmacotherapy is discon-
tinued. The Diabetes Reduction Assess-
ment with Ramipril and Rosiglitazone 
Medication (DREAM) Trial Investiga-
tors published an analysis of glycemic 
control 2-3 months after cessation of 
ramipril or rosiglitazone, the agents used 
in the DREAM trial. 

Although the Heart Outcomes Preven-
tion Evaluation trial supported a role for 
DM2 prevention by ramipril, this was not 
confirmed in the DREAM Trial, nor was 
there any beneficial “legacy effect.” Al-
though rosiglitazone was effective in DM2 
prevention, once stopped, progression 
to DM2 was similar to placebo. Hence, 
although prevention of DM2 is achiev-
able with thiazolidinediones, they do not 
appear to make a sustained impact upon 
underlying disease pathophysiology since 
drug cessation is followed by a resump-
tion of declining beta-cell function similar 
to placebo.   ■


