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intake, whereas this study carefully included 
caffeine from all sources, and found tea to 
provide the majority of caffeine. Addition-
ally, the authors measured each participant’s 
individual caffeine metabolism and found 
some evidence that those with faster caf-
feine metabolism were at higher risk of fetal 
growth restriction, suggesting that a metabo-
lite may prove more harmful than caffeine 
itself. Further study is needed to clarify this 
relationship. Finally, the amount of growth 
restriction needs to be put into perspective 
with other risks; with the highest caffeine 
intake (more than 300 mg per day), birth-
weight reduction is about 140 g (5 oz). In an 
otherwise healthy infant, this amount may 
not have clinical significance. However, if 
added to growth restriction from maternal 
smoking and alcohol use, the difference may 
affect infant mortality and morbidity. Con-
sequently, the editorial tempers the study’s 
recommendation: although it may be helpful 
to reduce maternal caffeine intake, it is not 
advantageous to do so by replacing caffein-
ated beverages with those containing alcohol 
or high amounts of sugar.—A.C.F.
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Rosiglitazone vs. Pioglitazone: 
Which Is Safer?
Background: Recent concern about rosigli-
tazone (Avandia) started with a 2007 meta-
analysis associating its use with higher rates 
of myocardial infarction (MI) and conges-
tive heart failure (CHF). There is some con-
cern about whether pioglitazone (Actos)—as 
a related drug—might also pose similar risks. 
One study reported a lower incidence of a com-
bined end point of MI, stroke, and cardiovas-
cular mortality with pioglitazone, but did not 
examine these outcomes individually. Head-
to-head comparisons of these two drugs have 
been rare, and have generally not addressed 
long-term clinical outcomes. Winkelmayer 
and colleagues compared cardiovascular out-
comes and mortality rates between patients 
starting rosiglitazone and pioglitazone.

The Study: The authors conducted a  
population-based cohort study of U.S.  

Medicare beneficiaries older than 65 years. 
They reviewed medical claims data over a 
seven-year period, using National Drug Code 
numbers to identify patients who were started 
on rosiglitazone or pioglitazone, as well as 
comorbidities, cardiac procedures, and hos-
pitalizations. The primary end point was all-
cause mortality, with secondary end points of 
MI, stroke, and hospitalization for CHF.

Results: Of the 28,361 eligible patients, 50.3 per-
cent were started on pioglitazone and 49.7 per- 
cent on rosiglitazone. Baseline traits were simi-
lar between the groups, although the rosi-
glitazone group had slightly more diagnoses of 
coronary artery disease and CHF at baseline. 
Rosiglitazone users had a 15 percent greater 
mortality rate compared with pioglitazone 
users, but whether this was specifically of car-
diovascular origin could not be determined. 
Rosiglitazone users also had a 13 percent greater 
risk of hospitalization for CHF compared with 
pioglitazone users. Risks of MI or stroke were 
comparable using either medication. 

Conclusion: The authors conclude that 
patients started on rosiglitazone have higher 
rates of all-cause mortality and hospitaliza-
tion for CHF than those using pioglitazone. 
The risks of MI or stroke are comparable for 
the two drugs. This study confirms the safety 
concerns of rosiglitazone relative to piogli-
tazone, although pioglitazone has also been 
shown to increase risk of CHF.

KENNETH T. MOON, MD

Source: Winkelmayer WC, et al. Comparison of cardio-
vascular outcomes in elderly patients with diabetes who 
initiated rosiglitazone vs pioglitazone therapy. Arch Intern 
Med. November 24, 2008;168(21):2368-2375.

EDITOR’S NOTE: Although this study shows that 
pioglitazone may be ‘safer’ than rosiglitazone, 
this is a relative distinction only; both drugs 
are linked with higher rates of CHF.1 For this 
reason, the American Diabetes Association 
(ADA) has advised caution with the use of 
either agent, especially with class III or IV 
heart failure. New guidelines from the ADA 
and the European Association for the Study 
of Diabetes recommend a “back-to-basics” 
approach for treating diabetes. Lifestyle 
modification and metformin (Glucophage) 
should be used initially, followed by insulin, 
sulfonylureas, or both if further control is 
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needed. Thiazolidinediones and other drug 
classes should be reserved for cases in which 
the initial treatments are unsuccessful in 
achieving target glycemic goals.2—K.T.M.

REFERENCES

 1. Lincoff AM, Wolski K, Nicholls SJ, Nissen SE. Piogli-
tazone and risk of cardiovascular events in patients with 
type 2 diabetes mellitus: a meta-analysis of randomized 
trials. JAMA. 2007;298(10):1180-1188. 

 2. Nathan DM, Buse JB, Davidson MB, et al. Medical 
management of hyperglycemia in type 2 diabetes: a 
consensus algorithm for the initiation and adjustment 
of therapy: a consensus statement of the American Dia-
betes Association and the European Association for the 
Study of Diabetes. Diabetes Care. 2009;32(1):193-203.

NSAID Use Linked to Increased 
Cardiovascular Risk
Background: Whether nonsteroidal anti-
inflammatory drugs (NSAIDs) increase car-
diovascular risk has been debated since the 
withdrawal of rofecoxib from the U.S. market. 
NSAIDs can cause fluid retention, with poten-
tial implications for patients with chronic 
heart failure. The American Heart Association 
has recommended that NSAIDs be avoided 
when possible in patients with established 
or increased risk of cardiovascular disease. 
Nevertheless, the wide availability of nonpre-
scription NSAIDs may lead to the perception 
that these agents are safer than they actually 
are. Gislason and colleagues studied the risk 

of death and hospitalization because of acute 
myocardial infarction (MI) and heart failure 
associated with use of NSAIDS.

The Study: The study coordinators conducted 
a retrospective cohort study of 107,092 Danish 
patients who survived their first hospitaliza-
tion caused by heart failure, and reviewed 
their status for up to nine years to see whether 
they died or were subsequently hospitalized 
for heart failure or MI. The use of NSAIDs 
after the initial hospitalization was moni-
tored through pharmacy registries. Exposure 
to NSAIDs was then used to estimate risk of 
death or rehospitalization using Cox propor-
tional hazards regression models. 

Results: During the study, 56.9 percent of 
the cohort died. Of the original cohort,  
33.9 percent received at least one prescrip-
tion for an NSAID after their initial hospi-
talization, with mean duration of treatment 
ranging from 42 days with rofecoxib, to  
97 days with ibuprofen. NSAIDs were associ-
ated with a dose-dependent increased risk 
of rehospitalization and death, especially 
rofecoxib, celecoxib (Celebrex), and diclof-
enac (Voltaren; see accompanying table). No 
increase in mortality occurred with low dos-
ages of ibuprofen (up to 1,200 mg per day) or 
naproxen (Naprosyn; up to 500 mg per day), 
although it was observed with higher dos-
ages. Selective and nonselective NSAIDs were 
associated with a greater risk of rehospitaliza-
tion for heart failure or MI. Hazard ratios for 
MI were similar for all NSAIDs, although the 
highest risk of MI occurred with rofecoxib 
and diclofenac. Rofecoxib was also associated 
with the highest risk of heart failure.

Conclusion: Selective and nonselective 
NSAIDs are associated with increased mor-
tality and cardiovascular morbidity, with a 
generally dose-dependent response. Patients 
with chronic heart failure should avoid using 
NSAIDs whenever possible. Patients who 
require these drugs should use NSAIDs, such 
as ibuprofen or naproxen, in the lowest dos-
age and for the shortest time possible. 
KENNETH T. MOON, MD
Source: Gislason GH, et al. Increased mortality and car-
diovascular morbidity associated with use of nonsteroidal 
anti-inflammatory drugs in chronic heart failure. Arch 
Intern Med. January 26, 2009;169(2):141-149. 

Table. Hazard Ratios for Death and Hospitalization with 
NSAID Use in Patients with Heart Failure or Acute MI

Drug

Hazard ratios (95% confidence interval)

Death

Hospitalization  
due to heart  
failure

Hospitalization 
due to MI

Number 
needed to 
harm*

Celecoxib  
(Celebrex)

1.75 1.24 1.38 14

Diclofenac  
(Voltaren)

2.08 1.35 1.36 11

Ibuprofen 1.31 1.16 1.33 53

Naproxen  
(Naprosyn)

1.22 1.18 1.52 51

Rofecoxib 1.70 1.40 1.30 9

MI = myocardial infarction; NSAID = nonsteroidal anti-inflammatory drug.

*—All hazard ratios listed were statistically significant, and refer to the overall hazard 
ratio of using the drug at all prescribed dosages.
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