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Pioglitazone-induced congestive heart failure and 
pulmonary edema in a patient with preserved ejection 
fraction
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ABSTRACT

Pioglitazone‑induced heart failure is known in patients with underlying heart disease, but is not well documented 
in patients with normal left ventricular function. Pioglitazone has been very popular as it is an insulin sensitizer 
and insulin resistance is prevalent among Indians. Fluid retention exacerbates pre‑existing heart failure or 
precipitates heart failure in a patient with underlying left ventricular dysfunction. However, pathogenesis of 
heart failure in a patient with normal left ventricular function is not known. Probably it is due to dose‑related 
effect on pulmonary endothelial permeability, rather than alterations in left ventricular mass or ejection fraction. 
We report a patient who developed congestive heart failure and pulmonary edema with normal left ventricular 
function within 1 year of starting pioglitazone therapy. We have to be careful in monitoring all possible side 
effects during followup when patients are on pioglitazone therapy.
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INTRODUCTION

Pioglitazone is an established insulin sensitizer hugely 
successful in therapeutic management of type 2 diabetes 
mellitus. The beneficial effects extend beyond glycemic control 
and have positive effects on lipid metabolism, blood pressure, 
endothelial function, adiponectin, and C-reactive protein 
levels.[1] Pioglitazone was a safer option for patients till it got 
involved in a controversy because of the side effects. Due 

to the concerns over bladder cancer as an adverse effect, the 
manufacture, sale, and distribution of the drug was temporarily 
banned in India. It was subsequently revoked, but with the 
boxed warning relating to bladder cancer.[2] The clinical use 
is further limited by the spectrum of side effects that include 
weight gain, decrease in hematocrit values, edema, heart 
failure, fractures, and worsening of diabetic macular edema. 
Heart failure is well documented in patients with known left 
ventricular dysfunction. However, in patients with normal 
left ventricular systolic and diastolic function, it has not 
been widely reported.[3] We report a patient who developed 
congestive heart failure and pulmonary edema with normal 
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left ventricular function within 1 year of starting pioglitazone 
therapy.

CASE REPORT

A 65-year-old, non-obese male, a diabetic for the last 
10 years on oral hypoglycemic agents (OHA), was admitted 
in the emergency department with the chief complaint of 
progressive breathlessness for last 15 days. Patient had 
history of paroxysmal nocturnal dyspnea and orthopnea for 
the last 10 days. History of pedal edema was present during 
that period. There was no history of chest pain, palpitations, 
syncope, fever, cough, wheeze, and abdominal distension. He 
was a non-smoker and normotensive. Patient did not report any 
recent weight gain. Review of other systems was normal. No 
significant past history was present. No records of previous 
ECG or echocardiography were available.

In treatment history, patient was taking combination of 
pioglitazone 30 mg, metformin 1 g, and  glimepride 2 mg 
for the last 1 year. At the time of admission, pulse was 
100/minute and was regular. No special character was noted. 
Blood pressure was 160/100 mmHg in the right upper limb. 
Respiratory rate was 24/minute. Jugular venous pressure was 
raised up to 6 cm above the angle of Louis. Bilateral pedal 
edema was present. Patient was afebrile. Examination of the 
cardiovascular system was normal. On chest auscultation, 
vesicular breath sounds were heard with extensive fine 
end-inspiratory crackles up to the interscapular area. 
Palpation of abdomen revealed tender hepatomegaly. Further 
examination was normal. On investigations, hemoglobin 
was 11.6 g% and total leukocyte count was 11,200/mm3. 
Biochemistry revealed the following values: Random blood 
glucose- 276 mg%, blood urea nitrogen- 20 mg%, serum 
creatinine- 0.9 mg%, serum aspartate aminotransferase- 58 
U/l, serum alanine aminotransferase- 68 U/l, alkaline 
phosphatase- 215 U/l, and serum albumin 3.6 g%. Serum 
electrolytes and lipid profile were normal. Cardiac troponins 
were normal and D-dimer was negative. Urine examination 
was normal. Serial electrocardiograms were normal. Chest 
X-ray revealed picture of pulmonary edema with evidence 
of bilateral pleural effusion [Figure 1a]. A contrast-enhanced 
computed tomography (CECT) of chest done in a secondary 
care hospital was brought by the patient, which revealed ground 
glass opacities, particularly in the perihilar area, thickened 
interlobular septa, and bilateral pleural effusion [Figure 1b]. 
With this clinical and investigational profile, possibility of 
biventricular failure was suspected.

Patient was started on heart failure treatment protocol. 
Intravenous diuretics and angiotensin converting enzyme 
inhibitors were added. OHA were stopped and patient was 
started on premixed insulin (30:70) for control of blood glucose. 

On the 2nd day of admission, patient’s symptoms improved and 
2D echocardiogram was done which documented normal 
systolic and diastolic functions, normal cardiac chambers, 
and no regional wall motion abnormality. The measurements 
on M-mode were: IVSed- 10, IVSes- 13, LVed- 56, LVes- 35, 
PW (LV) ed- 10, and PW (LV) es- 13. The left ventricular 
ejection fraction was 65%.

Over the next few days, his symptoms improved gradually. 
On chest examination, the crackles disappeared, and pedal 
edema and raised jugular venous pressure resolved. Serial 
chest X-rays and repeat CECT chest showed radiological 
clearance [Figure 2a and b]. As no other cause for biventricular 
failure could be made and patient was on pioglitazone for the 
last 1 year, possibility of pioglitazone-induced pulmonary 
edema was suspected. This possibility also gains significance 
as the patient improved on stopping the drug. Patient was 
discharged on premixed insulin (30:70) and pioglitazone 
was not rechallenged. The adverse drug reaction (ADR) was 
reported to the hospital ADR monitoring center.

DISCUSSION

Diabetes is a non-communicable metabolic disorder associated 
with microvascular and macrovascular complications. 
Numerous drugs, either in monotherapy or in combination 
therapy, are used in the treatment of type 2 diabetes to achieve 
glycemic goals and subsequently reduce complications.

We diagnosed a diabetic patient with congestive heart failure 
and pulmonary edema, who had preserved left ventricular 
ejection function on echocardiogram within 1 year of starting 
pioglitazone therapy. Pioglitazone is the only thiazolidinedione 
approved currently for use in type 2 diabetes mellitus after 
it faced uncertainty due to safety issues. In addition to 
lowering blood glucose, pioglitazone has a beneficial effect 
on lipid profile, blood pressure, inflammatory biomarkers, 
endothelial function, and fibrinolytic status. However, 
weight gain, decrease in hematocrit values, edema, cardiac 
failure, fractures, and possible worsening of diabetic macular 
edema are well-recognized complications of pioglitazone.[4] 

Figure 1: (a) Chest radiograph showing pulmonary edema and bilateral 
pleural effusion. (b) Computed tomography chest showing ground glass 
opacities, interlobular septal thickening, and bilateral effusion
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The pathogenesis for fluid retention and peripheral edema 
is multifactorial. It is due to reduction in renal excretion of 
sodium and an increase in sodium and free water retention. 
Increased sympathetic nervous system activity, altered 
interstitial ion transport, alterations in endothelial permeability, 
and peroxisome proliferator activated receptor mediated 
expression of vascular permeability growth factor represent 
other possible mechanisms for edema.[5] Fluid retention 
exacerbates pre-existing heart failure or precipitates heart 
failure in a patient with underlying left ventricular dysfunction. 
However, pathogenesis of heart failure in a patient with normal 
left ventricular function is not known. It is also known that 
thiazolidinedione therapy does not have significant effects on 
left ventricular function based on echocardiographic studies.[6] 
Studies of rosiglitazone indicate that a dose-related effect on 
pulmonary endothelial permeability, rather than alterations 
in left ventricular mass or ejection fraction, is probably 
responsible for the development of pulmonary edema and, in 
susceptible patients, cardiac failure.[7] Rosiglitazone stands 
banned due to the concerns regarding increased incidence of 
myocardial infarction.

The Prospective Pioglitazone Clinical Trial in Macrovascular 
Events (PROactive) study examined the incidence of heart 
failure in patients taking pioglitazone compared with 
placebo. Heart failure leading to hospital admission occurred 
significantly more often in patients taking pioglitazone 
compared with placebo (5.7% vs 4.1%). However, the 
mortality rate due to heart failure was proportionately lower 
with pioglitazone (26.8% vs 34.3%). The reason for the 
reduced all-cause mortality despite increased risk of heart 
failure is better glycemic control and lesser myocardial 
infarction and stroke.[8] The risk of heart failure associated 
with the use of non-insulin blood glucose lowering drugs 

has been reviewed. Information on the risk of heart failure 
in glitazone users compared with sulfonylureas users is very 
scarce, and the risk of heart failure in sulfonylurea users 
is higher compared with metformin users. In view of this, 
the probability of occurrence of heart failure due to second 
generation of sulfonylureas cannot be ruled out. However the 
findings of the same meta‑analysis show that the likelihood 
of occurrence of heart failure due to pioglitazone is higher as 
compared to sulfonylureas.[9]

To summarize, evaluate every patient on pioglitazone, 
particularly with multiple medications, old age, and chronic 
renal disease, for all possible side effects by careful monitoring 
and follow-up.
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Figure 2: (a) Chest radiograph and (b) computed tomography chest 
showing resolution of ground glass opacities, interlobular septal 
thickening, and bilateral effusion
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