Davidson MB. The Glycemic, Cardiovascular and Hepatic Outcomes of Pioglita- Journal of Gastroenterology &
zone Treatment: Evidence for Its Increased Use. J Gastroenterol Hepatobiliary Med. Hepatobiliary Medicine
2020;1(1):16-20

The Glycemic, Cardiovascular and Hepatic Outcomes of Pioglitazone

Treatment: Evidence for lts Increased Use
Mayer B. Davidson

Charles R. University, Los Angeles, California

Article Info Introduction

Article Notes The Federal Drug Administration (FDA) has begun to require
Received: January 02, 2020 large, prospective post-marketing cardiovascular outcome studies
Accepted: February 18, 2020 because of possible concerns regarding the negative effects of newly
*Correspondence: approved drugs used to treat type 2 diabetes on cardiovascular
Mayer B. Davidson, MD, Charles R. Drew University, 1731 East disease (CVD)™. Unexpectedly, two classes of drugs, glucagon-like

120th Street, Los Angeles, CA 90059, USA; Phone: (323) 357-

3439; FAX: (323) 563-4889: E-mail: mayerdavidson@cdrewu.edu peptide (GLP)-1 agonists and sodium glucose transporter (SGLT)-2

inhibitors, have shown beneficial effects on CVD in these studies?.
However, these drugs are expensive. It is not well appreciated that
pioglitazone is also beneficial for CVD outcomes® and, of course,
much cheaper. Furthermore, pioglitazone is currently the most
effective treatment for non-alcoholic steatohepatitis (NASH) which
commonly accompanies type 2 diabetes and can develop into
cirrhosis*. This Commentary will present the glycemic, CVD and
hepatic evidence for resurrecting the use of pioglitazone in the
treatment of type 2 diabetes.
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The Glycemic Treatment OQutcomes

Type 2 diabetes is characterized by both decreased insulin
secretion and decreased insulin sensitivity®, the latter also known as
insulin resistance. When type 2 diabetes is diagnosed, patients have
lost on average 50% of their insulin secretion, and unfortunately,
it continues to progressively decrease regardless of treatment®.
Pioglitazone, a thiazolidinedione (TZD), reduces insulin resistance’
which allows the remaining insulin secretion to be more effective.
This accounts for the results of the ADOPT Study in which newly or
recently diagnosed (but only treated with lifestyle management) type
2 diabetic patients were given metformin, a sulfonylurea (glyburide)
or another TZD (rosiglitazone)®. Treatment failure was defined as
a confirmed fasting plasma glucose concentration of more than
180 mg/dl. The cumulative incidence of monotherapy treatment
failure at 5 years was 15% with rosiglitazone, 21% with metformin
and 34% with glyburide. Thus, the remaining insulin secretion in
these patients was more effective for a longer period with the drug
that lowered insulin resistance. Since metformin decreases hepatic
insulin resistance, whereas TZDs lower both peripheral and hepatic
insulin resistance’, the response to the biguanide between that of
the TZD and the sulfonylurea is also consistent with this explanation.

The effectiveness of TZDs in lowering HbAlc levels has been
clinically established’. HbAlc levels decreased 2% or more in
both in poorly controlled, treatment naive patients!® and in those
who are taking maximal (tolerated) doses of both metformin and
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Figure 1: A1C levels before and after adding maximal doses of a
thiazolidinedione (8 mg of rosiglitazone or 45 mg of pioglitazone) to
type 2 diabetic patients who had failed maximally (tolerated) doses
of metformin plus a sulfonylurea. Mean A1C values are depicted
as bars. (Figure originally published by the author in reference 11.)

Initial

a sulfonylurea (Figure 1)!'. Therefore, robust glycemic
evidence exists for using pioglitazone, even for patients
failing 2 or more other non-insulin drugs later in the course
of the disease.

The Cardiovascular Treatment Outcomes

Atherosclerosis is characterized by both insulin
resistance'? and inflammation®3. The reduction of insulin
resistance by pioglitazone’ is well established. The TZD
rosiglitazone reduces inflammation'* and we have recently
found a similar effect with pioglitazone®. In addition,
pioglitazone improves the atherogenic lipoprotein profile
by converting the small, dense LDL cholesterol particles
to larger, “fluffy” (less atherogenic) ones, increasing HDL
cholesterol levels and reducing triglyceride levels!®. Thus,
pioglitazone might be expected to have a beneficial effect
on CVD, and indeed, this has been demonstrated. In
randomized control trials (RCTs), pioglitazone significantly
reduced carotid intima-media thickness in type 2 diabetic
patients compared with patients treated with other anti-
hyperglycemic drugs in whom there was an increase!”!8.
Pioglitazone also significantly reduced re-stenosis after
coronary artery stenting in type 2 diabetic patients’®%. In
the PROactive study in patients with type 2 diabetes who
had clinical evidence of macrovascular disease, pioglitazone
significantly reduced the pre-specified secondary outcome
of all-cause mortality, nonfatal myocardial infarction
(excluding silent episodes) and stroke?! with a predominant
effect on incident myocardial infarction and stroke®
The hazard ratio (HR) on the pre-specified secondary

outcome was 0.84 showing a significant 16% beneficial
effect. The HRs for the significant beneficial effects of the
GLP-1 agonists ranged from 0.74 to 0.88 and for the two
SGLT-2 inhibitor studies were both 0.86. Pioglitazone
had a greater effect on recurrent CVD events in the
PROactive Study with HRs of 0.72 for recurrent myocardial
infarctions and 0.53 for recurrent strokes?. In the IRIS
Study in patients with insulin resistance and a previous
stroke or transient ischemic attack but without diabetes,
pioglitazone significantly reduced recurrent strokes or
myocardial infarctions with an HR of 0.76%. There are at
least 8 retrospective or prospective observational cohort
studies showing that pioglitazone significantly reduced
CVD outcomes and/or all-cause mortality in type 2 diabetic
patients®?*?°, Therefore, robust cardiovascular evidence
exists for using pioglitazone with benefits that are similar
to the HR levels of the more costly GLP-1 agonists and
SGLT-2 inhibitors and even lower HR levels for recurrent
myocardial infarctions and strokes.

The Hepatic Treatment Outcomes

Non-alcoholic fatty liver disease (NAFLD), characterized
by the accumulation of >5% of hepatic fat, occurs in
approximately 25% of the general population?®. Obesity and
type 2 diabetes are major risk factors with approximately
70% of these individuals developing NAFLD (Figure 2)?.
Up to 40% of these patients will progress to NASH which
can reverse back to NAFLD?. However, up to 20% of
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Figure 2: Prevalence and progression of non-alcoholic fatty liver
disease (NAFLD) to non-alcoholic steatohepatitis (NASH), fibrosis
and cirrhosis with the increased risk of liver transplantation or the
development of hepatocellular carcinoma (HCC) in obese type 2
diabetic patients.
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patients with NASH can progress to fibrosis and many of
them will develop cirrhosis with its increased mortality,
need for liver transplantation and its increased risk for
hepatocellular carcinoma. Although many surrogate
markers are under investigation to diagnose NAFLD, NASH
and hepatic fibrosis?®, NASH requires a liver biopsy for
diagnosis®. The criteria for the diagnosis of NASH require
the joint presence of steatosis, ballooned hepatocytes and
lobular inflammation?%. Peri-sinusoidal fibrosis is often
present but is not necessary for the diagnosis of NASH?.

Insulin  resistance characterizes NAFLD* and
pioglitazone reduces insulin resistance’. Additionally,
pioglitazone also reduces inflammation®. Therefore, it
might be expected that pioglitazone would have a beneficial
effect on NASH, and that is indeed the case. Seven studies
have consistently demonstrated a significant improvement
in the histological features of NASH3*3%,  Unsurprisingly,
rosiglitazone, the other TZD, was also beneficial in
improving the histological features of NASH with resolution
of NASH in a number of patients treated with both TZDs*°.
Other treatments of NASH have been inconsistent or
negative*’. Therefore, robust hepatic evidence exists for
using pioglitazone.

Adverse Effects

All medications have some adverse effects and those
of pioglitazone are well known. These include weight
gain, fluid retention, heart failure, decreased bone mineral
density with an increased risk of fractures, especially
in women, dilutional anemia (which is not clinically
significant) and possibly increased risks for macular
edema and bladder cancer*’. In spite of the weight gain,
pioglitazone decreases insulin resistance. This is because
the increased fat is deposited peripherally while intra-
abdominal fat, the accumulation of which is associated
with insulin resistance, is reduced*’. Regarding fluid
retention and heart failure, we do not use pioglitazone in
patients with a history of heart failure or in those who have
peripheral edema before the drug would be started*.

The use of pioglitazone plummeted when its possible
association with bladder cancer was raised. Since then
there have been 20 studies evaluating the association,
13 of which have shown no association and 7 finding
a statistically significant HR for the association®*. A
recent meta-analysis of 19 of these studies did not show
a significant association between ever vs never use of
pioglitazone or with cumulative doses of the drug but
did show a significant association with use greater than
one year®. However, a subsequent meta-analysis (which
included the author of the first case control study that
found a significant difference) concluded that since most
of the observational studies were very heterogeneous
and were affected by bias and poor controlling for

confounding, it was not appropriate to pool the outcomes
of these highly heterogeneous studies, i.e., not suitable for
meta-analyses*’. Be that as it may, statistically significant
positive associations must be clinically significant as well*®.
Since HRs reflect relative differences, absolute differences
must be examined to determine if findings really make a
clinical difference. In the case of associations between
pioglitazone and bladder cancer, this means evaluating
event rates and the number needed to treat to harm
(NNTH). The incidence of bladder cancer was <0.3%
in patients who were either exposed or not exposed to
pioglitazone®. In a Medicare population of nearly 250,000
patients, “the absolute differences were incredibly small,
requiring over 1000 person-years of treatment to observe
one excess bladder cancer event for pioglitazone compared
to DPP-4s or sulfonylureas”®. Since hematuria is the initial
sign of bladder cancer, we order urinalyses before starting
the drug and at every routine diabetes visit. Working in a
large county clinic, we frequently use pioglitazone as the
third agent after metformin and a sulfonylurea and have
not encountered bladder cancer in the many hundreds of
patients taking the drug since 2003.

Comparing the NNTH with the number to treat to
benefit (NNTB) is revealing. Patients who received either a
low dose of pioglitazone for any length of time or moderate
or high dose of the drug for less than one year had HRs
for bladder cancer that were not statistically significant
compared with patients who had not received the drug?.
If these patients were included in the comparison, they
would markedly increase the NNTH. Restricting the
comparison to patients receiving the moderate or high
doses of the drug for more than one year in whom HRs
were statistically significant, the median NNTH was 19413,
Using these NNTH data, nearly 2000 patients would have
to be treated with pioglitazone to develop one additional
case of bladder cancer (if indeed the drug were really
causative). In contrast, the NNTB CVD events in nine
studies was 503. The NNTB the histology of NASH was less
than 10%. Therefore, the 40-fold increase in the benefit of
pioglitazone for CVD and the 200-fold increase for NASH
should outweigh possible concerns about bladder cancer,
especially since routine urinalyses would identify newly
developed, easily treatable in situ tumors should one occur.

Conclusions

The 2020 American Diabetes Association’s Standards
of Medical Care in Diabetes retains its recommendation
that first line therapy in type 2 diabetes should be
metformin and comprehensive lifestyle (including
weight management and physical therapy)*’. In patients
in whom atherosclerotic CVD predominates, i.e., those
with established disease, either a GLP-1 agonist or an
SGLT-2 inhibitor should be considered as second line
therapy. However, not only are these new classes of drugs
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expensive, they are contraindicated in patients with eGFRs
<45 ml/min for SGLT-2 inhibitors or <30 ml/min for GLP-

1 agonists.

In contrast, there are no renal restrictions

for pioglitazone. Given the data summarized above, the
beneficial effects of pioglitazone on CVD seems comparable

to

(or even better for recurrent myocardial infractions

and strokes) the effects of the two newer classes of anti-
hyperglycemic drugs and the improvement or resolution of
NASH is striking. Thus, the use of pioglitazone should be
resurrected for its well-established benefits on glycemia,
CVD and NAFLD, especially in patients with formulary and
cost issues and certainly in those who are likely to have
NASH.
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