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Rosiglitazone: At 10 Years, No Liver Toxicity Seen

A R T I C L E S  B Y  

M I R I A M  E . T U C K E R  

Senior Writer

S A N D I E G O —  Rosiglitazone has shown
no hint of excess liver toxicity in 10 years
of safety monitoring by GlaxoSmithKline,
Alexander R. Cobitz, M.D., Ph.D., report-
ed at the annual scientific sessions of the
American Diabetes Association. 

The withdrawal of the first thiazo-
lidinedione, troglitazone, from the market
in 2000 because of liver toxicity prompted
concern about the entire thiazolidinedione
class of glucose-lowering agents, and re-
sulted in strict label requirements for fre-
quent liver monitoring in patients using the
second-generation agents rosiglitazone and
pioglitazone. These requirements have
since been relaxed to simply measuring liv-
er function at the time of initiation of
therapy and as clinically indicated.

Now, after 10 years of safety monitoring

in more than 7,000 patients, no cumulative
evidence of hepatotoxicity has been seen
in nearly 9,000 patient-years of exposure.
“In the shadow of troglitazone, there were
requirements put on the other two. ...
However, each of these molecules is
markedly different,” said Dr. Cobitz, di-
rector of metabolism, clinical develop-
ment, and medical affairs at Glaxo-
SmithKline, King of Prussia, Pa. 

Included in his analysis were the phase III
data on 4,327 patients with 2,493 patient-
years of exposure that were submitted to
the U.S. Food and Drug Administration for
the new drug application for rosiglitazone
(Avandia) in 1998, along with subsequent
postmarketing surveillance data comprising
an additional 256% in drug exposure since
it entered the U.S. market. In all, the data
include 38 double-blind and open-label clin-
ical studies of rosiglitazone treatment in
North America and Europe.

Patients in all the trials had baseline liv-

er function test results at or below 2.5
times the upper limit of normal. Liver
function was assessed at screening, at base-
line, every 4 weeks for the first 3 months,
and at 6- to 12-week intervals thereafter.

Among 7,429 patients enrolled in the tri-
als—including 3,194 on rosiglitazone
monotherapy and the rest on rosiglitazone
in combination with metformin, sulfonyl-
urea, or insulin—a total of 0.3% experi-
enced a serum alanine aminotransferase
(ALT) level more than 3 times the upper
limit of normal. That same proportion
was also seen among the 2,792 patients
who received comparators without rosigli-
tazone in the trials—placebo, metformin,
sulfonylurea, or insulin.

The number of person-years of expo-
sure among the rosiglitazone subjects
ranged from 892 with rosiglitazone plus
insulin to 8,851 with monotherapy.
Among the comparator groups, the range
was from 186 person-years of exposure to
placebo up to 1,186 person-years of expo-
sure to sulfonylurea.

“The rate of hepatic events per patient-
year is similar, if not better, than for the

comparators,” Dr. Cobitz pointed out.
There were no differences between

rosiglitazone and the comparators in
threefold elevations of aspartate amino-
transferase or alkaline phosphatase levels,
or for elevations of 1.5 times the upper
limit of normal in total bilirubin levels. 

In all groups, those proportions ranged
from 0% to 0.8%, with 0.8% being the per-
centage of 1.5-fold total elevations in
bilirubin levels in the placebo group.
Among the rosiglitazone recipients, 0.5%
had that amount of elevation in bilirubin
levels.

Further analysis showed no differences
in ALT levels between three and five times
the upper limit of normal (0%-0.3% for all
rosiglitazone and comparator groups) or
in ALT between five and eight times the
upper limit of normal (0%-0.2%).

These data support the idea that al-
though the chemical structures of all thi-
azolidinediones are identical on the right-
hand side, their different left-hand
structures result in very different bio-
chemical and metabolic features, Dr. Co-
bitz said. ■

Experience in more than 7,000 patients shows the

agent to be free of troglitazone’s side effect.

Novel Agent Lowers Glucose

Without Edema, Weight Gain

S A N D I E G O —  Metaglidasen is a novel
insulin sensitizer that appears to lower
blood glucose as effectively as the thiazo-
lidinediones without causing weight gain or
edema, Julio Rosenstock, M.D., reported at
the annual scientific sessions of the Amer-
ican Diabetes Association.

The investigational agent, manufactured
by Metabolex Inc., is a partial agonist/an-
tagonist of the peroxisome proliferator-ac-
tivated receptor (PPAR)–gamma. In con-
trast, the TZDs rosiglitazone and
pioglitazone are full PPAR-gamma agonists.

While the TZDs are associated with sig-
nificant reductions in hemoglobin A1c lev-
els, their use is limited by high rates of
weight gain and fluid retention, said Dr.
Rosenstock, a practicing endocrinologist in
Dallas and clinical professor of medicine at
the University of Texas Southwestern Med-
ical Center, Dallas.

He presented the results of a phase II
multicenter trial conducted in 217 patients
with type 2 diabetes who were inadequate-
ly controlled on insulin, with a mean base-
line hemoglobin A1c of 9.1%. This group
was chosen to study first because the risk for
fluid retention with TZDs is greatest among
patients who use them in combination with
insulin, he explained.

After being taken off all oral medications
but remaining on the same dose of insulin,
the patients were randomized to receive 200
mg or 400 mg of metaglidasen or placebo
once daily for 12 weeks. A total of 208 pa-
tients completed at least 67 days, the dura-
tion deemed necessary to establish drug ef-
fect. The numbers who discontinued due to
adverse events did not differ between the
two metaglidasen groups and placebo.

At 12 weeks, reductions in hemoglobin
A1c were statistically significant for both dos-

es of metaglidasen combined with insulin
(0.9 percentage point reduction with 200 mg
and 1.0 with 400 mg), compared with just
0.3 with placebo plus insulin. 

This effect on A1c is comparable to the
drop of 0.8-1.2 percentage points typically
seen when TZDs are added to insulin ther-
apy, Dr. Rosenstock noted.

Other statistically significant changes in-
cluded a 41-mg/dL drop in fasting plasma
glucose with the 400-mg dose of metagli-
dasen, compared with placebo; reductions
in uric acid of 7.5% with the 200-mg and
20% with the 400-mg doses; and dose-de-
pendent increases in adiponectin levels, also
significant for both the 200-mg and 400-mg
doses. There was also a 21% reduction over
placebo in triglycerides with the 400-mg
dose of metaglidasen, which did not reach
statistical significance due to variability but
was still noteworthy, he said.

Both doses of metaglidasen were well tol-
erated and had no significant effect on liv-
er or muscle enzymes, kidney function, or
hematopoietic parameters.

The incidence of edema was 11% for the
200-mg dose of metaglidasen and 5.8% for
the 400-mg dose, compared with 17.3%
with the placebo group. Weight gains of 0.6
kg occurred in each of the two metagli-
dasen dose groups, compared with a 1.3-kg
increase with placebo. 

As expected with an insulin sensitizer, hy-
poglycemia was slightly higher, with
episodes occurring in 37% of the 200-mg
group and 36% with 400 mg, compared
with 29% in the placebo group.

Metabolex is now moving forward with
a second phase II study using a higher
dose of metaglidasen and is actively prepar-
ing for phase III, according to a company
statement. ■

Spironolactone Effectively Counteracts

Rosiglitazone-Associated Edema

S A N D I E G O —  Spironolactone ap-
pears to be the most effective antidi-
uretic for the management of rosigli-
tazone-associated fluid retention,
Janaka Karalliedde, M.D., reported at
the annual scientific sessions of the
American Diabetes Association.

Edema is a common side effect of
the insulin sensitizer rosiglitazone, oc-
curring in approximately 5% of pa-
tients with type 2 diabetes when used
as monotherapy or in combination
with other glucose-lowering agents,
and in about 15% of patients who use
it in combination with insulin. 

The precise mechanism is unclear, al-
though the phenomenon is reflected in
a reduction in both hematocrit and he-
moglobin, which is indicative of plasma
volume expansion, said Dr. Karalliedde
of the department of endocrinology
and internal medicine, Kings College
and Guys Hospital, London.

In a study sponsored by Glaxo-
SmithKline, 4 mg of rosiglitazone was
given twice daily for 12 weeks to 381
patients with type 2 diabetes (67%
male, mean age 60 years). One-fourth
of the patients were already being
treated with sulfonylurea alone, and
the rest with sulfonylurea plus met-
formin. Their mean baseline hemo-
globin A1c was 7.5%, and mean body
mass index was 30 kg/m².

A total of 68% showed evidence of
volume expansion, defined as a reduc-
tion in hematocrit of at least 0.5%.
Those 260 patients were then ran-
domized to one of five 1-week treat-
ment arms: continuation of rosiglita-
zone, continuation of rosiglitazone
with the addition of either 40 mg/day
of furosemide, 25 mg/day of hy-

drochlorothiazide, 50 mg/day of
spironolactone, or discontinuation of
rosiglitazone (with placebo).

Among the three diuretic groups,
the dose of diuretic was doubled to 100
mg/day in the 33% whose urine output
did not increase by at least 30% in the
first 24 hours.

After the initial 12 weeks on rosigli-
tazone, those who were subsequently
randomized had a mean reduction in
hematocrit level of 2.9%, with a mean
weight gain of 1.8 kg. 

Plasma sodium levels rose signifi-
cantly, while plasma aldosterone fell
significantly. Both systolic and diastolic
blood pressures dropped slightly, Dr.
Karalliedde reported.

After randomization, hematocrit
continued to fall in the group that con-
tinued taking rosiglitazone without a
diuretic, with a total drop of 0.89% by
day 7. 

This reduction was attenuated to
0.7% in the furosemide group, to 0.12%
in those who were withdrawn from
rosiglitazone, and 0.02% with hy-
drochlorothiazide. 

With spironolactone, however,
hematocrit actually increased by 0.24%
despite continuation of rosiglitazone.
These results were statistically signifi-
cant for both spironolactone and hy-
drochlorothiazide, he noted.

Total body weight fell in all diuretic
groups, but the 1.2-kg loss with
spironolactone was the greatest. 

Only that and the 1-kg loss with hy-
drochlorothiazide reached statistical
significance, compared with the group
that continued taking rosiglitazone
without a diuretic, Dr. Karalliedde
said. ■

Used Mac Distiller 4.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.GENERAL ----------------------------------------File Options:     Compatibility: PDF 1.2     Optimize For Fast Web View: Yes     Embed Thumbnails: No     Auto-Rotate Pages: Individually     Distill From Page: 1     Distill To Page: All Pages     Binding: Left     Resolution: [ 600 600 ] dpi     Paper Size: [ 855 1107 ] PointCOMPRESSION ----------------------------------------Color Images:     Downsampling: Yes     Downsample Type: Average Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Low     Bits Per Pixel: As Original BitGrayscale Images:     Downsampling: Yes     Downsample Type: Average Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Low     Bits Per Pixel: As Original BitMonochrome Images:     Downsampling: Yes     Downsample Type: Average Downsampling     Downsample Resolution: 300 dpi     Downsampling For Images Above: 450 dpi     Compression: Yes     Compression Type: CCITT     CCITT Group: << /Columns 32 /K -1 /Rows 8 >>     Anti-Alias To Gray: No     Compress Text and Line Art: YesFONTS ----------------------------------------     Embed All Fonts: Yes     Subset Embedded Fonts: Yes     Subset When Percent Of Characters Used is Less: 100 %     When Embedding Fails: Warn and ContinueEmbedding:     Always Embed: [ ]     Never Embed: [ /Symbol /Courier /Courier-BoldOblique /ZapfDingbats /Helvetica-BoldOblique /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]COLOR ----------------------------------------Color Management Policies:     Color Conversion Strategy: Convert All Colors to sRGB     Intent: DefaultWorking Spaces:     Grayscale ICC Profile: Adobe Gray - 20% Dot Gain     RGB ICC Profile: sRGB IEC61966-2.1     CMYK ICC Profile: U.S. Web Coated (SWOP) v2Device-Dependent Data:     Preserve Overprint Settings: No     Preserve Under Color Removal and Black Generation: No     Transfer Functions: Preserve     Preserve Halftone Information: YesADVANCED ----------------------------------------Options:     Use Prologue.ps and Epilogue.ps: Yes     Allow PostScript File To Override Job Options: Yes     Preserve Level 2 copypage Semantics: Yes     Save Portable Job Ticket Inside PDF File: No     Illustrator Overprint Mode: Yes     Convert Gradients To Smooth Shades: Yes     ASCII Format: NoDocument Structuring Conventions (DSC):     Process DSC Comments: Yes     Log DSC Warnings: No     Resize Page and Center Artwork for EPS Files: Yes     Preserve EPS Information From DSC: No     Preserve OPI Comments: No     Preserve Document Information From DSC: NoOTHERS ----------------------------------------     Distiller Core Version: 4050     Use ZIP Compression: Yes     Deactivate Optimization: No     Image Memory: 524288 Byte     Anti-Alias Color Images: No     Anti-Alias Grayscale Images: No     Convert Images (< 257 Colors) To Indexed Color Space: Yes     sRGB ICC Profile: sRGB IEC61966-2.1END OF REPORT ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 4.0.x Job Option File
<<     /ColorSettingsFile ()     /LockDistillerParams false     /DetectBlends true     /ParseDSCComments true     /DoThumbnails false     /AntiAliasMonoImages false     /MonoImageDownsampleType /Average     /MaxSubsetPct 100     /MonoImageFilter /CCITTFaxEncode     /GrayImageDownsampleType /Average     /GrayImageFilter /DCTEncode     /ColorImageDownsampleThreshold 1.5     /ColorConversionStrategy /sRGB     /CalGrayProfile (Adobe Gray - 20% Dot Gain)     /NeverEmbed [ /Symbol /Courier /Courier-BoldOblique /ZapfDingbats /Helvetica-BoldOblique /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]     /ColorImageResolution 150     /UsePrologue true     /ColorImageDepth -1     /sRGBProfile (sRGB IEC61966-2.1)     /PreserveOverprintSettings false     /CompatibilityLevel 1.2     /UCRandBGInfo /Remove     /EmitDSCWarnings false     /CreateJobTicket false     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDict << /Columns 32 /K -1 /Rows 8 >>     /ColorImageDownsampleType /Average     /GrayImageDict << /VSamples [ 2 1 1 2 ] /Blend 1 /HSamples [ 2 1 1 2 ] /QFactor 0.9 >>     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)     /MonoImageDepth -1     /PreserveEPSInfo false     /AutoFilterGrayImages true     /GrayACSImageDict << /Blend 1 /QFactor 1.2 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>     /SubsetFonts true     /ColorImageFilter /DCTEncode     /AutoRotatePages /PageByPage     /ASCII85EncodePages false     /PreserveCopyPage true     /EncodeMonoImages true     /PreserveOPIComments false     /ColorImageDict << /VSamples [ 2 1 1 2 ] /Blend 1 /HSamples [ 2 1 1 2 ] /QFactor 0.9 >>     /AntiAliasGrayImages false     /GrayImageDepth -1     /CannotEmbedFontPolicy /Warning     /EndPage -1     /TransferFunctionInfo /Preserve     /CalRGBProfile (sRGB IEC61966-2.1)     /EncodeColorImages true     /EncodeGrayImages true     /ColorACSImageDict << /Blend 1 /QFactor 1.2 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>     /Optimize true     /ParseDSCCommentsForDocInfo false     /GrayImageDownsampleThreshold 1.5     /MonoImageDownsampleThreshold 1.5     /AutoPositionEPSFiles true     /MonoImageResolution 300     /GrayImageResolution 150     /AutoFilterColorImages true     /AlwaysEmbed [ ]     /ImageMemory 524288     /OPM 1     /DefaultRenderingIntent /Default     /EmbedAllFonts true     /StartPage 1     /DownsampleGrayImages true     /AntiAliasColorImages false     /ConvertImagesToIndexed true     /PreserveHalftoneInfo true     /CompressPages true     /Binding /Left>> setdistillerparams<<     /PageSize [ 576.0 792.0 ]     /HWResolution [ 600 600 ]>> setpagedevice


