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Background

Exenatide, an injectable incretin
mimetic, was licensed for use in the
treatment of type 2 diabetes in the UK
in March 2007, in combination with
metformin (MF) and/or sulphony-
lureas (SU) in patients who have
inadequate glycaemic control on
maximally tolerated doses of these
drugs. A second incretin mimetic,
liraglutide, and an extended-release
exenatide preparation are scheduled
for licensing in 2009. Sitagliptin, an
oral dipeptidyl peptidase-4 (DPP-4)
inhibitor was licensed for use in the
UK at the same time in combination
with MF and/or glitazones in patients
who have inadequate glycaemic
control on maximally tolerated doses
of these drugs. This indication was
extended in January 2008 to include
combination with an SU and with
both MF and an SU. A second DPP-4
inhibitor, vildagliptin, was licensed in
the UK in September 2007 for use in
combination with MF or glitazones or
an SU in patients with inadequate
glycaemic control on maximally
tolerated doses of these drugs.

NICE recommendations

In May 2008, National Institute for
Health and Clinical Excellence
(NICE) type 2 diabetes clinical guide-
lines recommended that exenatide
should only be considered for type 2
diabetes if all of the following apply:!
e BMI >35 in those of European
descent, with appropriate adjustment
in tailoring this advice for other
ethnic groups.

¢ Specific problems of a psychologi-
cal, biochemical or physical nature
arising from high body weight.
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place for exenatide and the gliptins in obese type 2 diabetes. Exenatide requires careful
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therapy should only continue beyond six months if HbA1c levels fall by at least 0.5%.
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¢ Inadequate blood glucose control
(HbA1c >7.5%) with conventional
oral agents after a trial of MF
and SU.

¢ Other high cost medication, such
as glitazone or insulin injection
therapy, would otherwise be started.

NICE suggested that exenatide
therapy should only continue if a
beneficial metabolic response (at
least a 1% HbAIc reduction after six
months and at least a 5% reduction
in weight at one year) occurs and
is maintained.

A more recent draft technology
appraisal document from NICE on
‘new therapies’ broadened the scope
for exenatide use alongside MF or
SU if BMI was <35, where initiation
of insulin would have considerable
occupational implications, or where
weight loss would benefit other
significant comorbidities such as
sleep apnoea.2 The final version
is scheduled for publication at
a similar time to this Association
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The same NICE document
offered preliminary recommenda-
tions for the use of DPP-4 inhibitors,
namely to consider as second-line
therapy instead of an SU when blood
glucose remains or becomes inade-
quate (HbA1c>6.5%) with MF if:
® The person is at significant risk of
hypoglycaemia and its consequences.
This may include older people and
those in certain occupations (e.g.
working at heights or with heavy
machinery) or those in certain social
circumstances (e.g. living alone).
¢ The patient does not tolerate an
SU (or it is contraindicated).

In addition, DPP-4 inhibitors could
be added as second-line therapy to
SU monotherapy when blood glu-
cose remains or becomes inadequate
(HbA1c >6.5%) if:

® The person does not tolerate MF
(or it is contraindicated).

e A trial of MF in combination with
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an SU does not adequately control
blood glucose (HbAlc <7.5%) and
human insulin is unacceptable or
inappropriate.

DPP-4 therapy should be continued
only if a beneficial metabolic
response (at least a 0.7% percentage
point HbAilc reduction in six
months) occurs and is maintained.
NICE also stated the need to
discuss with patients the potential
benefits and harms of treatment with
a DPP-4 inhibitor to enable an
informed decision to be made, and
suggested a DPP-4 inhibitor may be
preferable to a glitazone for people:
¢ In whom further weight gain would
cause or exacerbate psychological or
medical problems associated with a
high body weight.
¢ In whom a glitazone is contraindi-
cated.
* Who have previously had a poor
response or were intolerant of
glitazone therapy.

The extended options for the treat-
ment of type 2 diabetes and the
relatively small evidence base of these
new therapies make their placement
somewhat challenging. In addition
to NICE recommendations, the
American Diabetes Association (ADA)
and the European Association for the
Study of Diabetes (EASD) have
recently published a consensus algo-
rithm suggesting a more restricted
role for these ‘less well validated
therapies’,> whereas the Canadian
Diabetes Association has suggested an
equivalent role as second-line therapy
for glucagon-like peptide-1 (GLP-1)
analogues and gliptins alongside all
other hypoglycaemic agents.*

This current position statement
from the ABCD summarises our views
on current best practice with incretin
mimetics and gliptins.

Incretin mimetics

Exenatide

Exenatide, a long-acting incretin
mimetic, has been demonstrated to
reduce HbAic by 0.8-1% over six
months from an average of 8.2-8.6%
with MF and/or SU, associated with
weight loss of 0.7-2.5kg, and this was
sustained in observational studies with
potentially greater weight loss at three
years.> Comparison of twice-daily
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exenatide with once-weekly exenatide
LAR (long-acting-release) over six
months in patients on oral hypogly-
caemic agents, with an average HbAi1c
of 8.3% and weight of 102kg, demon-
strated a drop in HbA1c of 1.5% and
1.9%, respectively, with similar weight
loss of 3.6 vs 3.7kg.5 In comparison to
insulin regimens, weight reduction
has been observed with equivalent
glycaemic benefit after one year of
exenatide, with less hypoglycaemic
episodes, but more frequent gastro-
intestinal side effects.” A more recent
six-month study found exenatide to
be less efficacious than twice-daily
insulin, but patients had an average
nine-year duration of diabetes, when a
degree of insulin deficiency could
have been expected.’

The major side effect of exenatide
is nausea in up to 50% of cases after
initiation of low dose, but after dose
titration this wusually improves.
Importantly, patient drop out through
nausea and vomiting was no more
than 5-10% in published studies.
Hypoglycaemia does not occur more
often than with placebo in combina-
tion with MF but is more common with
an SU, although this is predominantly
mild hypoglycaemia. ABCD would
recommend dose reduction of an
SU on initiation of exenatide in most
cases. Recent reports of pancreatitis in
30 patients treated with exenatide
predominantly were in cases with gall
stones or high alcohol intake. More
recently, there has been a further
report of six patients with haemor-
rhagic or necrotising pancreatitis; all
were hospitalised and two died. A
recent drug safety surveillance system
using a health insurance database sug-
gested no excess cases of pancreatitis
with either exenatide or sitagliptin.”

The ABCD nationwide exenatide
audit has to date analysed patient
experience in nearly 4000 patients
and offers some insight into issues of
safety and efficacy.!” Only one case of
pancreatitis in a markedly hyper-
triglyceridaemic man was reported,
with uncertainty over any link with
exenatide itself. It is not clear
whether exenatide itself could
induce pancreatitis in predisposed
individuals, but currently ABCD
would recommend exenatide should
not be initiated in individuals with
high alcohol intake or a history of

symptomatic gall stones and in
general patients should be warned to
stop exenatide if abdominal pain
ensues, when appropriate investiga-
tions should be initiated. Other
patients at risk of pancreatitis, such as
those on steroids or with fasting
hypertriglyceridaemia >6mmol/L,
might best avoid incretin mimetics
till more safety data are forthcoming.
If exenatide is to be offered in such
cases it should only be under special-
ist supervision with careful monitor-
ing of triglyceride levels in the latter
case. Routine ultrasonic assessment
for asymptomatic gall stones prior to
initiation of exenatide is not cur-
rently recommended, not least given
the technical difficulties in imaging
patients with significant obesity.

Unlicensed use of exenatide
alongside insulin has been shown to
be effective in a number of reports.!!
ABCD is not recommending this
practice routinely. However, the
nationwide ABCD exenatide audit
recorded over 1000 cases on insulin-
exenatide combination. Preliminary
analyses suggest that withdrawal
of insulin when exenatide is com-
menced as stated in the licensed
indication leads to important worsen-
ing of glycaemic control, especially in
more obese patients with lower
HbA1c, implying the benefit of con-
comitant insulin therapy. The ABCD
audit is ongoing and will provide
further experience of this combina-
tion. ABCD supports a restricted
specialist diabetologist role for
insulin-exenatide combination ther-
apy in carefully controlled situations
where insulin sparing and weight loss
in comorbid obesity are demon-
strated. We would recommend reduc-
tion in dose of insulin of 20-50% on
initiation of exenatide in combina-
tion with insulin to prevent hypogly-
caemia, with careful monitoring to
ensure control does not deteriorate.

The ABCD audit recorded that a
proportion of very poorly controlled
patients may put on weight on
exenatide with improved glycaemic
control through reduced glycosuric
calorie loss. Conversely, the greatest
weight loss with exenatide appeared to
be in the more obese patients whose
HbAIc was initially less elevated.

On initiation of exenatide ABCD
would recommend patients should be
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fully informed and warned of potential
side effects such as abdominal pain,
nausea, vomiting and early satiety.

Given the absence of long-term
data, ABCD supports a role for
exenatide in obese patients (BMI
>30) with type 2 diabetes with mod-
erate control on oral agents where
insulin might otherwise be consid-
ered, and particularly in morbid
obesity (BMI >40), where exenatide
could be considered as a possible
second-line option after MF. In
contrast to NICE, we would suggest
continuation of exenatide beyond
six months if the patient loses 5% of
their body weight or HbA1c drops by
1%, or loses 3% of their body weight
and HbA1c drops by 0.5%, as cumu-
lative benefit may be observed
thereafter. Patient selection could
be guided by the experience of the
full ABCD audit. Currently, ABCD
would also recommend that exe-
natide is only initiated in PSV-LGV
driving licence holders by specialist
diabetologists, who are currently
responsible for completion of their
DVLA reports. An additional area
for specialist initiation would be in
patients who have undergone or are
contemplating bariatric surgery.

For a summary of recommenda-
tions see Box 1.

Liraglutide

Liraglutide has been demonstrated to
reduce HbA1c by up to 1.1% from a
baseline of 8.4% at a 1.8mg single
dose in published studies over six to
12 months, and to reduce weight by
up to 2.8kg compared with an
increase in weight of up to 2.1kg with
an SU or glitazone.!?* It appears to
have gastrointestinal side effects
similar to but less frequent than those
of exenatide, and a lower risk of hypo-
glycaemia. Five patients on liraglutide
developed pancreatitis in trials, but
causation remains speculative. The
development of antibodies following
liraglutide is less than with exenatide,
but the clinical consequences of this
difference are unknown. Although
liraglutide has an advantage as a once-
daily injection, it is not currently
licensed in the USA, where the FDA
deferred approval. By contrast, the
European Medicines Agency (EMEA)
has just recommended the licensing
of liraglutide.
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Box 1. ABCD recommendations for exenatide — 2009

indicated

option after metformin

of exenatide

be initiated

drop of at least 0.5% in HbA1c

*Specialist diabetologist use only.

e Consideration in patients with BMI >30 and type 2 diabetes with moderate
control on oral agents (HbA1c >7.5%) where insulin might otherwise be

e Particularly consider in morbid obesity (BMI >40) as a possible second-line

¢ “Possible role in combination with insulin in carefully controlled situations
especially where insulin sparing and weight loss could benefit comorbidity,
e.g. sleep apnoea. Reduction in insulin dose of 20-50% on initiation

¢ Exenatide is not currently recommended to be started in anyone with high
alcohol intake or fasting hypertriglyceridaemia >6mmol/L

e “If there is a history of gallstones, exenatide should only be considered in
carefully monitored situations and patients should be warned to stop
treatment if abdominal pain ensues, when appropriate investigations should

¢ Reduction in dose of sulphonylurea of 50% on initiation of exenatide to
prevent hypoglycaemia, unless HbA1c >10%.

e Continuation of exenatide beyond six months if the patient loses 5% of their
body weight and/or HbA1c drops by 1%, or loses 3% of body weight with a

DPP-4 inhibitors

Clinical trial data for the two licensed
DPP-4 inhibitors, sitagliptin and
vildagliptin, demonstrate efficacy
alongside SU, MF and glitazones,
reducing HbAle by 0.6-1.1% and
effectively weight neutral, with poten-
tially less hypoglycaemia and relative
weight loss in combination with
MF compared to a standard SU/MF
combination.!>16 Efficacy has been
demonstrated for up to a year,
and potency is similar to add-on
glitazone therapy.

Sitagliptin

Post-marketing  surveillance  of
sitagliptin has recorded several hyper-
sensitivity reactions including Stevens-
Johnson syndrome, within the first
three months of treatment and some-
times after the first dose. Prescribers
should be aware of this and monitor
the patients — any hypersensitivity
reaction should induce cessation of
treatment. Whilst these hypersensitiv-
ity reactions were not statistically
significant in any of the clinical trials,
recent experience with regard to
glitazones, bone loss and cardiovascu-
lar disease offers pause for thought. A
recent report demonstrated rhab-
domyolysis in a patient with poor
renal function on sitagliptin and high
dose simvastatin.!” ABCD would
concur with the British National

Formulary advice, and would recom-
mend avoiding gliptins in those with
creatinine clearance <60ml/min and
close observation with initiation of
other potentially nephrotoxic drugs
such as NSAIDs.

Vildagliptin

Raised liver enzymes associated with
100mg vildagliptin have led to
recommendation for routine moni-
toring of liver function tests (LFTs)
when used at 50mg od with an SU
and bd with MF or a glitazone.
Whereas vildagliptin should not be
prescribed to patients with liver
dysfunction and LFTs should be
monitored at baseline and every
three months for the first year, then
annually, there are not stated to be
any such restrictions with sitagliptin.

ABCD would currently advise caution
with gliptins in cases with hepatic
dysfunction at present. The role of
these agents with concomitant non-
alcoholic fatty liver disease (NAFLD)
is yet to be established and it may be
that careful selection in future might
identify a cohort with NAFLD and
type 2 diabetes where a gliptin such as
sitagliptin might be a selection of
choice. ABCD would recommend
either gliptin is withdrawn if a three-
fold rise in transaminases from base-
line is observed. When a decision is
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Box 2. ABCD recommendations for gliptins — 2009

for a sulphonylurea or glitazone

e Avoid gliptins if eGFR <50

reactions

e Consideration in patients with type 2 diabetes with moderate control on
metformin alone if significant hypoglycaemia with or intolerant of/unsuitable

e Consideration in patients with type 2 diabetes with moderate control on
metformin and sulphonylurea if glitazone inappropriate

e Measure baseline LFTs prior to initiation of vildagliptin; stop if three-fold rise
e Patients on gliptins must be carefully monitored for possible hypersensitivity

e Continuation of gliptin beyond six months if HbA1c drops by at least 0.5%

made to initiate a gliptin we would
recommend continuation only if an
HbAI1c decrease of at least 0.5% occurs
at six months.

The potential non-specificity of
gliptins on other DPP systems and on
other peptides and cytokines is an
issue, which ADA-EASD alluded to in
respect of immune responsiveness
and an increased incidence of upper
respiratory tract infections.> Given
the relatively non-specific action of
gliptins, long-term adverse effects
remain a possibility.

For a summary of recommenda-
tions see Box 2.

Conclusion

The potential positives and negatives
of all treatment options for patients
with type 2 diabetes need to be
discussed fully so informed decisions
can be made in partnership with
each patient. The final placing of
incretin mimetics and gliptins cannot
be stated with certainty at present
and these recommendations are
considered preliminary. Given their
important benefit in the manage-
ment of obese type 2 diabetes, these
agents should be considered along-
side current dietetic and therapeutic
weight management strategies.
ABCD supports the recommenda-
tions of ADA-EASD and NICE in
broadly considering MF, SU and
insulin as the main therapeutic tools
for the majority of type 2 diabetes —
with a selected role for incretin
mimetics, gliptins and glitazones
where issues of obesity, hypo-
glycaemia and insulin resistance
predominate, and where issues of
lifestyle and cardiorenal and hepato-
biliary status are taken into account.
Both GLP-1 analogues and gliptins
are contraindicated in women of
child-bearing potential.
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In patients with significant obesity
and suboptimal glycaemic control
(HbA1c >7.5%) ABCD would consider
a role for DPP-4 inhibitor therapy
alongside MF, if patients have signifi-
cant hypoglycaemia with an SU, or as
third-line therapy alongside SU/MF
especially where glitazones are consid-
ered inappropriate.

Exenatide is likely to be a more
appropriate option if such treatment
is not enabling glycaemic targets to
be attained after six months, and/or
in more obese/hyperglycaemic cases
where insulin therapy may prove
counterproductive. The present
evidence base suggests that gliptins
and incretin mimetics currently have
an important restricted role in the
management of type 2 diabetes.

Conflict of interest statement
The authors have not received any
pharmaceutical funding to assist in the
preparation of these guidelines. Both
CMBE and PHW have received hono-
raria from Lilly, MSD and Novartis for
lectures and/or advisory work.

References

1. www.nice.org.uk/Guidance/CG66.

2. www.nice.org.uk/Guidance/CG/Wavel6/3.

3. Nathan DM, Buse JB, Davidson MB, et al.
Medical management of hyperglycaemia
in type 2 diabetes mellitus: a consensus
algorithm for the initiation and adjust-
ment of therapy. A consensus statement
from the American Diabetes Association
and the European Association for the
Study of Diabetes. Diabetologia 2009; 52:
17-30.

4. Bhattacharyya OK, Estey EA, Cheng AY.
Update on the Canadian Diabetes
Association 2008 clinical practice guide-
lines. Can Fam Physician 2009; 55: 39-43.

5. Klonoff DC, Buse |B, Nielsen LL, et al.
Exenatide effects on diabetes, obesity, car-
diovascular risk factors and hepatic bio-
markers in patients with type 2 diabetes
treated for at least 3 years. Curr Med Res
Opin 2008; 24: 275-286.

10.

11

12.

14.

15.

16.

17.

Drucker DJ, Buse ]B, Taylor K, et al;
DURATION-1 Study Group. Exenatide
once weekly versus twice daily for the treat-
ment of type 2 diabetes: a randomised,
open-label, non-inferiority study. Lancet
2008; 372: 1240-1250.

Nauck MA, Duran S, Kim D, ¢f al. A com-
parison of twice-daily exenatide and bipha-
sic insulin aspart in patients with type 2
diabetes who were suboptimally controlled
with sulfonylurea and metformin: a non-
inferiority study. Diabetologia 2007; 50:
259-267.

Bergenstal R, Lewin A, Bailey T, et al;
Novolog Mix-vs.-Exenatide Study Group.
Efficacy and safety of biphasic insulin aspart
70/30 versus exenatide in subjects with type
2 diabetes failing to achieve glycemic con-
trol with metformin and a sulfonylurea.
Curr Med Res Opin 2009; 25: 65-75.

Dore DD, Seeger JD, Chan KA. Use of a
claims-based active drug safety system to
assess the risk of acute pancreatitis with
exenatide or sitagliptin compared to met-
formin or glyburide. Curr Med Res Opin
2009; 25: 1019-1027.

Ryder RE] , on behalf of the ABCD nation-
wide exenatide audit contributors. ABCD
nationwide audit — a preliminary analysis.
ABCD Spring Meeting presentation, 2009.

. Govindan JP, Healey B, Kalupahana DN, et

al. Exenatide therapy in insulin treated
patients with type 2 diabetes and obesity.
44th EASD Annual Meeting, Rome,
September 2008 [Abstract No. 884].

Marre M, Shaw |, Brandle M, et al.; LEAD-1
SU study group. Liraglutide, a once-daily
human GLP-1 analogue, added to a sulpho-
nylurea over 26 weeks produces greater
improvements in glycaemic and weight
control compared with adding rosiglita-
zone or placebo in subjects with Type 2 dia-
betes. Diabet Med 2009; 26: 268—278.

. Garber A, Henry R, Ratner R, et al; LEAD-

3 (Mono) Study Group. Liraglutide versus
glimepiride monotherapy for type 2 dia-
betes (LEAD-3 Mono): a randomised, 52-
week, phase III, double-blind, parallel-
treatment trial. Lancet 2009; 373: 473-481.
Nauck M, Frid A, Hermansen K, e al;
LEAD-2 Study Group. Efficacy and safety
comparison of liraglutide, glimepiride,
and placebo, all in combination with
metformin, in type 2 diabetes: the LEAD
(Liraglutide Effect and Action in Diabetes)-
2 study. Diabeles Care 2009; 32: 84-90.
Nauck MA, Meininger G, Sheng D, et al.
Efficacy and safety of the dipeptidyl pepti-
dase-4 inhibitor, sitagliptin, compared with
the sulfonylurea, glipizide, in patients with
type 2 diabetes inadequately controlled on
metformin alone: a randomized, double-
blind, non-inferiority trial. Diabetes Obes
Metab 2007; 9: 194-205.

Ferrannini E, Fonseca V, Zinman B, et al.
Fifty-two-week efficacy and safety of
vildagliptin vs. glimepiride in patients with
type 2 diabetes mellitus inadequately con-
trolled on metformin monotherapy.
Diabetes Obes Metab 2009; 11: 157-166.

Kao DP, Kohrt HE, Kugler J. Renal failure
and rhabdomyolysis associated with
sitagliptin and simvastatin use. Diabet Med
2008; 25: 1229-1230.

Copyright © 2009 John Wiley & Sons



