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Introduction

Combination treatment with basal
insulin and a glucagon-like peptide-1
(GLP-1) receptor agonist targets dif-
ferent aspects of the pathophysiology
of type 2 diabetes to achieve glyce-
mic control. In November 2016, the
U.S. Food and Drug Administration
approved two titratable fixed-ratio
combinations (FRCs) of basal insu-
lin and a GLP-1 receptor agonist:
insulin glargine/lixisenatide 3:1 ratio
(iGlarLixi [Soliqua]) and insulin
degludec/liraglutide 1:0.036 ratio
(IDegLira [Xultophy]) (1,2).

Indications

Both agents are indicated to improve
glycemic control in adults with type
2 diabetes inadequately controlled on
basal insulin or the respective GLP-1
receptor agonist along with diet and
exercise (1,2). Use of these agents is
not recommended for patients with
type 1 diabetes, diabetic ketoacido-
sis, gastroparesis, or a history of pan-
creatitis. Additionally, these agents
should be avoided in patients using
another GLP-1 receptor agonist or
prandial insulin (1,2).

Mechanisms of Action

Insulin glargine and insulin degludec
improve glycemic control through
stimulation of glucose uptake in the
body and inhibition of glucose pro-
duction in the liver (1,2). Lixisenatide
and liraglutide mimic the action of
GLP-1 through stimulation of glu-
cose-dependent insulin release, sup-
pression of glucagon production, and
slowing of gastric emptying (1,2).

Potential Advantages

A main advantage of FRCs, as sin-
gle daily injections of two glycemic
control medications, is regimen
simplification to promote treatment
adherence with less potential for
clinical inertia. Greater efficacy in
glycemic control is achieved with
FRCs compared to each of their com-
ponent agents alone (Table 1) (3-9).
Furthermore, the principal side ef-
fects of each component agent when
used alone are mitigated when used
in combination. Less weight gain and
hypoglycemia occurred in patients on
FRCs compared to those taking basal
insulin alone, and fewer gastrointesti-
nal (GI) adverse effects were observed
in patients on FRCs compared to
those taking a GLP-1 receptor agonist
alone (Table 1) (3-9).

Potential Disadvantages

FRCs are injectable products. Al-
though these agents are titratable
based on the basal insulin compo-
nent, patients requiring less than the
minimum starting doses (iGlarLixi,
15 units; IDeglLira, 16 units) or more
than the maximum doses (iGlarLixi,
60 units; IDegLira, 50 units) may not
be good candidates for these agents
(1,2). At the end of the study peri-
ods, mean daily doses of iGlarLixi
were ~40-50 units (3,4) and mean
daily doses of IDegLira were ~-30-45
units (5-9). For patients who strug-
gle with compliance, reinitiating at
the starting dose is recommended
for IDegLira after missing 3 days,

whereas no guidance has been pro-

CLINICAL.DIABETESJOURNALS.ORG



TRAN

< vy d NO d3NNILNOD F78V1L

%88 -duljeseq 1e Dy Ues|\
sieak G'Q| :S8919geIp JO UOIIRINP UBSIA|

[W/BX /€€ NG ueSN

sieak g'/G :obe ues S329M
5.5 W 97 :uoneing
e B S 5 ey B B sapiul|6
§6°¢-0 Baql 9 :6aq| 10 :62ql 1Lz Baql 160-:62ql 10 BBINJAUOYINS T UILLIOYBW + UINSUl Ely=u
§'9—¢> ea1baq L'yZ -eabaq L'z enbaq) €09 :earbaq) &'l earibaq |eseq uo ps|josnuod Ajerenbspeu) I1vna
%E'g :duljeseq e DIy Ues|n
sieak 69 selagelp +O uoneidnp uesipn
/BN ZLE ING UBs N ssjaom
§/61-G'8 41 §8'9 reur] $0°¢- e 1709 e Te - e sieak 0°GG :obe uesly 9z :uoneung
§9'v—G'L :6aQl §9'g¢ :Baq $9'1+ :Baq $1'69 :6aql ||¥'1—:Baql suozeyBoid ¥ €99l =u
g'g—4'€ ednbaq| 6'L€ earibe( §'0-:ear1baq) 9°08 :ear16aQ| 61— eabaqy ulwIojeW Yum pateas) Asnoirsid 17vNa
esnbaq|
%18 :dul|eseq 1e DLy Uesy
sieak |'z| :$9190EIP JO UOIIBIND UBS|A
W/BY Z'LE HING ues SERY
sieak 0’09 o6 uelps|A 0¢ -uonedng
§6 1e|D! §G'zy 4e|D! 10+ el 1962 1e|D! $9:0— He|D! SAVO Z-| T UInsul 9g/ =u
O/l ‘IX14e|ol 0’0t :IX174e|D! /0 1XI74e|ol 617G 1X174e|Dl L= Ix1ae ol |[eseq uo pa||oJiuod Aj@1enbspeu J-ueixi
%1'§ dul|eseq 1e D]y uesy
sieak 8'8 “mwu.wo_m_mu +O COE.m\_jU UealA
dW/BY £'1€ (NG Ues N SERY
§6'9€ 1IXI7 §7°9 X1 €g— X1 toee 1x] 160—x1 sieak g :Be uespy  0F UORRING
§9°¢l He|o! §9°€Z 1e|D! FUL+ et 1765 He|D! $€'1- el JusBe JaGRIPIUE [2I0 PUODSS @ T 0Ll'L =u
/'1Z 1x174e|ol 9'GZ X1 €'0— :IXI74e|l /€L IXIT4e|D)l 9’ |—IXI4e|D| UlLWIO)J19W UO pa||0Jiuod Ajerenbaepeu| O-ueqixi
IX174e|D)!
(%) (%) (63)) suijeseq (%) %0°L> (%)
}s109443 opis xelwadK|6odAH wo.4 abueyn JLV Buinsiyoy aujjeseg wo.4
1D YA siuained YA\ suailed 1yBiapy Apog sjuailed abueyd oLy sansueldeley) uonejndoyd

(6—€) s@12qe1q g 2dAL yHp spualied ul sDY4 jo sjer] [edwulnd jo Alewwns *| 379VL

243

VOLUME 35, NUMBER 4, FALL 2017



B CLINICAL PHARMACOLOGY UPDATE

‘pabueyoun ‘n ‘epneussixi| ‘IxI7 epnnjbel ‘elr] suibieb uinsui Jejo Lepnjbep uinsul ‘e Asiucbe sordedsl |-4719 V¥ l-d1D
‘AuiousyuiuoU BN/

‘paulwIalep sem Juedlyubis |e211SI1e1S Jayloym umouyun Jo Jiodsi jou piq§

‘(s)101812dWO0D YUM JURDYIUBIS A)jED11SIIRIST

‘Apnis yoes ui Aluejiwis periods. o pauljep j0u ‘eaylielp Jo/pue ‘BuiliLIOA ‘easneu spnjoul s108448 apIs (D]

“Jp/Bw 96> 8soon|b poojq o edueisisse buinbai ‘sjeuy 7yNg p/bw g/s 8s0on|6 poojq pue direwoldwAs ‘sjely ueTixi]y

CLINICAL.DIABETESJOURNALS.ORG

§1'L He|o!
6 eaba()

%E'g :duUl|aseq 1e DI Ues|
sieak G| | :$819CBIP JO UONEINP UBS|A|

[W/BY 1€ [INgG ueSI SN

sieah g'gg :obe ues| 9¢ ‘uoneind

tL6Y He|o! 18l + o) t0'/v el t1'|- el ulIojeWw pue sulB.e|B /SG=uU
'8z redibaq| ¥’ edbaq| 9'1/ reaBaq| g'|— edba(y ulnsul uo pa||oJ1uod Aj@renbepeu| ATVNQa

s1uaAe eslanpe Bull
-1n220 Ajpuanbauy

1SOW 8y1 JO 8uo
se pe1iodal J0N

%&b/ eul|eseq1e DY Ues|A
sieak 7’4 :S819gRIp JO UOIIRIND UBS|A

[W/BY 9'LE HINgG uBSIN syoom
sieak /4G :obe ugapy  7¢ UOREING
t1/1 :0qede|d 10| :0qe2e|d 18'gz :0qede|d 15°0- :0992e|d seomuoyns & S
/'Ly sedinba( G0+ :edbe(| 26/ ea1baq) G- edbaq| UlULIOJ1®W UO pa||041uod Aj@renbepeu) INR S ale

%Q’/ 1duljaseq e D]y US|\

sieak (| 1$912qeIp 4O UoIeINP Ued|A
[W/B% 0°EE (IINgG UBsIN

sieah {'gG :obe ues|\

(eaunjAuoy|ns ¥

SEEIN
80— fe0- auozeyl|bold F ulwlofew) 9z :uoneing
§L'7 'wYyl-d1D N 18 wyl-d1O N vyl-d19 N 19¢€ 'wyl-d1O N Val-d19 N SAVO PUe VYl-d1D gEy =u
L'g :eanbaqy 0'z¢ ear1baq) 0'z+ eabaq G/ rearibaq) €'1-eabaq) e yum psjjonuod Ajsrenbspeul 11vNa
(%) (%) (63) autjeseq (%) %0°L> (%)
Js108443 epis xelwedA|6odAHy woui4 abueyd JLV Buinsiyoy auljeseg wo.4
ID YA sausined Yl M siuailed 1yb6iapp Apog sjuaned abuey) oLy sal3s9oesey) uonendoyg

£pz 'd wouy panunuod ‘(6-¢) sareqelq g adAL YU siudnied ul Oy o sjerd] [ediuld jo Atewwng | 379VL

244



vided for iGlarLixi (1,2). Antibody
development has been noted for the
individual components in both FRCs;
clinical significance is unknown at
this time (1,2). Attenuated glycemic
response and a higher incidence of al-
lergic reactions were seen in patients
on lixisenatide with elevated antibody

concentrations (1). Cost may also be
a hindrance (10).

Cost

Both FRCs are supplied as 3-mL
prefilled pens. The wholesale acquisi-
tion cost for five pens of iGlarLixi is
$635 and for IDegLira is $953 (10).
Using a mid-dose range of 35 units
for a 30-day supply, the FRCs cost
less than the combined costs of their
component agents at the correspond-
ing available doses (Table 2) (10).
However, it is difficult to make direct
comparisons because the individual
GLP-1 receptor agonist products are
supplied as fixed amounts per dose.

Commentary
LixiLan-O and LixiLan-L exam-
ined the effects of iGlarLixi over 30
weeks (Table 1) (3,4). Patients were
insulin-naive in LixiLan-O and in-
sulin-experienced in Lixilan-L. A
run-in period was conducted in both
trials, during which all oral antidi-
abetic agents (OADs) except met-
formin were discontinued. Patients
receiving iGlarLixi achieved a statis-
tically significant greater reduction in
mean A1C from baseline compared to
each individual agent. Additionally, a
larger proportion of patients achieved
an A1C <7.0%. Similar proportions
of serious adverse effects were ob-
served between comparison groups
(-4-5%). Weight loss was achieved
in patients on iGlarLixi. Conversely,
weight gain was seen in patients on in-
sulin glargine. Rates of hypoglycemia
were comparable between patients on
iGlarLixi and insulin glargine. GI ad-
verse effects were greater in patients
on iGlarLixi compared to those on
insulin glargine but less compared to
those taking lixisenatide alone (3,4).
IDegLira has been examined in
five pivotal clinical trials (5-9). Pa-
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TABLE 2. Cost Comparison of FRCs Compared to Their
Individual Component Agents Using a Mid-Range Dose (10)

Daily Dose Approximate Cost for
30-Day Supply
iGlarLixi 35 units/11.7 ug $445
Insulin glargine 35 units $261
Lixisenatide 10 ug $279
IDeglira 35 units/1.26 mg $667
Insulin degludec 35 units $311
Liraglutide 1.2 mg $498

tient populations studied in each
of the trials differed (insulin-naive
in DUAL I, III, and IV; insulin-
experienced in DUAL II and V; and
GLP-1 receptor agonist—experienced
in DUALIII). Over 26 weeks, a greater
reduction in mean A1C and a larger
proportion of patients achieving an
A1C <7.0% were observed in those
taking IDegLira compared to those
taking insulin degludec alone, lira-
glutide alone, any GLP-1 receptor
agonist, metformin with or without
a sulfonylurea, or insulin glargine
(5-9). In general, rates of serious
adverse effects were similar between
IDegLira and comparator agents. The
DUAL-IV trial reported a higher
rate of serious adverse effects in the
[DeglLira group (20.3 vs. 8.0 events
per 100 patient-years of exposure),
but a unifying distinguishing factor
could not be determined (8). Greater
reductions in weight were seen in
patients on IDeglira compared to
those on insulin degludec or insulin
glargine (5,6,9). A similar number of
patients experienced hypoglycemia
on IDeglira compared to insulin
degludec (5,6). When no maximum
was placed on the comparator basal
insulin, hypoglycemia events were far
less frequent in patients on IDegLira
(9). Patients on IDegLira experienced
more GI adverse effects than patients
on basal insulin comparators but
fewer than patients on liraglutide
alone (5-9).

No head-to-head trials compar-
ing the efficacy of FRCs with that

of sequential basal insulin with a

GLP-1 receptor agonist have been
conducted.

Bottom Line

These agents are approved for patients
not meeting target A1C goals on basal
insulin or the respective GLP-1 recep-
tor agonist alone. FRCs offer another
option to patients with type 2 diabe-
tes with inadequate glycemic control,
especially for those desiring a simpli-
fied method of treatment intensifica-
tion to improve adherence. FRCs are
titratable based on the basal insulin
dose. Previous basal insulin therapy
should be discontinued before initi-
ation of an FRC (1,2). Prandial in-
sulin has not been studied with these
agents. The use of FRCs provides the
benefits of greater efficacy with blood
glucose control and weight loss while
decreasing the risk of principal side
effects associated with each individual
agent (i.e., hypoglycemia with insulin
therapy and GI adverse effects with
GLP-1 receptor agonists).
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No potential conflicts of interest relevant to
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References

1. Insulin glargine and lixisenatide
(SoliquaTM) injection, for subcutaneous use
[product information]. Bridgewater, N.J.,
Sanofi-Aventis, November 2016

2. Insulin degludec and liraglutide
(Xultophy®) injection, for subcutaneous
use [product information]. Plainsboro, N.J.,
Novo Nordisk, November 2016

3. Rosenstock J, Aronson R, Grunberger
G, et al. Benefits of LixiLan, a titratable
fixed-ratio combination of insulin glargine
plus lixisenatide, versus insulin glargine
and lixisenatide monocomponents in type

245



2 diabetes inadequately controlled on oral
agents: the LixiLan-O randomized trial.
Diabetes Care 2016;39:2026-2035

4. Aroda VR, Rosenstock J, Wysham C,

et al. Efficacy and safety of LixiLan, a
titratable fixed-ratio combination of insulin
glargine plus lixisenatide in type 2 diabetes
inadequately controlled on basal insulin
and metformin: the LixiLan-L randomized
trial. Diabetes Care 2016;39:1972-1980

5. Gough SC, Bode B, Woo V, et al. Efficacy
and safety of a fixed-ratio combination of
insulin degludec and liraglutide (IDegLira)
compared with its components given alone:
results of a phase 3, open-label, randomised,
26-week, treat-to-target trial in insulin-na-
ive patients with type 2 diabetes. Lancet
Diabetes Endocrinol 2014;2:885-893

B CLINICAL PHARMACOLOGY UPDATE

6. Buse JB, Vilsboll T, Thurman J, et al.
Contribution of liraglutide in the fixed-ra-
tio combination of insulin degludec and
liraglutide (IDegLira). Diabetes Care
2014;37:2926-2933

7. Linjawi S, Bode BW, Chaykin LB, et al.
The efficacy of IDegLira (insulin degludec/
liraglutide combination) in adults with type
2 diabetes inadequately controlled with

a GLP-1 receptor agonist and oral ther-
apy: DUAL III randomized clinical trial.
Diabetes Ther 2017;8:101-114

8. Rodbard HW, Bode BW, Harris S, et al.
IDegLira in insulin-naive patients with type
2 diabetes (T2D) inadequately controlled
on sulphonylureas (SU) alone or combined
with metformin: the DUAL 1V study
[Abstract 1003-P]. Presented at the 75th

Scientific Sessions of the American Diabetes
Association, Boston, Mass., 5 June 2015

9. Lingvay I, Perez Manghi F, Garcia-
Hernandez P, et al. Effect of insulin glargine
up-titration vs insulin degludec/liraglutide
on glycated hemoglobin levels in patients
with uncontrolled type 2 diabetes: the
DUAL V randomized clinical trial. JAMA
2016;315:898-907

10. Thomson Reuters Micromedex Clinical
Evidence Solutions. RED BOOK Drug
References. Thomson Reuters, 2017.
Available from http://www.micromedex
solutions.com/micromedex2/4.34.0/
WebHelp/RED_BOOK/Introduction_to_
REDB_BOOK_Online.htm. Accessed 19
April 2017

Pro

SmartBrief

A daily e-mail newsletter designed to help you break
through the information clutter with quick, easy-to-read summaries
of articles relevant to you and the broader diabetes
research and clinical community

Smar¢ ,“7’9

0

A®American Diabetes Association.

246

CLINICAL.DIABETESJOURNALS.ORG





