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Nearly half a billion people are living with diabetes worldwide 

https://www.diabetesatlas.org/upload/resources/2019/IDF_Atlas_9th_Edition_2019.pdf 
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Emerging Risk Factor Collaboration  
Average loss of 6 years of life in diabetes 

Seshasai, SR et al NEJM 2011 
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Mortality in Patients with Type 2 Diabetes: 
(Data from Hong Kong Diabetes Registry) 

Hong Kong Diabetes 
Registry 

Causes of death 
In 7000 T2D 
FU 6 years 

 

So WY, et al. Diabetes Metab Res Rev. 2008 Mar-Apr;24(3):238-46 
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09/10 10/11 11/12 12/13 13/14 14/15
No. of DM Patients in HA 296,999 313,917 332,455 351,209 371,630 390,468
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 Warning! • No. of DM patients 

increased  over 
90,000 (31.5%)  in 

5 years! 

Burden on Public Health Care System in HK 
(Data from Hospital Authority) 

~200,000 admissions (18% of all admissions) 
~1 million specialist out-patient visits (14% 

of all attendance) 

2016-17 Recurrent 
Government Funding*:  

~ HK$50.76 billion 
(US$6.54 billion) 
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ADA: Standards of Medical Care in Diabetes 2020 
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ADA. Diabetes Care 2020 



Exenatide (Exendin-4) 
 Synthetic version of  salivary 

protein found in the Gila monster 
 Approximately 50% identity with 

human GLP-1 
 Binds to known human GLP-

1 receptors on β cells in vitro 
 Resistant to DPP-4 

inactivation 
 

Development of Exenatide:  
An Incretin Mimetic 

Adapted from Nielsen LL, et al. Regulatory Peptides. 2004;117:77-88. Reprinted from Regulatory Peptides, 117, Nielsen LL, et al, Pharmacology 
of exenatide (synthetic exendin-4): a potential therapeutic for improved glycaemic control of type 2 diabetes, 77-88, 2004, with permission from 
Elsevier for English use only. 

Site of DPP-4 Inactivation 

H G E G T F T S D L S K Q M E E E A V R L F I E W L K N G G P S S G A P P P S – NH2 

H A E G T F T S D V S S Y L E G Q A A K E F I A W L V K G R – NH2 

Exenatide 

GLP-1 
Human 

http://exenatide.d51.lilly.com/secure/Local%20Settings/rebecca.schingel.REMEDICA01/Local%20Settings/Local%20Settings/Temp/Local%20Settings/Temp/notesFE0FC0/References/Nielsen_slides%2011,%2012.pdf


The incretin effect is reduced in type 2 diabetes 

Glucose administered: 
oral glucose (50 g/400 ml)                                         
IV (isoglycemic infusion) 
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Nauck. Diabetologia. 1986;29:46. Nauck M, et al. Diabetologia. 1986;29:46–52. 



GLP-1 has wide-ranging biological activity 

Baggio & Drucker. Gastroenterol. 2007;132:2131–57. 

Brain 

Stomach 

Pancreas 

Muscle & Adipose tissue 

Heart 

Intestine 

↑ Cardioprotection 
↑ Cardiac function 

↓ Gastric emptying 

↑ Insulin secretion  
↓ Glucagon secretion 
 

↑ Insulin biosynthesis 
↑ β-cell proliferation 
↓ β-cell apoptosis 

↑ Glucose uptake 
↑ Glucose storage 

↓ Glucose production 

↑ Neuroprotection 
↓ Appetite 

Liver 

Insulin 
sensitivity 

GLP-1 
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Development of anti-diabetic medications 

Lancet 2014 Mar 22 (383):1068-1083 

2015 Available in PWH/HK  

2007 Available in PWH 

2009 Available in PWH 



Many T2D patients do not achieve glycemic target despite 
receiving multiple OADs and/or insulin/injectables1* 

Insulin or GLP-1 analogs.  
PANORAMA study: 5817 T2DM patients aged ≥40 years (May 2009–April 2010). 

OAD, oral antidiabetic drug. 
1.de Pablos-Velasco P, et al. Clin Endocrinol (Oxf) 2014;80:47–56. 
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Patients at HbA1c goal (HbA1c <7.0%) 

Patients not at HbA1c goal (HbA1c ≥7.0%) 
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Patients (%) not at target HbA1c <7.0%1 

Treatment categories 

Patients (%) not at target HbA1c <7.0%1 

https://www.ncbi.nlm.nih.gov/pubmed/23194193
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Hong Kong Diabetes Registry. 
Diabetes Care 2007; 30:953-

959 

• Between 1995 and 2005, 6,386 Chinese type 2 diabetic 
patients without history of CHD or stroke were recruited. 

• Classified according to the number of treatment targets 
attained at baseline, and their cardiovascular outcomes 
were compared. Kong AP, et al. Diabetes Care 2007 
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ABC targets in Hong Kong T2D 

A1c
BP
LDL

A1c: 43.7% 

BP: 36.7% 

LDL:28.6% 

Kong AP, et al. Diabetes Care 2007 

Less than half of T2D in HK achieve A1c goal <7% 
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• At diagnosis, β-cell function is already 
reduced by ~50%2,3 and continues to 
decrease regardless of therapy with 
diet, sulfonylurea, or metformin2 

• Because of the progressive nature of 
T2DM, many patients will ultimately 
need insulin treatment alone or in 
combination with other agents for 
glucose control4,5 
 

 

• In the US in 2007, ~22% of adults with T2DM were taking insulin6 

 

1. UK Prospective Diabetes Study Group. Diabetes 1995;44:1249–58; 
2. Holman. Diabetes Res Clin Pract 1998;40(Suppl):S21–5; 

3. Lebovitz. Diabetes Rev 1999;7:139–53; 4. ADA. Diabetes Care 2016;39(Suppl 1):S1–112; 
5. Inzucchi et al. Diabetes Care 2012;35:1364–79; 6. Li et al. J Diabetes Complications 2012;26:17–22  

T2DM is a progressive disease 

Observed 
Extrapolated 

Years from diagnosis 

UK Prospective Diabetes Study1–3 
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Type 2 Diabetes in Asia 

Kong AP, et al. Nature Reviews Endocrinology 2013 

Reduced Beta Cell Mass & 
Increased Insulin Resistance 

Rapid modernization 

For the same body mass index 
and waist circumference, Asians 
have lower beta cell mass and 

function compared to their 
Caucasian counterparts  

 

Epi-genetic phenomena  Genetic Variants 

Genetic variants causing 
abnormal islet biology and 
dysregulation and growth 

and development 
 

Mechanisms e.g. protein-DNA 
interactions, DNA methylation, 

chromatin modification and non-
coding RNA may play a role in 

modifying genotype-phenotype of 
diabetes and related comorbidities 

Environmental factors 
resulting from urbanization 
in Asian countries interact 

with genetic factors leading 
to obesity and diabetes 

Diabetes 
in Asia 
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• Among 108,637 patients from 11 Asian countries/regions (2007-
2017), 90% had T2D. 

• Among T2D, 20,031 were insulin-users (20.5%). 
• Premixed (44%) and basal-only (42%) were the most common 

regimens. Kong AP, et al. Diabetes Obes Metab 2020;1-11 
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Dose cut-off 

Up-titrating basal insulin may not improve glycemic 
control and could increase hypoglycemia risk1 

Patient-level data were pooled from 15 treat-to-target trials in which 2837 insulin-naïve T2DM patients with insulin glargine ± OADs 
for≥ 24 weeks. Data were stratified according to whether patients exceeded three insulin dose cut-off levels. 

1.Reid T, et al. Int J Clin Pract 2016;70:56–65. 

Hypoglycemia event rate by insulin dose1  HbA1c change from baseline by insulin dose1 

At or below cut-off Exceeding cut-off At or below cut-off Exceeding cut-off 

0.0 

-0.2 

-0.4 

-0.6 

-0.8 

-1.0 

-1.2 

-1.4 

-1.6 

-1.8 

-1.49 
-1.59 

-1.43 
-1.57 

Hypoglycemia defined as plasma glucose <3.9 mmol/L or 70 mg/dL. 
 

https://www.ncbi.nlm.nih.gov/pubmed/26566714
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Kong AP and Chan JC. Current Dia Rep 2015 



Risk Factors of Severe Hypoglycemia in Type 2 Diabetes 

Pathak RD et al. Diabetes Care 2016; 39:363-370 
Kong AP et al. Diabetes Care 2014; 37:1024-1031 

• Included 917,440 adults with diabetes in US 
• Prevalence of CKD is 18.7% 
• Rates of severe hypoglycemia is higher in 

patient with 
 Older age 
 CKD 
 CVD 
 CHD 
 Depression 

 

• Hong Kong local data with median follow up 
of 6.7 years 

• Included 8,767 T2DM patients 
• Severe hypoglycemia is associated with  
 Advanced age 
 Renal dysfunction 
 Poor glycemic control 
 Cancer subphenotypes 
     (Low BMI, low LDL-C, low TG) 

 



Postprandial hyperglycemia is a major obstacle to 
achieving better glycemic control1 

Pooled analysis of 6 similarly designed trials in which 1699 patients with poorly 
controlled T2DM were treated with basal insulin. 

1.Riddle M, et al. Diabetes Care 2011;34:2508–14. 

HbA1c (%) 

Relative contributions of basal and postprandial hyperglycemia  
to overall hyperglycemia at Weeks 24–28 of insulin treatment1 

Postprandial hyperglycemia 
Basal hyperglycemia 

42 41 42 43 48 

58 59 58 57 52 

0

20

40

60

80

100

<6.5 6.5–<7.0 7.0–<7.5 7.5–<8.0 ≥8.0 

To
ta

l h
yp

er
gl

yc
em

ia
 (%

) 

https://www.ncbi.nlm.nih.gov/pubmed/22028279
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Unmet Need from Current Treatment… 
Any Alternative? 

Patients 
with 

uncontrolle
d HbA1c on 

basal 
insulin 

Premixed 

Basal 
Bolus 

GLP-1 

Basal 
Plus 

Hypoglycemia Risk 

Weight Gain 

Poor Compliance 



Prandial GLP-1 RAs are more effective in lowering 
PPG and delay gastric Emptying 

Ther Adv Endocrinol Meta 2014, Vol. 5(5) 95-123 



• 1. Balena R, et al. Diab Obes Metab 2013;15:485–502 
2. Baggio LL and Drucker DJ. Gastroenterol 2007;132:2131–57 

3. Wang Z, et al. Diab Care 2010;33:1555–60 
4. Holst JJ, et al. Physiol Rev 2007;87:1409–39 

iGlarLixi -  
Complementary modes of action of basal insulins & GLP-1 RA 

Targets hepatic glucose over production  
by decreasing gluconeogenesis 

↓ FPG 

↑  Glucose-dependent insulin release 

↓  glucagon secretion,  ↓ gastric emptying  

↓ PPG 

Basal insulin Prandial GLP-1 RA 

Complementary  
approach to 

HbA1c 
control 

Glargine 
100U/Ml 

(iGlar) 

Lixisenatide 
(Lixi) 



iGlarLixi fixed-ratio combination is administered once 
daily in an easy-to-use pen1,2 

• Similar physicochemical features of insulin glargine and lixisenatide allow 
co-formulation in a defined fixed ratio for delivery as a single daily 
injection1 

• iGlarLixi is available in two pre-filled pens, providing different dosing 
options2 

PCP, primary care provider. 
1. Rosenstock J, et al. Diabetes Care 2016;39:2026−35  
2. Suliqua® (insulin glargine 100 U/mL and lixisenatide 50 µg/mL) Summary of Product Characteristics, 2017. 
3. Toscano D, et al. J Diabetes Sci Technol 2012;6:686–94. 

iGlarLixi 10–40 U pen1,2 

Insulin glargine 100 U/mL: 10–40 U/day 
Lixisenatide 50 μg/mL: 5–20 μg/day 

(2:1 dose ratio iGlar:Lixi) 

iGlarLixi 30–60 U pen1,2 

Insulin glargine 100 U/mL: 30–60 U/day 
Lixisenatide 33 μg/mL: 10–20 μg/day 

3:1 dose ratio iGlar:Lixi 

SoloStar® pen 
 
Familiar to patients, nurses 
and PCPs due to usage 
with Lantus® (insulin 
glargine 100 U/mL)3 

https://www.ncbi.nlm.nih.gov/pubmed/27527848
https://www.ncbi.nlm.nih.gov/pubmed/27527848
https://www.ncbi.nlm.nih.gov/pubmed/27527848
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/004243/WC500224673.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/004243/WC500224673.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/004243/WC500224673.pdf
https://www.ncbi.nlm.nih.gov/pubmed/22768901


T2DM patients receiving  
metformin ± an additional OAD 

HbA1c 7–9% if receiving two OADs 
HbA1c 7.5–10% if receiving metformin alone 

iGlarLixi: Phase 3 study designs 

Primary objective: superiority of iGlarLixi over 
lixisenatide and non-inferiority of iGlarLixi over iGlar 
(if non-inferiority shown, superiority tested) in HbA1c 
change at Week 30 

Primary objective: Superiority of iGlarLixi over iGlar in 
HbA1c change at Week 30  

30-week treatment period 

20 µg 

iGlar + metformin* 

10 µg 
iGlarLixi + metformin* 

n=234 

n=467 

n=469 
Run-in  
phase 

R 

30-week treatment period 

iGlarLixi ± metformin* 

iGlar ± metformin* 

Run-in  
phase 

n=369 

n=367 

iGlar 
introduced 

and/or titrated 
R 

*iGlar dose was adjusted to FPG target and capped at 60 U/day 
Two fixed ratio pens (10–40 Pen and 30–60 Pen) allow titration of iGlar from 10–60 U/day, with lixisenatide daily dose capped 

at 20 µg QD. Sanofi data on file – LixiLan-O CSR pages 22-23; Sanofi data on file – LixiLan-L CSR pages 21-22 

T2DM patients receiving basal insulin for  
>6 months ± OADs  

Stable basal insulin dose (15–40 U/day) for >2 months  
HbA1c ≥7.5% and ≤10% 

FPG ≤140 mg/dL at the end of run-in 

Lixisenatide + metformin 



iGlarLixi ± metformin 

iGlar ± metformin 

iGlar  
introduced  

and/or titrated 

R 

7% ≤ HbA1c ≤ 10% 
FPG ≤140 mg/dL  

20 U ≤ iGlar daily dose ≤50 U 

LixiLan-L: Patients with T2DM not controlled on basal insulin 

T2DM patients with: 
 Basal insulin >6 months  
 Stable dose 15–40 U/day ± 

OADs 
 HbA1c ≥7.5%–10% 
 FPG ≤180–200 mg/dL 

6-week run-in phase 30-week treatment period 
Only metformin continued after the start of run-in 

iGlar dose adjusted to SMPG target (80–100 mg/dL) and 
capped at 60 U/day in both treatment arms 

Primary objective: superiority of iGlarLixi over iGlar in HbA1c change at Week 30  

n=369 

n=367 

Two fixed ratio pens (10–40 Pen and 30–60 Pen) allow titration of iGlar from 
10–60 U/day, with lixisenatide daily dose capped at 20 µg once daily  

DESIGN: Randomized, open label, parallel-group, 30-week treatment study  

Aroda V, et al. Diabetes Care 2016;epub ahead of print: dc161495 



†Mean body weight (kg) at baseline; ‡Documented symptomatic 
hypoglycemia, defined as plasma glucose ≤70 mg/dL  

§Severe hypoglycemia was reported in 4 (1.1%) patients in the iGlarLixi 
group and 1 (0.3%) patient in the iGlar group  

Weight change 
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iGlarLixi
iGlar

25.5% 
95% CI: 18.9, 32.1 

p<0.0001 
19.8% 

95% CI: 13.9, 25.6 
p<0.0001 

Aroda V, et al. Diabetes Care 2016;epub ahead of print: dc161495 



*Stop 2nd OAD, and titrate metformin up to ≥2,000 mg/day  
or maximal tolerated dose (≥1,500 mg/day to allow randomization) 

Two fixed ratio pens (10–40 Pen and 30–60 Pen) allow titration of iGlar from  
10–60 U/day, with lixisenatide daily dose capped at 20 µg once daily 

DESIGN: Randomized, open label, active controlled, 3-arm parallel-group study  

LixiLan-O: Patients with T2DM not controlled on OADs 

4-week* 
run-in  
phase 

Lixisenatide + metformin 

iGlar + metformin  

iGlar dose adjusted to FPG target (80–100 mg/dL) and capped to 
60 U/day in the iGlarLixi and the iGlar groups 

iGlarLixi + metformin 

30-week treatment period 

10 µg 

20 µg 
n=234 

n=467 

Up to  
2-week 

screening 

T2DM patients with: 
 Metformin alone or combined 

with a 2nd OAD 
 HbA1c:  
7.0–9.0% (if on two OADs) 
7.5–10% (if on metformin alone) 

n=469   

Primary objective: superiority of iGlarLixi over lixisenatide and non-inferiority of iGlarLixi over iGlar (pre-specified 
sequential non-inferiority then superiority tested) in HbA1c change at Week 30 

R 

Rosenstock J, et al. Diabetes Care 2016;epub ahead of print: dc160917 

7% ≤ HbA1c ≤ 10% 
Fasting SMPG ≤ 250 mg/dL  

Metformin ≥ 1500 mg/d 



*p<0.0001; †Mean body weight (kg) at baseline; ‡Documented 
symptomatic hypoglycemia, defined as plasma glucose ≤70 mg/dL  
§One event of severe hypoglycemia was reported during the study 

and occurred in the iGlar group 

HbA1c Reduction 
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GI Side Effect is Much Reduced by iGlarLixi than Lixi alone 

Patients, n (%), with  
at least one… 

iGlarLixi 
(n=469) 

iGlar 
(n=467) 

Lixisenatide 
(n=233) 

AE 

 Any 267 (56.9%) 227 (48.6%) 157 (67.4%) 

Serious 18 (3.8%) 19 (4.1%) 9 (3.9%) 

Leading to Death 2 (0.4%) 3 (0.6%) 1 (0.4%) 

Leading to Discontinuation 12 (2.6%) 9 (1.9%) 21 (9%) 

GI AEs (%) 

Nausea 9.6% 3.6% 24.0% 

 discontinuation   0.4% 0 2.6% 

Vomiting 3.2% 1.5% 6.4% 

 discontinuation  0.4% 0 1.7% 

Diarrhea 9.0% 4.3% 9.0% 

 discontinuation  0.2% 0 0.9% 
 
 
 

Rosenstock J, et al. Diabetes Care 2016; epub ahead of print: pii, dc160917 LixiLan-O Study 
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Blonde L, et al. Diabetes Care 2019;42:2108-2116. 



• Randomized: N=514 
• Randomized and treated: n=511 
• Completed the 26-week randomized study 

treatment: n=476 

Study Design 
• Randomized, open-label, parallel-group, 26-week trial 
 

*0–60 minutes before breakfast. 
BID: twice daily; ER: extended release; GLP-1 RA: glucagon-like peptide-1 receptor agonist; iGlarLixi: insulin glargine:lixisenatide;  
QD: once daily; QW: once weekly; R: randomization; SGLT2i: sodium-glucose cotransporter-2 inhibitor; T2D: type 2 diabetes. 

Blonde L, et al. Diabetes Care 2019;42:2108-2116. 

LIXILAN-G 

Continue previous GLP-1 RA 

iGlarLixi* 

n=257 

n=257 
R 
1:
1 

Stratification factors:  
• A1c at screening (<8%, ≥8%) 
• GLP-1 RA subtype at screening 

(QD/BID formulation, QW 
formulation) 

26-week randomized treatment period 

Patients with T2D  
• T2D ≥1 year 
• A1c 7–9% 
• Liraglutide QD or exenatide 

BID ≥4 months 
• Exenatide ER QW, albiglutide 

QW, or dulaglutide QW ≥6 
months  

• + Metformin  
± Pioglitazone  
± SGLT2i 

+ metformin 
± pioglitazone ± SGLT2i 

iGlarLixi* 

26-week extension 

Adherence to randomized treatment was reinforced 
and monitored throughout the study 
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Change in HbA1c 
Participants at target HbA1c 

Results 
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Blonde L, et al. Diabetes Care 2019;42:2108-2116. 

Change in FPG 

Change in mean weight 
from baseline at week 26 

Results 



Precautions for Use of Soliqua 

SOLIQUA SmPC 

Hypoglycemia 
• Hypoglycaemia was the most frequently reported observed adverse reaction during treatment with Soliqua (see section 4.8). 

Hypoglycaemia may occur if the dose of Soliqua is higher than required. Factors increasing the susceptibility to hypoglycaemia 
require particularly close monitoring and may necessitate dose adjustment. 

Acute pancreatitis 
• Use of GLP-1 receptor agonists has been associated with a risk of developing acute pancreatitis. There have been few 

reported events of acute pancreatitis with lixisenatide although a causal relationship has not been established. Patients 
should be informed of the characteristic symptoms of acute pancreatitis: persistent, severe abdominal pain. If pancreatitis is 
suspected, Soliqua should be discontinued 

Severe gastrointestinal disease 
• Use of GLP-1 receptor agonists may be associated with gastrointestinal adverse reactions. Soliqua has not been studied in 

patients with severe gastrointestinal disease, including severe gastroparesis and therefore, the use of Soliqua is not 
recommended in these patients. 

Severe renal impairment 
• There is no therapeutic experience in patients with severe renal impairment (creatinine clearance less than 30 mL/min) or 

end-stage renal disease. Use is not recommended in patients with severe renal impairment or end-stage renal disease 

Dehydration 
• Patients treated with Soliqua should be advised of the potential risk of dehydration in relation to gastrointestinal adverse 

reactions and take precautions to avoid fluid depletion. 
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Case sharing 
• 70 year-old man, retired government servant, 

labourer, ex-smoker, ex-drinker 
• Father of 1 son, lives with family 
• Type 2 diabetes since 2000 

– Complicated with bilateral non-proliferative retinopathy, 
albuminuria, CKD, IHD (PCI to LAD done 2008) 

• Other co-morbidities: Hypertension, Dyslipidemia, 
Fatty liver, Asbestos-related pleural disease 
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Case sharing (Continued) 
• added supplementary insulin->twice daily->basal-bolus 

regimen (Actrapid thrice daily and Lantus nocte) 
• Oral drugs:  

– Galvumet 50mg/1000mg per tab, tab one twice daily 
– Empagliflozin 10mg daily 
– Losartan 75mg daily 
– Aspirin 100mg daily 
– Zocor 20mg nocte 



Copyright © 2018. All Rights Reserved. Faculty of Medicine, The Chinese University of Hong Kong 

Case sharing (Continued) 
 

• But worsening of HbA1c as he was unable to comply to 
complex regimen and missed injections 

• Clinic consultation on 12 April 2019 
– BMI 23.1 kg/m2, BP 100/68 mmHg 
– HbA1c 12.8%, FPG 11.6mmol/L, LDL-C 2.21 mmol/L 
– eGFR 52 ml/min/1.73 sq.m (by modified MDRD formula) 
– Urine ACR 5.4 mg/mmol 
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Switched from bd pre-mixed 
insulin to basal-bolus regimen 
since 4 Jan 2019 



Switch from basal 
bolus insulin to 
Soliqua (Glargine + 
Lixisenatide) 20 units 
om since 14 April 2019 

Increase Soliqua to 
24 units om since 18 
April 2019 
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Switched from basal 
bolus insulin to Soliqua 
daily since 14 Apr 2019 
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Conclusions 
• CVD remains a major morbidity and mortality in T2D. 
• For T2D with ASCVD or those with high-risk, GLP-1RA or 

SGLT2 inhibitor with demonstrated CV benefit is 
recommended. 

• There is compelling need to minimize hypoglycemia in 
choosing glucose lowering medications in T2D, especially for 
those with CVD. 

• Fixed-ratio combinations of basal insulin and a GLP-1RA are 
recent addition to the treatment intensification options for T2D. 
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Thank You for Listening!  

Email: alicekong@cuhk.edu.hk 

https://www.mect.cuhk.edu.hk/people/alicekong.html 

mailto:alicekong@cuhk.edu.hk
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