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DISCLAIMER  
While every care is taken to ensure the accuracy of the information contained in this material, the facts, estimates, and opinions 
stated are based on information and sources which, while we believe them to be reliable, are not guaranteed. In particular, it 
should not be relied upon as the sole source of reference in relation to the subject matter. No liability can be accepted by 
Datamonitor, its directors, or employees for any loss occasioned to any person or entity acting or failing to act as a result of 
anything contained in or omitted from the content of this material, or our conclusions as stated. The findings are Datamonitor's 
current opinions; they are subject to change without notice. Datamonitor has no obligation to update or amend the research or 
to let anyone know if our opinions change materially.  

 

Dominique 
Fontanilla 
 
Hardik Patel 
 
Rajan Sharma 
 
Christina Vasiliou 

Analyst 
 
 
Analyst 
 
Analyst 
 
Analyst 

 
 

 

 

 
If you have questions about the research, data, and 
findings within this document you can put your questions 
directly to the analysts. Simply email your questions to  
info@datamonitorhealthcare.com. 
 
To find out more about Datamonitor Healthcare,  
contact us at: 
 
email getcloser@datamonitorhealthcare.com 
phone +44 20 7551 9430 
Visit our website: www.datamonitorhealthcare.com 
Or follow us on Twitter: @DatamonitorHC 
 
 

  
  



Datamonitor Healthcare
Pharma intelligence | 

3

 

  
 
 

 

 
 

 

The American Diabetes Association 74th annual Scientific Sessions (ADA 2014) took place between 
13 June and 17 June 2014 in San Francisco, California. 

Datamonitor Healthcare has identified the following highlights from the sessions: 

 Results from dulaglutide’s (Eli Lilly) Phase III AWARD-2, AWARD-4, and AWARD-6 trials 
demonstrated non-inferiority to Victoza (liraglutide; Novo Nordisk) and superiority to Lantus 
(insulin glargine; Sanofi) in reducing HbA1c levels in patients with type 2 diabetes. The drug’s 
convenient dosing regimen combined with its ready-to-use injection device, non-inferiority to 
the blockbuster Victoza, and Eli Lilly’s extensive experience in the diabetes market will allow it 
to capture a sizable share of the current glucagon-like peptide-1 (GLP-1) market and of future 
growth. 

 Interim Phase III results for the investigational sodium-glucose cotransporter-2 (SGLT-
2)/dipeptidyl peptidase-IV (DPP-IV) fixed-dose combination comprising empagliflozin and 
linagliptin (EMPA/LINA) (Boehringer Ingelheim/Eli Lilly) were encouraging and will support its 
recently filed New Drug Application (NDA) for the treatment of type 2 diabetes. Overall, the 
SGLT-2/DPP-IV combination was found to be well tolerated and a clinically superior treatment 
option as compared to its individual components.  

 Interim Phase III data from Intarcia Therapeutics’ once-yearly ITCA 650 showed good 
reductions in HbA1c levels in poorly controlled type 2 diabetes patients. Should this level of 
efficacy be replicated in larger studies at 12 months, Intarcia Therapeutics and its partner 
Quintiles will be confident of making inroads into the lucrative type 2 diabetes market.  

 Data presented by TransTech Pharma from early-stage trials investigating TTP273 and 
TTP054 suggest oral GLP-1 receptor agonists could find a place in the competitive type 2 
diabetes market. Good tolerability, weight loss, and ease of administration may offset the 
moderate efficacy demonstrated, allowing these drugs to compete within and outside of the 
current GLP-1 agonist class.  

 Results from Eli Lilly’s Phase III ELEMENT 1 and ELEMENT 2 trials testing its insulin glargine 
biosimilar, LY2963016, against the market leader Lantus showed equivalent efficacy. 
Meanwhile, Sanofi presented positive Phase III data for its improved insulin glargine Toujeo, 
which will form a key part of the company’s defense of its position in the insulin market, along 
with LixiLan (insulin glargine/lixisenatide), for which Phase II data were not as impressive as 
rival Xultophy’s (insulin degludec/liraglutide; Novo Nordisk) Phase III data. In addition, 
MannKind presented Phase III data as it continues its long battle to gain approval for inhaled 
insulin Afrezza (Technosphere insulin). 
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Data presented at ADA 2014 demonstrate that Eli Lilly’s once-weekly dulaglutide 1.5mg is non-
inferior to once-daily Victoza 1.8mg in metformin-treated patients with type 2 diabetes. 
Dulaglutide 1.5mg has also demonstrated superiority in reducing HbA1c levels compared to 
Lantus, with a lower risk for hypoglycemia. If approved, dulaglutide will be the third once-
weekly GLP-1 agonist to enter the market, behind Bydureon (exenatide long-acting release; 
AstraZeneca) and Tanzeum (albiglutide; GlaxoSmithKline). Despite this and the looming arrival 
of novel basal insulins, dulaglutide’s prospects seem favorable. Its convenient dosing 
combined with its simple, ready-to-use injection device, non-inferiority to Victoza, and Eli 
Lilly’s extensive experience in the diabetes market mean that dulaglutide is well placed to 
capture a sizable share of the current GLP-1 market and of future growth. 

On 14 June 2014, Dr Kathleen Dungan of The Ohio State University Wexner Medical Center 
presented results from the head-to-head Phase III AWARD-6 study comparing the safety and efficacy 
of two GLP-1 receptor agonists, Eli Lilly’s dulaglutide and Novo Nordisk’s Victoza, in metformin-treated 
patients with type 2 diabetes. The results showed that once-weekly dulaglutide 1.5mg is non-inferior to 
once-daily Victoza 1.8mg in reducing blood glucose levels (HbA1c). At the primary endpoint of 26 
weeks, dulaglutide achieved a 1.42% HbA1c reduction from baseline, while liraglutide achieved a 
1.36% reduction. Additionally, 68% of patients in both treatment groups met the American Diabetes 
Association's recommended HbA1c target of less than 7%. However, dulaglutide’s weight loss efficacy 
does not appear to be as promising. Patients treated with dulaglutide lost an average of 2.9kg, 
compared to 3.61kg in the Victoza arm, with the 0.71kg difference in weight reduction deemed 
statistically significant. Dr Dungan noted that the treatment-emergent adverse events in the two 
treatment groups were very similar, with gastrointestinal (GI)-related events the most frequently 
reported. These included nausea, diarrhea, dyspepsia, and vomiting. Mild-to-moderate nausea was 
the most common event in both dulaglutide-treated (20.4%) and liraglutide-treated (18.0%) patients. 
Additionally, similar average hypoglycemia rates were observed in the dulaglutide (0.34 
events/patient/year) and Victoza (0.52 events/patient/year) arms, with no reported severe 
hypoglycemia events. 
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Overview of efficacy data from the Phase III AWARD-6 trial 
 Once-weekly dulaglutide 

1.5mg 
Once-daily Victoza 1.8mg 

HbA1c reduction from baseline 
(%)* 

1.42 1.36 

Patients meeting HbA1c target 
of <7% (%) 

68 68 

Average weight loss (kg) 2.90 3.61 

*Results given at the primary endpoint of 26 weeks. 
Source: ADA, 2014 
 

The randomized, open-label, parallel-arm AWARD-6 study aimed to assess the benefits and risks of 
once-weekly long-acting dulaglutide compared to once-daily Victoza in participants with type 2 
diabetes who have inadequate glycemic control on metformin. The primary objective of the 599-patient 
trial was a change in HbA1c from baseline at 26 weeks. 

Eli Lilly is delighted with the AWARD-6 results. With the drug’s small-gauge injection pen device, its 
HbA1c profile, and Eli Lilly’s extensive experience in the diabetes market, dulaglutide’s future indeed 
looks bright. Datamonitor Healthcare expects it to become the best-selling GLP-1 agonist product 
across the US, Japan, and five major EU markets (France, Germany, Italy, Spain, and the UK) by 
2022. 

Including a head-to-head comparison with Sanofi’s market-leading basal insulin Lantus has become a 
common feature of the clinical development programs of GLP-1 agonists. This is because in the 
broader insulin treatment space, GLP-1 agonists are competing to delay the use of insulins and are 
aiming to be positioned as the first injectable drug used following oral therapy failure. As such, both 
Victoza and Byetta (exenatide; Bristol-Myers Squibb/AstraZeneca) have previously been trialed 
against Lantus in the LEAD-5 and DURATION-3 studies, respectively. Similarly, dulaglutide has been 
trialed against Lantus in two different settings, in the AWARD-2 and AWARD-4 trials.  

The Phase III, parallel-arm, open-label, 78-week AWARD-2 trial evaluated the safety and efficacy of 
dulaglutide at 1.5mg and 0.75mg compared to Lantus as add-on combination therapy with 
sulfonylurea and metformin in patients with type 2 diabetes. The primary endpoint of the trial was 
demonstrating non-inferiority to Lantus at week 52.  

The Phase III, open-label, 52-week AWARD-4 study aimed to assess the safety and efficacy of 
dulaglutide, in combination with Eli Lilly’s mealtime insulin Humalog (lispro), as compared to Lantus in 
combination with Humalog in type 2 diabetes patients. The primary objective of this study was non-
inferiority or superiority to Lantus at week 26.  

The promising results of the AWARD-2 and AWARD-4 trials were presented at ADA 2014 by Dr 
Angelo Cignarelli of the University of Bari (Italy) and Dr Johan Jendle of Karlstad Hospital (Sweden), 
respectively. Results from the AWARD-2 trial demonstrated that dulaglutide 1.5mg provided superior 
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glycemic control at 52 and 78 weeks. A significantly greater proportion of patients treated with 
dulaglutide 1.5mg reached the target HbA1c levels of less than 7%, and dulaglutide 0.75mg 
demonstrated non-inferiority to Lantus in reducing HbA1c levels. Encouragingly, sustained weight loss 
was achieved with both dulaglutide doses, while Lantus-treated patients showed weight gain. The 
AWARD-4 study showed that the two dulaglutide doses combined with Humalog provided superior 
glycemic control at weeks 26 and 52 compared to the traditional combination of Lantus and Humalog. 
In addition, a significantly greater proportion of dulaglutide-treated patients reached the target HbA1c 
levels of less than 7% at week 26, with patients treated with the dulaglutide-Humalog combination 
having 30% less total insulin dose. Both dulaglutide doses, in combination with Humalog, achieved 
relative weight loss compared to Lantus and Humalog. In both trials, lower hypoglycemia rates were 
observed in patients treated with the 1.5mg dose compared to Lantus. The presenters also noted that 
similar adverse events were observed in the two studies, with GI-related events the most frequently 
reported. As was seen in the AWARD-6 trial, mild-to-moderate nausea was the most commonly 
reported event. Datamonitor Healthcare believes that dulaglutide’s favorable efficacy and safety profile 
will allow the drug to confidently compete for the position of the most efficacious injectable treatment 
following failure of oral therapy, thereby delaying the need for insulin use.  

Dulaglutide’s prospects are favorable considering the totality of its efficacy and dosing profile and 
limited cross-therapy competition from novel insulins. Aside from its once-weekly dosing and non-
inferiority to Victoza, dulaglutide also benefits from its injection device, which is specifically designed to 
facilitate the patient experience, precluding patients from touching or even seeing the needle, thereby 
preventing injection anxiety. Unlike Bydureon, dulaglutide will be in a simple, ready-to-use preparation 
with an automatic injection that does not require drug mixing prior to use.  

The looming arrival of novel basal insulins presents a modest long-term challenge to dulaglutide and 
the entire GLP-1 class. Novo Nordisk’s long-acting basal insulin Tresiba (insulin degludec) has been 
approved in the EU since January 2013, while the drug is currently in the preregistration stage in the 
US after the US Food and Drug Administration (FDA) issued a complete response letter requesting 
additional cardiovascular data. An improved version of Lantus – branded as Toujeo – that has 
demonstrated similar glycemic control to Lantus, with 23% fewer patients experiencing night-time 
hypoglycemia episodes, is also on the horizon, as is Eli Lilly’s basal insulin peglispro. However, at this 
point in time these novel insulins are unlikely to displace the current treatment paradigm in terms of 
physicians’ selection of a GLP-1 agonist or an insulin as the first injectable therapy tried in patients. 
Combination therapy of insulin and a GLP-1 agonist is also likely to increase in the future as patients 
continue to advance along the treatment paradigm, resulting in increased total use of both types of 
agents. Datamonitor Healthcare believes dulaglutide is well placed to capture a sizable share of the 
current GLP-1 market and of future growth. 
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Interim Phase III results for the investigational tablet combining empagliflozin and linagliptin 
(EMPA/LINA) (Boehringer Ingelheim/Eli Lilly) are encouraging and will support its recently filed 
NDA for the treatment of type 2 diabetes. If approved, it is likely to be the first fixed-dose 
combination of a sodium-glucose cotransporter-2 (SGLT-2) inhibitor and a dipeptidyl 
peptidase-IV (DPP-IV) inhibitor to reach the market. This would provide EMPA/LINA with a 
competitive advantage over AstraZeneca’s investigational SGLT-2/DPP-IV therapy, given the 
importance of first-mover advantage in this space. The combination will also allow Boehringer 
Ingelheim/Eli Lilly’s empagliflozin franchise to gain on the market-leading SGLT-2 inhibitor 
Invokana (canagliflozin; Johnson & Johnson), which is not being combined with a DPP-IV 
inhibitor in a fixed-dose combination. 

Data from two Phase III studies testing EMPA/LINA’s efficacy and safety were presented at the 74th 
ADA meeting on 15 June 2014. While combination therapies for type 2 diabetes are not new, 
EMPA/LINA’s positive data confirmed that the novel SGLT-2 and DPP-IV inhibition mechanisms are 
complementary. The impressive data indicate that the combination roughly doubled the percentage of 
patients who lowered their glycated hemoglobin (HbA1c) levels to below 7% as compared to the 
single-agent components in both treatment-naïve and metformin-treated cohorts. The combination 
provided beneficial reductions in blood glucose, body weight, and blood pressure. All treatments were 
also well tolerated, with no surprising adverse effects, and offered low risk for hypoglycemia. In a 
press release from the drug developer, Dr Christophe Arbet-Engels commented on the encouraging 
trial results, stating that the combination tablet could be an important treatment option for patients and 
physicians if approval was granted. He remarked that this combination therapy provided two distinct 
mechanisms of action to lower blood glucose levels in one pill. The first 52-week study of EMPA/LINA 
(ADA abstract 129-LB) presented by Dr Andrew Lewin at the annual ADA meeting evaluated the 
combination in treatment-naïve adult type 2 diabetic patients with a mean baseline HbA1c of 8%. A 
total of 667 patients were randomized in a 1:1:1:1:1 ratio to receive the experimental treatments at the 
specific doses displayed in the table below. The primary endpoint was the change from baseline 
HbA1c at 24 weeks. Secondary endpoints included the changes from baseline in fasting plasma 
glucose (FPG) and weight, as well as the percentage of patients whose HbA1c levels decreased to 
less than 7% from baseline levels greater than 7%. These results are summarized below. 
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EMPA/LINA: treatment doses and effects in drug-naïve type 2 diabetic patients 

Treatment and 
dose 

Percentage of 
patients who 
achieved levels of 
HbA1c ≥7% to HbA1c 
<7% after 24 weeks 

Mean change from 
baseline* HbA1c levels 
at 24 weeks 

Mean change from 
baseline* body weight at 
24 weeks 

EMPA 25mg/LINA 
5mg 

55.4% -1.08% (7.99%) -2.0kg (87.9kg) 

EMPA 10mg/LINA 
5mg 

62.3% -1.24% (8.04%) -2.7kg (87.3kg) 

EMPA 25mg 41.5% -0.95% (7.99%) -2.1kg (86.7kg) 
EMPA 10mg 38.8% -0.87% (8.05%) -2.3kg (87.8kg) 
LINA 5mg 32.3% -0.67% (8.05%) -0.8kg (89.5kg) 
*Mean baseline levels are in parentheses. 
Source: ADA, 2014 
 

At 24 weeks, 10mg EMPA in combination with 5mg LINA significantly reduced HbA1c levels compared 
with 10mg EMPA alone. However, the effects of 25mg EMPA in combination with 5mg LINA were 
similar to 25mg EMPA alone, suggesting that the optimal dose of the combination is 10mg EMPA/5mg 
LINA for a treatment cycle of 24 weeks. Impressively, 62% of patients had reached the goal of 
lowering their HbA1c to levels less than 7%. In comparison with 5mg LINA as a monotherapy, both 
doses of the EMPA/LINA combination significantly reduced HbA1c levels, FPG, and body weight.  

The second study (ADA abstract 130-LB), which was presented by Dr Ralph DeFronzo, revealed that 
EMPA/LINA as an add-on therapy to stable-dose immediate-release metformin provides significant 
second-line benefits to patients with type 2 diabetes. In this 52-week study, a total of 674 patients 
were randomized in a 1:1:1:1:1 ratio to receive the experimental treatments at specific doses (see 
table below). The primary and secondary endpoints were the same as the Phase III trial in treatment-
naïve patients. These results are summarized below. 
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EMPA/LINA: treatment doses and effects as a second-line therapy for metformin-treated type 
2 diabetic patients  
Treatment and 
dose 

Percentage of 
patients who 
achieved levels of 
HbA1c ≥7% to HbA1c 
<7% after 24 weeks 

Mean change from 
baseline* HbA1c levels 
at 24 weeks 

Mean change from 
baseline* body weight 
at 24 weeks 

EMPA 25mg/LINA 
5mg 

61.8% -1.19% (7.90%) -3.0kg (85.5kg) 

EMPA 10mg/LINA 
5mg 

57.8% -1.08% (7.95%) -2.6kg (86.6kg) 

EMPA 25mg 32.6% -0.62% (8.02%) -3.2kg (87.7kg) 
EMPA 10mg 28.0% -0.66% (8.00%) -2.5kg (86.1kg) 
LINA 5mg 36.1% -0.70% (8.02%) -0.7kg (85.0kg) 
*Mean baseline levels are in parentheses. 
Source: ADA, 2014 
 

As add-on therapies after metformin treatment, both fixed-dose combinations of 25mg EMPA/5mg 
LINA and 10mg EMPA/5mg LINA resulted in statistically significant HbA1c and FPG reductions 
compared to all the component monotherapies. Additionally, 62% of patients achieved HbA1c levels of 
less than 7% on the combination therapy (EMPA 25mg/LINA 5mg), with only half as many patients 
achieving the same goal after treatment with the single components. Both doses of the EMPA/LINA 
combination significantly reduced HbA1c levels, FPG, and body weight in comparison to the results 
from 5mg LINA as a single agent. 

The data for AstraZeneca’s SGLT-2/DPP-IV combination therapy of saxagliptin + dapagliflozin 
(SaxaDapa) are also very promising, and Datamonitor Healthcare expects the developer to file for 
regulatory approval in Q4 2014. Updated Phase III results for SaxaDapa were presented at ADA 2014, 
and they confirmed previous interim data released in May 2014. SaxaDapa demonstrated clinical 
superiority over the single agents of the combination in adult type 2 diabetics who had failed to control 
their blood sugar levels with metformin. At 24 weeks of treatment, SaxaDapa produced statistically 
significant reductions in blood glucose and body weight, with manageable adverse effects and low risk 
for hypoglycemia.  

The results, presented by Dr Julio Rosenstock on 15 June 2014 (ADA abstract 127-LB), showed 
similar efficacy to EMPA/LINA. The primary endpoint in this study was the change of baseline HbA1c 
levels at 24 weeks. In the SAXA+DAPA, SAXA, and DAPA treatment groups, the baseline HbA1c 
levels were 8.9%, 9.1%, and 8.9%, respectively. Secondary endpoints included change in baseline 
FPG, change in body weight, the percentage of patients reaching HbA1c levels less than 7%, and two-
hour postprandial glucose levels during a meal tolerance test, after 24 weeks. A total of 534 patients 
were randomized in a 1:1:1 ratio for the specific treatments and doses displayed in the table below. 
The results are summarized below. 

  



Datamonitor Healthcare
Pharma intelligence | 

10

 

  
 
 

 

 
 

 

 

SaxaDapa: treatment doses and effects as an add-on to metformin for type 2 diabetic patients 

Treatment and dose Percentage of 
patients who 
achieved HbA1c 
<7% after 24 weeks 

Mean change from 
baseline* HbA1c 
levels at 24 weeks 

Mean change from 
baseline* body 
weight at 24 weeks 

SAXA 5mg/DAPA 
10mg/metformin XR ≥1,500mg 

41% -1.47% (8.9%) -2.1kg (87kg) 

SAXA 5mg/metformin XR 
≥1,500mg 

18% -0.88% (9.1%) 0.0kg (88kg) 

DAPA 10mg/metformin XR 
≥1,500mg 

22% -1.20% (8.9%) -2.4kg (86kg) 

*Mean baseline levels are in parentheses. 
Source: ADA, 2014 

 

In patients with type 2 diabetes who failed to control their blood glucose levels with metformin, 
SaxaDapa as an add-on to metformin therapy led to significant reductions in HbA1c compared to the 
saxagliptin (SAXA) and dapagliflozin (DAPA) components alone. Patients who were treated with 
SaxaDapa lost more body weight as compared to SAXA alone, but not compared to DAPA alone. In 
the SAXA+DAPA arm, 41% of patients achieved HbA1c levels of less than 7%, which was almost 
double the amount of patients who achieved that goal with either single-agent SAXA or DAPA. 

DPP-IV inhibitors are a class of oral antidiabetics commonly used at second- or third-line therapy in 
the treatment of type 2 diabetes. They indirectly enhance the concentration of a group of 
gastrointestinal hormones called incretins, leading to increased insulin and suppressed glucagon 
secretion, thereby lowering blood glucose levels. DPP-IV is an enzyme responsible for the rapid 
degradation of the incretin GLP-1, which is released postprandially from the gut. Inhibition of DPP-IV 
augments the amount of active GLP-1, which in turn triggers increased insulin secretion from the 
pancreas in a glucose-dependent manner and suppresses the release of glucagon, resulting in 
lowered blood glucose levels. DPP-IV inhibitors also enhance the levels of other incretins (gastric 
inhibitory peptide and pituitary adenylate cyclase-activating peptide), which may further contribute to 
glycemic control. 

SGLT-2 inhibitors do not target insulin secretion or sensitivity and do not interfere with glucose 
metabolism. This sets them apart from most other non-insulin antidiabetics and, importantly for their 
commercial potential, they can be used as adjuncts to any of the mainstream approaches to glucose 
management, including metformin, sulfonylureas, DPP-IV inhibitors, GLP-1 agonists, and insulins. 
They prevent filtered glucose from being reabsorbed rather than actively facilitating glucose filtration 
and excretion, and due to this distinct mechanism of action, when used as monotherapy, they do not 
lower glucose to unsafe levels, avoiding the risk of hypoglycemia. 

In light of recent safety concerns surrounding SGLT-2 inhibitors, SGLT-2/DPP-IV safety profiles 
emerging from late-stage trials have been important points of interest as they will help determine how 
well this class fares in the diabetes market. Clinical trial results for SGLT-2 inhibitors have shown an 
increased rate of genitourinary infections in the SGLT-2 cohorts compared to placebo-treated patients, 
and the SGLT-2 inhibitor Forxiga’s (dapagliflozin) US approval was delayed due to concerns about 
cancer and liver toxicity. Although long-term data are needed to determine if the SGLT-2/DPP-IV 
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combination is associated with liver toxicity and cancer risks, recent data indicate it is well tolerated. 
The Phase III EMPA/LINA and SaxaDapa results presented at ADA 2014 showed safety profiles that 
were no more toxic than their individual components, and both combinations had low risk for 
hypoglycemia. Additionally, Dr Rosenstock, who presented the SaxaDapa data, was surprised that his 
study indicated a significant decrease in genitourinary infections in the SaxaDapa combination cohort 
as compared to the single-agent SAXA and DAPA cohorts. 

The new efficacy data for EMPA/LINA point to a bright future for the fixed-dose combination in type 2 
diabetes and confirm its frontrunner status in competition with SaxaDapa. Datamonitor Healthcare 
expects that, once approved, uptake of both combinations will be rapid due to the clear clinical benefit 
provided by both drugs compared with current single-agent non-insulin antidiabetic therapies. 
However, EMPA/LINA maintains the competitive advantage and has higher commercial potential. This 
combination is projected to reach the market first, and will possibly be indicated for first-line therapy 
and second-line therapy for metformin-treated patients. SaxaDapa will be second-to-market and is 
targeting a relatively smaller market as a potential add-on therapy for patients whose diabetes cannot 
be controlled with metformin. Following completion of EMPA/LINA’s Phase III registration trial, 
Boehringer Ingelheim and Eli Lilly filed an NDA, which the FDA accepted in April 2014. Based on the 
encouraging interim data presented at the annual ADA meeting, Datamonitor Healthcare expects a 
positive Prescription Drug User Fee Act decision in Q1 2015. 
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Intarcia Therapeutics presented impressive interim Phase III data from an ongoing 12-month 
trial for its once-yearly implanted GLP-1 agonist ITCA 650 (ADA abstract 114-LB) in high-
baseline HbA1c type 2 diabetes patients. ITCA 650 demonstrated strong HbA1c reductions in 
type 2 diabetes patients with poorly controlled hyperglycemia in an open-label trial at six 
months. The GLP-1 agonist market is becoming increasingly competitive with further 
encouraging data for Eli Lilly’s investigational once-weekly dulaglutide also presented at ADA 
2014. However, should efficacy be consistent when Intarcia presents 12-month data for ITCA 
650, it has the opportunity to gain a foothold in the market as it holds an administration 
advantage over both dulaglutide and the current market leader, once-daily Victoza.  

Six-month interim data from the Phase III FREEDOM-1HBL trial were presented at ADA 2014. The 
trial enrolled 60 patients who were ineligible for the pivotal Phase III FREEDOM-1 study due to having 
an HbA1c level of between 10% and 12%. The baseline body mass index (BMI) of patients enrolled 
was 32.1kg/m2. Patients included in the study were on a stable treatment program of diet and exercise 
alone, or in combination with at least one of metformin, sulphonylurea, and/or thiazolidinedione. For 
the first 13 weeks of the trial, patients were implanted with an ITCA 650 mini-pump which delivered 
20mcg/day, followed by a pump delivering 60mcg/day for 26 weeks. Pre-existing oral antidiabetic 
therapy was maintained through the duration of the study. 

Patients reaching week 26 of the trial achieved mean reductions in HbA1c of 3.2% from a 10.9% 
baseline, and 26% of patients who completed at least 13 weeks of treatment reached the ADA and 
European Association for the Study of Diabetes target of HbA1c <7%. The principal adverse effects of 
nausea and vomiting were consistent with the class. The efficacy data were particularly impressive as 
69% of patients were already treated with oral antidiabetics, and the mean time period since disease 
diagnosis was 8.9 years. 

ITCA 650 demonstrated a 1.1kg reduction in body weight, on average, at week 26. This reduction is 
less pronounced than weight reductions demonstrated by other GLP-1 agonists such as Victoza and 
dulaglutide. However, Intarcia indicated that this was to be expected given the high baseline BMI of 
patients enrolled in this trial. The efficacy results are shown in the table below. 
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Overview of ITCA 650's effects on HbA1c levels and body weight in a high-baseline population  
  Week 13 Week 19 Week 26 

Number of patients 50 39 25 

Mean baseline HbA1c 10.8% 10.7% 10.9% 

Mean HbA1c change from baseline -2.5% -2.9% -3.2% 

Mean weight reduction  - - 1.1kg 

Source: ADA, 2014 

 

ITCA 650 is a mini-pump which is implanted subcutaneously. The pump elutes GLP-1 agonist 
exenatide, the active substance in AstraZeneca’s Bydureon and Byetta. The subcutaneous pump 
allows for continuous delivery of exenatide, and Intarcia claims administration may be as infrequent as 
once yearly. 

ITCA 650 may overcome some of the barriers to uptake of current GLP-1 agonists in type 2 diabetes. 
One such barrier is administration by injection, and ITCA 650’s infrequent and injection-free 
administration method may appeal to patients uncomfortable with frequent injections. This will also 
eradicate the risk of injection site reactions, which have been observed in clinical trials investigating 
other GLP-1 agonists such as Tanzeum. The cost of currently marketed GLP-1 agonists has also 
hindered their uptake, but ITCA 650 could potentially reduce the cost of GLP-1 agonist therapy if the 
savings made by less frequent administration outweigh the cost of the pump. 

Although the data presented are impressive, the potential of ITCA 650 hinges upon data from the 
larger, randomized, double-blind, placebo-controlled study in patients with HbA1c levels of below 10% 
– the FREEDOM-1 pivotal Phase III trial. Should these data not compare favorably to GLP-1 agonist 
rivals such as market leader Victoza and Eli Lilly’s promising once-weekly candidate dulaglutide, ITCA 
650 will likely be limited to patients with long-established, poorly controlled type 2 diabetes. This could 
potentially limit commercial success.  
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TransTech Pharma presented data for its small molecule oral GLP-1 receptor agonists TTP273 
and TTP054 from Phase I and Phase II studies, respectively, at the 74th ADA Scientific 
Sessions 2014. The data showed that both molecules are effective in reducing hyperglycemia 
compared to placebo as an add-on to metformin. The company indicated that current data 
suggest TTP273 is more efficacious than TTP054, with a head-to-head study comparing both 
compounds expected. A combination of convenient administration, weight loss, and reduced 
GI side effects may allow oral GLP-1 agonists to compete with injected class rivals and other 
oral antidiabetics alike, despite comparatively modest efficacy. However, the presence of an 
experienced commercial partner will be crucial in the commercialization process. 

In a 12-week Phase II trial, TTP054 demonstrated moderate reductions in HbA1c levels. In all, 113 
patients were treated with placebo or once-daily TTP054 at a dose of 200mg, 400mg, or 800mg, and 
the greatest reductions in HbA1c levels were observed with the 400mg dose. At 400mg once daily, 
TTP054 reduced HbA1c levels by an average of 1.0% from a 9.0% baseline.  

TTP054's effects on HbA1c and body weight in a Phase II trial 
  TTP054 200mg  TTP054 400mg  TTP054 800mg  
Number of patients 19 28 35 
HbA1c baseline 9.1% 9.0% 8.8% 
HbA1c change from baseline at day 83  -0.9% -1.0% -0.6% 
Body weight baseline 83kg 82kg 87kg 
Body weight change from baseline -0.1kg -0.4kg -0.7kg 
Incidence of gastrointestinal adverse 
events  

4% 2% 9% 

Source: ADA, 2014 
 

In addition to moderate reductions in HbA1c levels, TTP054 also demonstrated reductions in body 
weight. The greatest body weight reductions were observed in the group treated with 800mg TTP054, 
whereas the greatest HbA1c reductions were observed in the 400mg treatment group. Furthermore, 
elevated liver function tests (LFTs) were noted in two of the 56 patients treated with 800mg TTP054. 
However, TransTech is not particularly concerned by this, as previous studies had not indicated liver 
toxicity and there was potential for contribution from other factors. Nevertheless, LFTs and weight 
reduction are interesting points to monitor in future trials, should TTP054 be taken further.  

In a 14-day Phase I trial, various TTP273 administration regimens were investigated, ranging from 
25mcg to 450mg once daily, 25mcg to 150mg twice daily, and 75mg once daily in the evening. A total 
of 112 patients were enrolled. Within each treatment group, up to nine patients were treated with 



Datamonitor Healthcare
Pharma intelligence | 

15

 

  
 
 

 

 
 

 

TTP273 and up to three with placebo. The twice-daily dosing regimens appeared to induce greater 
reductions in plasma glucose levels than the once-daily regimens, with mean daily glucose levels 
reduced by 42mg/dL in the 75mg twice-daily group compared to 11mg/dL in the placebo group. 
Fasting glucose levels were also reduced by 39mg/dL compared to 11mg/dL in the placebo group. 
Weight loss in the TTP273 trial was more pronounced than in the TTP054 trial, with reductions of 
almost 2kg compared to 0.6kg in the placebo group. This study investigated the safety, tolerability, 
pharmacokinetics, and pharmacodynamics of TTP273 in type 2 diabetes patients on stable metformin.  

A reduced incidence of GI adverse events would confer TransTech’s oral GLP-1 agonists with an 
advantage over currently marketed and pipeline class rivals. In both the TTP273 and TTP054 trials, 
incidence of GI adverse events was lower than has been observed with injectable GLP-1 agonists. For 
example, in Novo Nordisk’s LEAD-2 study, which investigated Victoza in addition to metformin, GI 
adverse events were reported in 35–44% of patients compared to the 2–9% reported in TTP054’s 
Phase II trial. The presenter suggested this may be because, unlike biologics, the small molecule 
drugs do not cross the blood-brain barrier. Should this level of tolerability be sustained in Phase III 
trials, TTP054 may hold a tolerability advantage over other class competitors.  

Although these early data suggest TTP054 may not reduce hyperglycemia to the same extent as 
injected GLP-1 agonists, the small molecule candidates may still carve out a position in the market 
owing to their oral administration method. Administration by injection is currently a major disadvantage 
of the GLP-1 agonist class as a whole. Therefore, oral administration may allow both TTP273 and 
TTP054 to gain patient share from other oral antidiabetics that are prescribed instead of GLP-1 
agonists to prevent injections. Furthermore, as TTP273 and TTP054 are small molecules, they may be 
priced favorably against both Novo Nordisk’s developmental oral GLP-1 agonist NN9924 and the 
currently available and late-stage developmental GLP-1 agonists, which are biologics and are 
therefore more complicated and expensive to manufacture. Assuming that optimization of the dosing 
regimen in future trials yields greater body weight reductions, TTP273 and TTP054 may be positioned 
against DPP-IV inhibitors which are currently used at second line due to their oral administration and 
tolerability despite moderate efficacy.  

Although TTP273 and TTP054 are some way from reaching the market, oral GLP-1 agonists have the 
potential to make a significant impact across the type 2 diabetes market. In addition to challenging 
injectable GLP-1 agonists, oral GLP-1 agonists would also pose a threat to DPP-IV inhibitors and 
SGLT-2 inhibitors. DPP-IV inhibitors have experienced strong uptake due to their benign side-effect 
profiles and oral administration despite moderate efficacy. The advantages of the SGLT-2 inhibitor 
class are body weight reductions and better efficacy than the DPP-IV inhibitors, but the class is 
associated with genitourinary infections. Therefore, oral GLP-1 agonists could potentially gain share 
from both of these classes by combining weight reductions and good tolerability. 

Aside from demonstrating the efficacy of oral GLP-1 agonists, the trial data should also serve as a 
platform to showcase the potential of TransTech's therapies to prospective strategic partners. The 
presence of a big pharma partner will be crucial to the commercial potential of both TTP273 and 
TTP054 as TransTech must compete with established diabetes players including Eli Lilly, Novo 
Nordisk, and Sanofi in the competitive GLP-1 agonist space. 
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At ADA 2014, Eli Lilly and Boehringer Ingelheim released data from the Phase III ELEMENT 1 
and ELEMENT 2 trials testing their insulin glargine product, LY2963016, against the market-
leading insulin Lantus. The results of these trials demonstrated the equivalency of the two 
drugs in terms of safety, efficacy, and clinical profile, bolstering the regulatory submissions for 
LY2963016. Although it will provide patients with a more cost-effective basal insulin option, the 
launch and subsequent uptake of LY2963016 will be stalled by Sanofi’s litigation suit as well as 
physician loyalty to the Lantus brand. 

On 14 June 2014, Dr Thomas Blevins presented data from ELEMENT 1, which tested the use of 
LY2963016 or Lantus plus Humalog in type 1 diabetes patients. The trial’s primary endpoint, change 
from baseline HbA1c, demonstrated the equivalence of both drugs in terms of efficacy after one year 
of treatment. Furthermore, both drugs were found to be alike in terms of safety outcomes, with both 
treatment arms experiencing an adverse event frequency of 62% (ADA abstract 69-OR). 

ELEMENT 2 was the corresponding Phase III trial in type 2 patients, which tested the action of both 
drugs in combination with two or more oral diabetes medications. Dr Julio Rosenstock’s presentation 
on ELEMENT 2 showed similar results to ELEMENT 1, with both drugs providing statistically 
equivalent results in terms of efficacy in both the total population and insulin-naïve patients. No 
differences were found in terms of safety, with the Lantus and LY2963016 trial arms experiencing 
adverse events at rates of 48% and 52%, respectively (ADA abstract 64-OR). 

Further studies also confirmed the similarity of both drugs in terms of immunogenicity as well as their 
pharmacokinetic and pharmacodynamic profiles (ADA abstracts 70-OR, 889-P, 890-P, and 891-P). 
These results support the approval of LY2963016 as a biosimilar or “biobetter;” however, Sanofi’s 
patent litigation suit against Eli Lilly will likely delay launch of the drug in the US until 2016. 

Eli Lilly and Boehringer Ingelheim will be the primary beneficiaries of Lantus’s patent expiry, as the 
cheaper price of their insulin glargine product will offer patients a more cost-effective option. However, 
the value of their copycat drug will hinge on physicians’ willingness to switch from Lantus and choose 
LY2963016 over Sanofi’s follow-up drug, Toujeo (insulin glargine U300). 

To mitigate the impact of upcoming branded and biosimilar competition, Sanofi has developed 
a new formulation of Lantus with a flatter and longer duration of action, with the brand name 
Toujeo. Updated data from the Phase III EDITION program were presented at ADA 2014, 
confirming Toujeo's benefits in both type 1 and type 2 patients. The results showed that Toujeo 
significantly reduced the occurrence of nocturnal hypoglycemia in comparison to Lantus, 
while offering patients similar reductions in HbA1c levels. With regulatory approval 
applications already submitted, these positive results will soon help Sanofi to transition 
patients currently using Lantus to Toujeo, preventing market share loss in the US expected 
from the approvals of LY2963016 and Tresiba. 
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The results of the Phase III EDITION program, consisting of six trials in type 1 and type 2 patients, 
were presented at ADA 2014. As previously seen, reductions in HbA1c levels with Toujeo and Lantus 
were found to be similar. Most importantly, Toujeo was found to reduce incidence of nocturnal 
hypoglycemia across all EDITION trials. This effect was more prominent in the first eight weeks of 
treatment, in which insulin titration can lead to more hypoglycemic events. The reduction in 
hypoglycemic events was more apparent in the Phase III trials testing Toujeo in the Japanese 
population. 

The table below details the rates of hypoglycemic events occurring in the Toujeo and Lantus arms of 
the Phase III EDITION studies. 

Overview of hypoglycemia rates in the Phase III EDITION trials 
  Trial Nocturnal hypoglycemia Anytime hypoglycemia Presenter/ADA abstract  

Toujeo Lantus Toujeo Lantus 
Type 2 
diabetes 

EDITION 1, 2, and 
3 

2.10% 3.06% 15.22% 17.73% Dr R Ritzel/90-LB 

EDITION JP 2 2.18% 4.98% 10.48% 16.52% Dr Y Terauchi/94-LB 
Type 1 
diabetes 

EDITION 4 8.00% 8.95% 78.42% 72.53% Dr P Home/80-LB 
EDITION JP 1 7.46% 11.24% 75.31% 94.76% Dr M Matsuhisa/88-LB 

Note: all results reflect the rate per participant-year of confirmed (≤3.9mmol/L) or severe hypoglycemia events 
after six months of treatment. 

Source: ADA, 2014 

 

Dr Matthew Riddle and Dr Hannele Yki-Järvinen presented results from the six-month extensions of 
the EDITION 1 and 2 trials, reaffirming the benefits of long-term use of Toujeo. Patients who remained 
on Toujeo in both studies continued to experience similar glycemic control and lower incidence of 
nocturnal hypoglycemia in comparison to those on Lantus. Patients receiving Toujeo in the EDITION 2 
study also saw significantly less weight gain than the patients receiving Lantus (0.04kg vs 1.14kg) 
(ADA abstracts 81-LB and 93-LB). 

Datamonitor Healthcare expects Toujeo to launch in Q2 2015, well before the US launches of 
LY2963016 and Tresiba. Sanofi’s patent litigation suit over LY2963016 and Tresiba’s cardiovascular 
outcomes trials will likely delay the launches of the latter two drugs until 2016 and 2017, respectively. 
This will give Sanofi sufficient time to shift patients from Lantus to Toujeo in the hope that physician 
and patient familiarity with the drug will prevent loss of market share once competition arises in the 
US. 

Eli Lilly is continuing development of its long-acting insulin, peglispro (LY2605541), despite the 
concerns that have arisen about its side-effect profile. Previously released results showed 
peglispro offered benefits in efficacy, but also demonstrated side effects not typically seen 
with basal insulins currently on the market. Data on peglispro’s mechanism of action were 
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presented at ADA 2014 to clarify some of these differences; however, more comprehensive 
information will likely be needed to support the drug’s future commercialization. 

Topline results of the IMAGINE Phase III trials showed peglispro offered larger reductions in HbA1c 
levels and lower rates of nocturnal hypoglycemia in comparison to Lantus. However, these positive 
results did not come without several concerning adverse effects, with patients in the peglispro trial 
arms experiencing a statistically significant increase in triglycerides and large elevations in ALT levels 
(ClinicalTrials.gov identifiers: NCT01468987, NCT01582451, and NCT01435616). 

To help dispel some of these safety concerns, Dr Sunder Mudaliar presented a poster detailing the 
results of a study comparing the glucose disposal rate and endogenous glucose production rate of 
peglispro versus Lantus. The results of the study showed peglispro has hepato-preferential action with 
decreased peripheral action, revealing the drug possesses a distinct mechanism of action from Lantus 
(ADA abstract 886-P).  

Although this unique mechanism of action may help explain the differences in side effects seen with 
the two drugs, Eli Lilly will need to provide further information on the causes and consequences of the 
side effects to gain regulatory approval. 

The addition of GLP-1 agonists to basal insulins theoretically offers not only larger reductions 
in HbA1c levels, but also supports weight loss in type 2 diabetes patients who are commonly 
plagued with weight issues. Sanofi and Novo Nordisk both hope to take advantage of 
synergies within their own product portfolios by producing fixed-dose combinations of their 
respective GLP-1 agonists and basal insulins. Data presented at ADA 2014 on both Xultophy 
and LixiLan were positive; however, Xultophy demonstrated a significant advantage in 
hypoglycemia reduction as well as greater improvements in HbA1c levels. 

Results of the extended Phase III DUAL 1 trial were presented at ADA 2014 by Dr Stephen Gough. 
The trial compared Novo Nordisk’s combination product, Xultophy, versus its individual components, 
Tresiba and Victoza (ADA abstract 65-OR). 

Phase IIb trial data were also presented by Dr Julio Rosenstock for Sanofi’s candidate, LixiLan. The 
fixed-dose combination was tested against its basal insulin component, Lantus (ADA abstract 332-
OR). 

The table below details the results of both studies. 
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Overview of trial results for Xultophy and LixiLan 
Endpoint Phase III DUAL 1 results 

at week 52 
Phase IIb results at 
week 24 

Xultophy Tresiba LixiLan Lantus 

Change from baseline HbA1c  -1.80% -1.40% -1.82% -1.64% 

Percentage of patients reaching HbA1c <7% 78.0% 63.0% 84.4% 78.3% 

Incidence of nausea 10.3% - 7.5% - 

Change in weight from baseline -0.4kg +2.3kg -0.97kg +0.48kg 

Source: ADA, 2014 

 

Both trials met their primary endpoints, but the data presented for Xultophy were markedly more 
impressive than the results for LixiLan. Although both combinations produced HbA1c reductions of 
about 1.8%, the improvement over their respective basal insulins was much greater for Xultophy. 
Furthermore, patients receiving Xultophy had a 37% lower rate of hypoglycemia in comparison to 
patients receiving Tresiba, whereas both arms of the LixiLan trial experienced a similar number of 
hypoglycemic events compared to patients receiving Tresiba. In previous trials, the addition of 
Lyxumia to basal insulin actually resulted in an increase in hypoglycemia. However, in this Phase IIb 
trial, the dose of basal insulin allowed in the LixiLan arm was limited, likely reducing the frequency of 
hypoglycemia in the comparator arm. 

Phase III results for LixiLan will provide a better source for comparison; however, based on current 
data, it seems as though Xultophy will hold a clinical advantage, both in terms of efficacy and 
hypoglycemia rates. However, physician and patient loyalty to class-leading brands Lantus and 
Victoza will also play a role in uptake of each combination. Xultophy is farther along in terms of 
development, and will likely reach the market in the EU before LixiLan. In the US market, the launches 
of both combinations will await the approval of their individual components. However, approval for 
Lyxumia is expected well before the approval of Tresiba, giving Sanofi the edge in the US. 

MannKind presented the results of the two Phase III studies that were required for the 
resubmission of Afrezza for FDA approval. Although the data showed both studies met their 
primary endpoints, questions of the drug’s benefits in comparison to its risks continue to  
linger. An FDA advisory panel voted for the approval of Afrezza for both type 1 and type 2 
diabetes; however, final approval lies in the hands of the FDA, which plans to release its 
decision by 15 July. Even if Afrezza is approved, uptake is uncertain as the drug failed to 
substantially improve upon currently marketed therapies that have established a good 
reputation with patients. 

Dr Bruce Bode presented the results from a Phase III study testing Afrezza against NovoLog (insulin 
aspart; Novo Nordisk) when combined with basal insulin in type 1 diabetes patients. Afrezza was 
shown to be statistically non-inferior to NovoLog in terms of change from baseline HbA1c level (-
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0.21% vs -0.40%), but fewer people in the Afrezza trial arm met their HbA1c goals of 7.0% and 6.5% 
in comparison to the NovoLog arm. However, Afrezza did offer improvements in terms of 
hypoglycemia, and both inhalation devices used in the study were proven to be similar according to 
pulmonary function tests (ADA abstract 127-OR). 

The second study, presented by Dr Julio Rosenstock, tested Afrezza against an inhaled placebo in 
insulin-naïve type 2 diabetes patients. Once again, the trial met its primary endpoint, with Afrezza 
showing small but statistically significant improvements in HbA1c levels over placebo (-0.82% vs -
0.42%). However, the rate of hypoglycemia in the Afrezza trial arm was much higher than expected at 
67% (ADA abstract 128-OR). This raises questions as to whether the modest improvements in HbA1c 
levels are worth the higher rate of hypoglycemia in this setting. 

The two studies presented were requested by the FDA to show that the new inhaler introduced by 
MannKind was similar to the one used in previous trials. Although this goal seemed to be achieved, 
the results of these trials did add new concerns in terms of efficacy. Should it choose to reconsider 
efficacy at this point, the FDA will have to reform its opinion on Afrezza to include these new, less 
impressive data. This would lower the drug's benefit to risk ratio, and place its chances of approval in 
jeopardy. 

If the drug is approved, its potential for commercial success remains unclear as in comparison to 
currently marketed fast-acting insulins, Afrezza is considered less efficacious. MannKind may have 
trouble achieving buy-in with patients who will be hesitant to switch from current therapies that have 
proven to work well for them. The obvious advantage that Afrezza provides is in the form of its unique 
administration route, for which the long-term effects on lung health will not be fully discerned until post-
approval studies are carried out.  
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