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Inhaled insulin is an expensive 

waste of breath 

Ian Gallen 



Debating points 

• Will people who delay or refuse insulin, 

start insulin because it can be inhaled?  

• Do people already on insulin want to swap 

to inhaled insulin? 

• Does it improve quality of life? 

• Who can’t have it 

• Safety concerns 

 



Inhaled insulin devices 
Lilly Alkermes MannKind 

Novo-Nordisk Aerx 

Exubera 

Exubera costs 

1 mg/blister, 90-blister pack = 

£25.19; 3 mg/blister, 90-blister 

pack = £62.28. Inhaler device = 

£52.68;  

replacement chamber = £10.11;  

insulin-releasing units 6-pack = 

£9.10  

Cost range £800-2300 pa 
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Why inhaled insulin? 

• Hypothesis 1 

– Fear of injection delays new or intensified 

insulin therapy 

– Inhaled insulin will improve glycaemic control 

with all the benefits that would come with this 

• Hypothesis 2 

– People would prefer not to have to inject 

insulin  

– Quality of life is improved on inhaled insulin  

 



• Do people reject insulin therapy because 

of injection? 



Resistance to Insulin Therapy Among Patients and Providers: Results of the cross-national  

Diabetes Attitudes, Wishes, and Needs (DAWN) study  Peyrot et al. Diabetes Care. 2005. 28, 2673 



Resistance to Insulin Therapy Among Patients and Providers: Results of the cross-national  

Diabetes Attitudes, Wishes, and Needs (DAWN) study  Peyrot et al. Diabetes Care. 2005. 28, 2673 



Polonsky WH, Diabetes Care 2005. 28, 10; 2543  

Why do people refuse insulin treatment? 



Freemantle N et al. Diabetes Care 2005;28:427-428. 

Does inhaled insulin potentially increase 

insulin treatment? 
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What about Type 1? 

The Wycombe Experience 

• Approximately 150 people expressed interest in 
inhaled insulin at AR Clinic 

• 3 Education sessions 

• 8 people initially wanted to go forward. No 
injection phobic person wanted to swap 

• Only 2 followed through, both injection 
site/allergy problems 

• 1 stopped due to device difficulty/poor 
technique, 1 other stopped because of poor 
control and too high dose. 



• Do people reject insulin therapy because 

of injection? 

• No, most rejection is based around other 

attitudes to diabetes and it’s treatment, 

and inhaled insulin makes little difference 

 



Can you control diabetes on 

inhaled insulin alone? 

• Given the scenario that a patient would not 

have insulin injection, can you manage 

without basal insulin? 

• Is there data to compare TID inhaled 

insulin with OD basal insulin? 



Monnier,  et al  Diabetes Care. 2007.30,263, 



Monnier,  et al  Diabetes Care. 2007.30,263,  



Barnett AH, Diabetes Care 2006. Vol. 29, 8; 1818  



Can you control diabetes on 

inhaled insulin alone? 

• Given the scenario that a patient would not 

have insulin injection, can you manage 

without basal insulin?  

• Yes, but only if the HbA1c is low!, and is 

no better than Gliblenclamide 

• Is there data to compare TID inhaled 

insulin with OD basal insulin?  

• No Data 



• Does inhaled insulin improve quality of 

life? 

• If so, how does this compare with other 

interventions? 



Gerber RA et al. Diabetes Care 2001;24:1556-1559. 

p<0.01 

p<0.01 

Satisfaction levels 

Overall satisfaction 

M
e
a
n

 %
 i

m
p

ro
v
e

m
e
n

t 

Social comfort Convenience/ease of use 

55 

60 

35 

30 

25 

20 

15 

10 

5 

0 

50 

40 

45 

p<0.01 

n=33 n=33 

Inhaled insulin regimen 

Subcutaneous insulin regimen 

n=33 n=33 n=34 n=34 



Cappelleri JC et al. Clinical Therapeutics 2002;24(2):552-564. 
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Satisfaction data T2DM 

Overall satisfaction 

Rosenstock J et al. Diabetes Care 2004;27:1318-1324. 
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Risa P. et al Current Medical Research and Opinion 2007 23 2 435 







Do people want it? 

• Patient preference data is weak 
– Comparison with older insulin/regimes 

– No comparison with pump treatment 

– There are ther cheaper/safer interventions which improve QoL 

• Poor evidence of increase insulin treatment in insulin 
rejecters 
– Little of insulin refusal centred on injection itself 

– No evidence that these people would use inhaled insulin 
effectively 

– People would still need basal insulin 

– Many new treatments now available which can delay insulin 
therapy -(GLP1 agonists/DPPIV blockers) 

 



Safety issues 

• Why “Waste of breath”? 



Change in lung function in  Type 1 diabetes 

Source: http://www.fda.gov/ohrms/dockets/ac/05/slides/2005-4169S1_00_Slide-Index.htm. 

INH = inhaled insulin regimen  SC = subcutaneous insulin regimen 
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Change in lung function in Type 2 diabetes 

Non-standardised Laboratories 

Exubera summary of product characteristics 

Source: http://www.fda.gov/ohrms/dockets/ac/05/slides/2005-4169S1_00_Slide-Index.htm. 

0.1 

0.0 

-0.2 

-0.4 

C
h

a
n

g
e
 F

ro
m

 B
a
s
e
li
n

e
  

F
E

V
1
 (

L
) 

(m
e
a
n

 ±
 S

D
) 

 

36 52 65 78 91 104 

Treatment Phase Week 

0.2 

-0.1 

-0.3 

24 

Exubera (n=158) 

OADs (n=145) 

-0.5 

Washout 

Baseline +6 +12 

EXUBERA 6-24 months: - 0.075 L/y 

Oral agents 6-24 months: - 0.075 L/y 

EXUBERA-OAs (95% CI):  0.000 L/y (-0.032 to 0.033) 



DLCO – 2yr controlled data in Type 2 DM  

Non-standardised Laboratories 

Dreyer M et al. Diabetologia. 2004;47(suppl 1):A44. 
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Who does Pfizer think can use 

Exubera? 

• Exubera is indicated for: 
– The treatment of adult 

patients with type 2 diabetes 

mellitus not adequately 

controlled with oral anti-

diabetic agents and requiring 

insulin therapy 

– The treatment of adult 

patients with type 1 diabetes 

mellitus, in addition to long or 

intermediate acting 

subcutaneous insulin, for 

whom the potential benefits of 

adding inhaled insulin 

outweigh the potential 

safety concerns 

• Exubera is 

contraindicated in: 
– Active smokers 

– Those who have stopped 

smoking less than 

6 months ago 

– Moderate to severe 

underlying lung disease 

• Exubera is not 

recommended for:  
– Patients with lung disease 

– Patients under 18 years of 

age 

– In pregnancy 

Summary of Product Characteristics for Exubera. 



Inhaled insulin in smokers and asthmatics 



Timothy M E Davis, Wendy A Davis. Diabetes Care. 2007. Vol. 30, Iss. 2; p. 360  

Active sportsmen 



Who does NICE think can use 

Exubera 

• Inhaled insulin is not recommended for the 

routine treatment of people with type 1 or 

type 2 diabetes mellitus except    

• An injection phobia diagnosed  

 

• Severe persistent problems with injection 

sites (for example, as a consequence of 

lipohypertrophy).  

 



Stock Market report April 2007 

• NEW YORK  U.S. shares of Danish insulin maker Novo 
Nordisk gained momentum as analyst confidence in Pfizer's 
inhalable insulin Exubera waned.  

 

• Analysts have been cutting their sales projections of Exubera given 
prescription data. Earlier in the year, Exubera sales forecasts 
halved for 2007 to $156 million, as sales figures started coming in 
low. 

 

• Recently, Merrill Lynch analyst David Risinger said the top reasons 
for Exubera's slow acceptance are concerns about the long-term 
safety of inhaled insulin on the lungs; a lack of reimbursement 
options because the treatment is seen as a convenience; and the 
complexity and size of the spray-can sized device. 

 

• In comparison, about 13 times as many new prescriptions of 
Januvia diabetes medication in tablets form are being written on a 
weekly basis. 

Jean-Francois Dehecq 

CEO Sanofi-Aventis 



Inhaled insulin 

• Expensive 

• Concept largely based on a flawed hypothesis 

• Does not delivered the improvement in QoL 

hoped for 

• Suitable at best for only a small proportion of 

patients 

• Current device far from ideal 

• Probably damages the lungs 

• waste of breath 



ABCD NICE Exubera audit 

• Audit form 

file:///E:/ABCD-NICE_Exubera_Audit(2).xls

