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Box  |  Potential drug-drug interactions with insulin.4 
May increase risk of hypoglycemia 

x� Pentamidine 

May diminish signs and symptoms of hypoglycemia 

x� Reserpine 

x� Other antidiabetic agents 
x� ACE inhibitors 
x� Angiotensin II receptor blocking agents 
x� Disopyramide 
x� Fibrates 
x� Fluoxetine 
x� Monoamine oxidase inhibitors 
x� Pentoxifylline 
x� Pramlintide 
x� Salicylates 
x� Somatostatin analogs (e.g., octreotide) 
x� Sulfonamide antibiotics 

May increase or decrease glucose lowering effect 
x� Alcohol 
x� Beta blockers 
x� Clonidine 
x� Lithium salts 

May decrease glucose lowering effect 
x� Atypical antipsychotics (e.g., olanzapine, clozapine) 
x� Corticosteroids 
x� Danazol 
x� Diuretics 
x� Estrogens 
x� Glucagon 
x� Isoniazid 
x� Niacin 
x� Oral contraceptives 
x� Phenothiazines 
x� Progestogens 
x� Protease inhibitors 

x� Beta blockers 
x� Clonidine 
x� Guanethidine 
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Table 1  |  Summary of pivotal phase 3 clinical trials of Technosphere® inhaled insulin.6-9 
Study Characteristic Trial 1716,7 Trial 1758,9 

Design Phase 3, multicenter, open-label,  
randomized, non-inferiority  

Phase 3, multicenter, double-blind,  
randomized, placebo-controlled  

Duration 24 weeks 24 weeks 
Patient population Type 1 diabetes Type 2 diabetes insulin naïve 
Comparator Insulin aspart with basal insulin Technosphere® vehicle placebo 

Treatment Groups 
TII + basal insulin 

(n=173) 
RAA + basal insulin 

(n=171) 
TII 

(n=177) 
Inhaled placebo 

(n=176) 
HbA1c (%)         

Baseline 7.94% 7.92% 8.25% 8.27% 
Change (wk 0 to 24) -0.21% -0.40% -0.82% -0.42% 

Fasting plasma glucose (mg/dL) 
Baseline 154 151 N/A N/A 
Change (wk 0 to 24) -25 -10 11 mg/dL 4 mg/dL 

Weight (kg)         
Baseline 75.50 73.54 N/A N/A 
Change (wk 0 to 24) -0.39 +0.93 +0.49 -1.13 kg 

Hypoglycemia incidence (%) 
Total hypoglycemia 96.0 99.4 N/A N/A 
Severe hypoglycemia 18.4 29.2 N/A N/A 

Hypoglycemia event rate         
Total (per patient-month) 9.80 13.97 1.16 0.50 
Severea (per 100 patient-
months) 8.05 14.45 2.37 0.60 

+ signs indicate an increase in the variable; - signs indicate a decrease in the variable. 
aSevere hypoglycemia requiring assistance. 
RAA = rapid acting analog insulin; TII = Technosphere® inhaled insulin     

Glucose <36 mg/dL (per 
100 patient-months) 11.64 25.57 N/A N/A 
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Table 2  |  Adverse events in clinical trials of inhaled insulin.5 

Adverse Event 
Inhaled Insulin 

(N=3017) 
Non-placebo comparators 

(N=2198) 
Acute Bronchospasm <1% N/A 
Decline in pulmonary function 2.8% 1% 
Lung cancer 2 cases reported in 2,750 patient years of exposure N/A 
Diabetic ketoacidosis 0.46% N/A 
Hypersensitivity reaction N/A N/A 
Cough 25.6%-29.4% 4.9%-5.4% 
Throat pain or irritation 4.4%-5.5% 0.9%-1.9% 
Urinary tract infection 2.3% 1.9% 
Headache 3.1%-4.7% 1.8%-2.8% 
Diarrhea 2.7% 2.2% 
Productive cough 2.2% 0.9% 
Fatigue 2% 0.6% 
Nausea 2% 1% 
Bronchitis 2.5% 2% 
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Table 3  |  Switching from SC mealtime insulin to TII.4  
SC mealtime insulin dose TII dose 
Up to 4 units 4 units 
5-8 units 8 units 
9-12 units 12 units 
13-16 units 16 units 
17-20 units 20 units 
21-24 units 24 units 
SC = subcutaneous; TII = Technosphere® inhaled insulin. 
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Table 1  |  Pharmacokinetics of naltrexone/bupropion.7 
Parameter Naltrexone Bupropion 
Tmax 2 hours 3 hours 
Elimination Half-life 5 hours 21 hours 
Metabolism Hepatic via dihydrodiol dehydrogenase Hepatic via CYP2B6 
Volume of Distribution 5,697 L 880 L 
Elimination 79% in urine 87% in urine; 10% in feces 
Protein Binding 21% 84% 
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Table 2  |  Summary of clinical trials of naltrexone/bupropion.9-12 
Study Treatment Primary Endpoint Results 
Greenway 
(2010)9 

x� 32 mg naltrexone/ 
360 mg bupropion 
(n=583) 

x� 16 mg naltrexone/ 
360 mg bupropion 
(n=578) 

x� Placebo (n=581) 

x� % change in body weight at 
56 weeks 

x� Proportion of participants 
with � 5% decrease in body 
weight at week 56 

% change in BW: 
x� 32 mg naltrexone: -6.1%a 
x� 16 mg naltrexone: -5.0%a 
x� Placebo:-1.3% 
 

Proportion �5% BW decrease: 
x� 32 mg naltrexone: 48%a 
x� 16 mg naltrexone: 39%a 
x� Placebo: 16% 

Apovian 
(2013)10 

x� 32 mg naltrexone/ 
360 mg bupropion 
(n=1001) 

x� Placebo (n=495) 

x� % change in BW at 28 weeks 
x� Proportion of participants 

with �5% decrease in BW at 
week 28 

% change in BW: 
x� 32 mg naltrexone/360 mg bupropion: -6.5%b 
x� Placebo: -1.9% 
 

Proportion �5% BW decrease: 
x� 32 mg naltrexone/360 mg bupropion: 55.6%b 
x� Placebo: 17.5% 

Wadden 
(2011)11 

x� 32 mg naltrexone/ 
360 mg bupropion + 
BMOD (n=591) 

x� Placebo + BMOD 
(n=202) 

x� % change in BW at 56 weeks 
x� Proportion of participants 

with �5% decrease in BW at 
week 56 

% change in BW: 
x� 32 mg naltrexone/360 mg bupropion: -9.3%b 
x� Placebo: -5.1% 
 

Proportion �5% BW decrease: 
x� 32 mg naltrexone/360 mg bupropion: 66.4%b 
x� Placebo: 42.5% 

Hollander 
(2013)12 

x� 32 mg naltrexone/ 
360 mg bupropion 
(n=335) 

x� Placebo (n=170) 

x� % change in BW at 56 weeks 
x� Proportion of participants 

with �5% decrease in BW at 
week 56 

% change in BW: 
x� 32 mg naltrexone/360 mg bupropion: -5.0%b 
x� Placebo: -1.8% 
 

Proportion �5% BW decrease: 
x� 32 mg naltrexone/360 mg bupropion: 44.5%b 
x� Placebo: 18.9% 

BMOD = intensive behavior modification. 
ap<0.0001 vs. placebo. 
bp<0.001 vs. placebo. 
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Table 3  |  Percent of patients experiencing adverse 
effects in trials of naltrexone/bupropion.10 

Adverse Event Placebo Naltrexone/
bupropion 

Any adverse effect 75.2% 85.9% 
Nausea 6.9% 29.2%a 
Constipation 7.1% 19.1%a 
Headache 8.7% 17.5%a 
Vomiting 2.0% 8.5%a 
Any psychiatric event 15.2% 20.7%a 
Depression 1.6% 1.3% 
Anxiety 4.3% 4.8% 
ap<0.05 comparing naltrexone/bupropion to placebo. 

Box  |  Contraindications to use of naltrexone/
bupropion. 
x� Uncontrolled hypertension 
x� History of seizures 
x� Bulimia or anorexia nervosa 
x� Chronic opioid use 
x� Abrupt discontinuation of alcohol, benzodiazepines, 

barbiturates, or antiepiliptics 
x� Monoamine oxidase inhibitor use 
x� Known allergy to naltrexone or bupropion 
x� Pregnancy 

Table 4  |  Titration schedule for naltrexone/
bupropion. 
Treatment Week Dose 

1 1 tablet in the morning 

2 1 tablet twice daily 

3 2 tablets in the morning and 1 tablet 
in the evening 

4+ 2 tablets twice daily 
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Table 5  |  Cost of 30-day supply of available prescription-only weight loss medications.13 
Medication Cash Price Discount card 
Phentermine $29.00 – $50.00 None 

Lorcaserin (Belviq®) $239.00 – $263.00 Free 15 day trial; pay as little as $50 with insurance or save 
$75 per month 

Phentermine/Topiramate (Qsymia®) $239.00 – $268.00 Free 14 day trial; $75 off per month 
Orlistat (Xenical®) $179.00 – $192.00 None 
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