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10.5 Serious Adverse Event Narratives

These narratives relate to Section 7.1.2 of the main body of the review. Patients are identified by
their study number, then their center number, then their patient ID number.

Serious Accidents and Injuries

A2171002-0002-7337: 69 yo man with Type 2 DM, treated with inhaled insulin and metformin.
On day 673 of inhaled insulin treatment, fell while using a mall escalator and experienced head
trauma with loss of consciousness lasting a few seconds. Hospitalized on neurosurgery ward for
two weeks, then transferred to rehabilitation. Applicant states no history of hypoglycemia prior
to the fall. No blood glucose values in narrative. Inhaled insulin permanently discontinued on
day of fall.

A2171022-1006-0302: 37 yo man with Type 1 DM, treated with inhaled insulin and
subcutaneous isophane insulin. On Day 31 of inhaled insulin, patient had a motorcycle accident;
did not have recorded hypoglycemia prior to the accident. In the emergency room, had
psychomotor agitation and was given 40 mL of 50% glucose. BG prior to administration of
glucose not in narrative, but narrative states that patient recovered from hypoglycemia that
evening. Had left clavicular rhegma which required shoulder immobilization; was discharged
later that night. On day 192 of inhaled insulin, patient had a hypoglycemic episode with a blood
glucose of 27 mg/dL at 1846. At 2030, was taken to the ER, where he had a BG of 34 mg/dL.
Received 500 cc 10% dextrose in ER; within 30 minutes, BG was 142. Discharged to home that
evening.

103E-5005-0063: 58 yo woman with Type 2 diabetes, treated with inhaled insulin and zinc
suspension insulin. On day 180 of inhaled insulin treatment, patient had a "moderate" episode of
syncope while driving, and had an MVA. Specific injuries not mentioned. Blood sugar status
not mentioned. While in the ER after the MV A, pneumonia noted. Treated with clindamycin.
Hospitalized for 17 days.

Serious Cardiac Adverse Events

A2171001-0093-1209: 64 yo man with Type 2 DM, treated with inhaled insulin. Episodes of
angina on inhaled insulin days 56 and 94. On day 109, dyspnea, burning chest pain, vertigo.
Left anterior descending coronary artery (LAD) stenosis noted; successful percutaneous
transluminal coronary angioplasty (PTCA) study day 116. Atend of trial, also had decline in
FEV1 (3.76-3.09 L) and DLco (30.9-22.7 mL/min/mmHg).

A2171005-5139-0076: 71 yo nondiabetic man with chronic bronchitis enrolled in PK study with
salbutamol coadministration. Received a single dose of inhaled insulin on Study Days 1 and 6,
both followed by salbutamol. On Study Day 19, received a single injection of 9 u regular insulin
SQ, preceded by salbutamol. On Study Day 21, experienced diaphoresis and chest pressure;
cardiac enzymes negative. On Study Day 23, had myocardial infarction with CABG that same
day; experienced postoperative hypotension. Discharged on Study Day 31.
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A2171005-5139-0085: 67 yo nondiabetic man with chronic bronchitis enrolled in PK study with
salbutamol coadministration. Received a single dose of inhaled insulin on Study Days 1 and 13,
and a single dose of SQ insulin on Study Day 9. On Study Day 13, after inhaled insulin
administration, became diaphoretic after a large meal. Went to ER and was diagnosed with an
MI with elevated enzymes. Catheterization revealed diffuse minimal irregularities, with a
circumflex coronary vessel thrombus. Treated with coumadin. Discharged on Study Day 20.

103E-5002-0010: 39 yo man with Type 2 DM treated with inhaled insulin and zinc suspension
insulin. Narrative states that on day 1110, coronary arteriosclerosis was reported, but precise
event not described. Patient had previously undergone pulmonary consultation for cough,
wheezing and decline in lung diffusior: capacity for carbon monoxide (DLco). On Study Da:
1110, experienced "ongoing mcderate coronary artery disorder". Was discontinued from stuc!;,
on Day 1172 due to coronary artery disorder.

111-5034-8035: 66 yo man with Type 2 DM, treated with inhaled insulin and NPH. On day
727, while recovering from a cystourethroscopy, pt experienced a severe myocardial infarction.
Four days later, he underwent CABG; discharged to home 5 days after CABG.

111-5049-8378: 67 yo man with Type 2 DM, treated with inhaled insulin. Inhaled insulin was
discontinued on day 637 in preparation for CABG, which was performed 5 days later. Narrative
states that "event of worsening coronary artery disease was considered resolved" 8 days post-
CABG.

111-5055-0581: 70 yo man with Type 2 DM, treated with inhaled insulin and metformin. On
day 717 of inhaled insulin treatment, patient was diagnosed with severe congestive heart failure
with severe global hypokinesia, EF of 33%, large apical thrombus, enlarged left atrium. Two
months later, ECG showed inferior MI. Narrative states that eight months after CHF diagnosed,
was considered resolved. Patient also had decline in FEV1, FVC, and TLC.

111-5060-0664: 56 yo man with Type 2 DM, treated with inhaled insulin, metformin and
glyburide. On day 132 of inhaled insulin treatment (84 in Study 109 and 48 in Study 111),
patient was admitted to hospital with chest pain and diagnosed by ECG with acute MI. Inhaled
insulin was discontinued temporarily. Underwent CABG and was discharged 6 days after MI.
Pt had another MI 44 days later and was permanently discontinued from study.

111-5060-0672: see Serious Neoplastic Events

111-5060-8110: 53 yo man with Type 2 DM, treated with inhaled insulin and UL. On day 562
of inhaled insulin administration, patient presented with new onset unstable angina and
borderline elevations in cardiac enzymes. Inhaled insulin was discontinued on admission. Three
days later, cardiac catheterization revealed severe proximal LAD occlusion with a possible
dissection of the LAD. Pt underwent CABG that day. He was discharged to home 5 days later.

111-5062-0642: 49 yo man with Type 2 DM, treated with inhaled insulin monotherapy. Patient
began study with abnormal PFTs (mild peripheral airways obstruction). On day 113 of inhaled

Page 287 of 303



Clinical Review

Karen Murry Mahoney, MD

NDA 21868 N 000

Exubera® (inhaled human insulin)

insulin administration, patient experienced dyspnea on exertion. On day 181 of inhaled insulin
administration, PFTs showed a significant decline in DLco from baseline. Inhaled insulin was
discontinued after 282 days of administration. Twenty-two days after discontinuation of inhaled
insulin, coronary angiography revealed occlusion of the high first diagonal branch, an 80% mid-
circumflex lesion, and a complex 90% stenosis of the right coronary artery. PTCA dilated the
right coronary and circumflex arteries; shortness of breath improved. PFTs done 24 days after
PTCA revealed improvements in FVC and FEV 1, but DLco is not mentioned.

111-5076-0700: 65 yo man with Type 2 DM, treated with inhaled insulin, glyburide and
metformin. On day 335 of inhaled insulin administration, patient awoke with left arm pain,
which did not respond to sublingual nitroglycerin. The next morning, he awoke with similar
pain and presented to the ER. He was ~dmitted with a diagnosis of myocardial infarction, witt
peak serum creatine phosphokinase (CPK) of 448 U/L. ECG showed inferior ischemic changes;
echocardiogram showed "minimal" left ventricular dysfunction, EF 50-59%, moderate aortic
stenosis (AoS). He was treated with heparin, integrilin and oxygen. Inhaled insulin was
discontinued and never restarted. Seven days after admission, he underwent 4-vessel CABG and
aortic valve replacement (AoVR).

Serious Gastrointestinal Adverse Events

A2171002-0142-8380: 70 yo man with Type 2 DM, treated with inhaled insulin and metformin.
On day 25 of inhaled insulin, developed severe acute biliary pancreatitis, which resolved on
Study Day 50. Investigator felt event due to biliary lithiasis. At time of event, alanine
aminotransferase (ALT), total bilirubin (bili), gamma-glutamyl transferase (GGT) and alkaline
phosphatase (alk phos) were within normal limits (wnl). Patient permanently discontinued on
Study Day 57 due to this event.

A2171022-1010-0537: 48 yo man with Type 1 DM, treated with inhaled insulin and
subcutaneous insulin glargine. On day 314 of inhaled insulin, admitted to hospital with nausea,
vomiting and hypoglycemia. Diagnosed with gastroenteritis. Inhaled insulin temporarily
discontinued while patient in hospital. Hospitalized for four days; discharged and readmitted one
day later for recurrent nausea, vomiting and hypoglycemia. Gastroenteritis resolved 4 days later.
Patient also had developed high titers of anti-insulin antibodies.

111-5064-6519: 16 yo girl with Type 1 DM, treated with inhaled insulin and UL. On day 308 of
inhaled insulin administration, the patient was admitted to the hospital with severe abdominal
pain, nausea and vomiting. She was diagnosed with pancreatitis and diabetic ketoacidosis.
Amylase was 309 U/L (nl range for lab not reported; std ref range 60-180 U/L, Harrison's 16"
Ed) and lipase was 839 U/L (std ref range 0-160 U/L, Harrison's 16" Ed). Serum glucose was
247 mg/dL, beta-hydroxybutyrate was 3.5 mmol/L (uln 3.0), and serum bicarbonate was 12
mmol/L. Inhaled insulin was permanently discontinued on admission by the primary

investigator due to "lack of efficacy". Abdominal ultrasound was normal; etiology of
pancreatitis not determined. Patient was discharged 7 days after admission.

Serious Metabolic Adverse Events
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A2171009-5088-3381: 8 yo girl with Type 1 DM, treated with inhaled insulin and subcutaneous
isophane insulin. On Day 78 of inhaled insulin administration, after lunch, went to school nurse
complaining that she didn't feel well; became unresponsive and fell to the floor. Fingerstick
glucose 28 mg/dL. Paramedics administered IV glucose en route to ER. Patient had had several
low blood sugars during the week prior to the event. Discontinued from study on Day 78.

A2171009-5096-3021:" 10 yo girl with Type 1 DM, treated with inhaled insulin and
subcutaneous isophane insulin. On Day 46 of inhaled insulin, patient awoke her mother at 0429;
patient appeared confused and lethargic. BG 50; given half can of cola. At 0443, BG 346, but
still confused and lethargic. At 0455, BG 72. Mother called doctor, who told mother to give !
mg glucagon. At 0552, patient still confused and lethargic. Mother drove child to ER; chil
vomited en route. Head CT negative; BG 128 mg/dL. Admitted to neurology ward; felt to
possibly have had seizures; recovered and was discharged the following day.

A2171022-1001-0009: 37 yo man with Type 1 DM, treated with inhaled insulin and
subcutaneous isophane insulin. On Day 197 of inhaled insulin, was found unconscious in the
early morning hours by his wife. She called paramedics, who administered IV glucose. BG by
paramedics was 1.1 mmol/L (20 mg/dL) at 0445. Regained consciousness and was stable within
one hour of receiving IV glucose. The previous evening at 1930, pt had had BG of 1.8 mmol/L
(33 mg/dL), which he had self-treated. BG at 0130 had been 12.7 mmol/L (231 mg/dL);
nighttime isophane dose 10 units. Discontinued inhaled insulin on Study Day 202.

A2171022-1015-0837; 37 yo man with Type 1 DM, treated with inhaled insulin and
subcutaneous insulin glargine. On day 82 of inhaled insulin administration, had a "moderate"
hypoglycemic event with a BG of 38 mg/dL, which resolved after eating breakfast. On day 84 of
inhaled insulin administration, at 0430, patient had hypoglycemia and loss of consciousness.
EMS measured BG at 35 mg/dL; transported to hospital. Narrative states that patient had
administered supper insulin based on his post-supper value, rather than on his pre-supper value.

A2171022-1025-1424: 32 yo man with Type 1 DM, treated with inhaled insulin and
subcutaneous insulin glargine. In the early morning of day 244 of inhaled insulin administration,
had a headache accompanied by confusion and a change in affect. Patient felt hypoglycemic and
ate 15-20 gms of carbohydrate at 0630 without checking BG; BG at 0730 after food was 99
mg/dL. Mental status changes persisted and patient was admitted to the hospital for
hypoglycemia and seizure; details of seizure activity not provided. Hypoglycemia and seizure
resolved that day. EEG on Study Day 245 showed excessive "low" wave discharges in the left
hemisphere, particularly in the temporal lobe, interpreted as ¢/w underlying focal cerebral
dysfunction. CT of head on Study Day 246 was "benign". MRI head normal (nl) on Study Day
248.

A2171022-1026-1489: 22 yo man with Type 1 DM, treated with inhaled insulin and
subcutaneous isophane insulin. On Study Day 482, while driving to work and before eating
breakfast, patient became hypoglycemic and had a motor vehicle accident "when he was unable
to stop his vehicle". He was disoriented after the accident and was transported to the hospital by
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A2171027-5148-1329: 43 yo man with Type 1 DM, treated with inhaled insulin and isophane
insulin. On day 4 of inhaled insulin, consumed a 20 oz beer at a hockey game at 2000. At 2105,
became dizzy, sweaty, confused and began to mumble; he then lost consciousness for 25
minutes. EMS called; on their arrival, BG 18 mg/dL. EMS treated pt with IV glucose; pt
recovered and was not hospitalized.

A2171029-1059-2607: 45 yo man with Type 2 DM, treated with inhaled insulin and insulin
glargine. On day 223 of inhaled insulin treatment, while patient was undergoing a gallium scan
as part of a pulmonary evaluation, patient began twitching and had a BG of 25 mg/dL, followed
by a seizure. Time of day of event not mentioned, but occurred after breakfast. He was treated
with glucose and hospitalized; discharged later that day with a reduction in inhaled insulin dose.

A2171029-1093-3854: 64 yo woman with Type 2 DM treated with inhaled insulin and isophane.
On day 14 of inhaled insulin, patient had no oral intake except some juice at 1200. At 2200, pt's
daughter found pt unconscious; daughter called EMS. BG by EMS 38 mg/dL; EMS gave IV
glucose and transported patient to hospital. Discharged early the next morning. On day 22 of
inhaled insulin, after a day of relatively good oral intake, pt became unconscious at night and
EMS was called. BG by EMS at 2122 was 35 mg/dL. EMS gave IV glucose; pt recovered and
was not taken to hospital. Inhaled insulin dose decreased.

TA2171029-1093-3857: 62 yo man with Type 2 DM treated with inhaled insulin and isophane.
On day 316 of inhaled insulin treatment, patient lost consciousness sometime after lunch, and
remained unconscious for approximately 7 hours. When patient lost consciousness, he fell and
injured his front teeth. Prelunch BG had been 78 mg/dL. After recovering consciousness,
patient ate carbohydrate; he did not go to hospital, but saw his primary care physician the next
day. On day 336 of inhaled insulin treatment, patient lost consciousness from 1400 and 1600. Pt
had not had lunch. EMS was called; BG at 1500 was 31 mg/dL. Treated with IV glucose; no
report of transfer to hospital.

'A2171030-1015-1393: 72 yo man with Type 2 DM treated with inhaled insulin and isophane.
On day 9 of inhaled insulin treatment, after eating at a restaurant, developed nausea and
vomiting. Did not take evening insulin for fear of becoming hypoglycemic. Admitted that night
with DKA. Reportedly treated with regular SQ insulin.sliding scale; DKA resolved 2 days later.

106-5025-6592: 36 yo man with Type 1 DM, treated with inhaled insulin and extended zinc
suspension insulin. On day 98 of inhaled insulin treatment, patient took extra inhaled insulin (3
mg extra at supper and 2 mg extra at bed). He also consumed two beers prior to bed. The next
morning, he was found unresponsive, convulsing and sweating. Patient's girlfriend administered
glucagon; ten minutes later BG was 386 mg/dL. In extension study 111, on day 508 of inhaled
insulin treatment, patient went out in the evening with friends and had alcohol. After returning
home, his serum glucose was 453 mg/dL at 2215, and he took 18 mg of inhaled insulin. At 0140
the next morning, he awoke and checked his blood sugar, which was 229 mg/dL. He gave
himself 24 U of insulin glargine and 6 mg of inhaled insulin and went back to sleep. At 0700, he
was found in bed convulsing; paramedics called. Serum glucose 20 mg/dL; D50 given.
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Transported to ER; released later that day. On day 558 of inhaled insulin administration, pt had
several drinks before bed. At 0540, patient awoke, sat in a chair, refused to return to bed, and
then had a seizure and bit his tongue. Paramedics called; BG 38 mg/dL. IV dextrose given;
patient did not regain consciousness and was transported to ER. In ER, he regained
consciousness and was discharged later that day.

106-5030-6883: 53 yo woman with Type 1 DM, treated with inhaled insulin and extended zinc
suspension insulin. On day 31 of inhaled insulin treatment, at 0900, patient was found
unconscious by her roommate. Blood glucose was 20 mg/dL; paramedics administered IV
dextrose at the scene. In the ER, patient's body temperature was 90 degrees Fahrenheit rectally.
She was treated with additional dextrose, and was released to home that day.

106-5060-6966: 36 yo man with Type 1 DM, treated with inhaled insulin and extended zinc
suspension insulin. On the morning of day 33 of treatment with inhaled insulin, after
experiencing morning hypoglycemia for several days, the patient was found unresponsive by his
wife. He was treated with glucagon and awoke within 15 minutes. Bedtime extended zinc
insulin was moved from bedtime to morning. On the morning of day 39 of inhaled insulin,
patient was found comatose with a blood sugar of 14 mg/dL.. His wife administered 1 mg of
glucagon. After three hours, patient's blood sugar "had stabilized". Patient permanently
discontinued study in response to this event.

107-5007-7988: 19 yo woman with Type 1 DM, treated with inhaled insulin and isophane
insulin. Had 12 reported severe hypoglycemic events. The first nine of these events were during
a 3-week winter break from college. In these events, the patient's mother had difficulty waking
the patient, and the patient responded to orange juice administered by the mother. In most cases,
no blood sugar was measured prior to orange juice administration. The investigator felt that it
was possible that patient had not been tightly controlling her blood sugars while away from
home, with resultant hypoglycemic episodes when she resumed her intensive regimen while back
at home. However, the three later events did have blood sugars measured at the time of the
event; these values were 45, 49 and 43 mg/dL. All events were in the morning.

107-5052-7181: 53 yo man with Type 1 DM, treated with inhaled insulin and isophane insulin.
On day 23 of inhaled insulin treatment, while driving home from work, patient became
hypoglycemic and had a motor vehicle accident at around midnight, running into a ditch. He had
not taken his evening isophane, but had taken his usual inhaled insulin dose at around 2000. The
patient called his son, who drove the patient home. At 0600 the next morning, blood glucose
was 67 mg/dL. The patient had also had three other episodes of hypoglycemia within the four
weeks prior to the accident.

107-5083-7499: 17 yo boy with Type 1 DM, treated with inhaled insulin and isophane insulin.
On day 8 of inhaled insulin administration, after playing basketball for 5 minutes, the patient
became dizzy and vomited. Blood glucose measured 39 mg/dL. Pt consumed 2 glasses of
orange juice, cake and milk. One hour later, BG 22 mg/dL. Patient's mother administered
glucagon, and paramedics administered IV glucose. Pt hospitalized for hypoglycemia, vomiting
and dehydration.
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107-5127-7221: 30 yo woman with Type 1 DM, treated with inhaled insulin and isophane
insulin. On the morning of day 19 of inhaled insulin treatment, patient had a grand mal seizure
witnessed by her parents. Was given glucagon at the scene and recovered from the seizure.
Blood sugar was not measured at the time of the event, but investigator felt seizure was due to
hypoglycemia, and seizure responded to glucagon. On day 486 of inhaled insulin administration,
at 2200, her roommate witnessed the patient become unconscious and then have a seizure. The
roommate called an ambulance; patient's BG while still unconscious was 29 mg/dL. She
regained consciousness after IV glucose, and she was not transported to the hospital. No change
was made in her insulin regimen. On day 522 of inhaled insulin administration, the patient
"passed out" and had a witressed seizure at home. She was transported to the ER, where she v
given IV glucose and discharged to home. No change was made in her inhaled insulin regimes.
On day 527 of inhaled insulin administration, patient "fell unconscious" and had a seizure, that
was witnessed by her roommate. The roommate called an ambulance; patient was treated with
IV glucose, but was not transported to the hospital. No change in insulin regimen in response to
event. On day 615 of inhaled insulin administration, patient was found at home by a friend;
patient was unconscious and having a seizure. Treatment not mentioned. On day 632 of inhaled
insulin administration, at 0400, patient had a blood sugar of <36 mg/dL and a seizure. An
ambulance was called and the pt was treated with IV glucose. At 0600, her BG was 171 mg/dL.
She was not admitted to the hospital and her insulin was not changed. On day 654, patient
discontinued study. Although the reason for discontinuation was listed as "other", and not as
"adverse event", the investigator's reason for discontinuation was "too many serious
hypoglycemias (sic) caused by the study drug".

109-5071-0483: 66 yo man with Type 2 DM, treated with inhaled insulin monotherapy. On day
12 of inhaled insulin administration, at around 1800, took 6 mg inhaled insulin, but delayed
eating. At appr 1900, wife noted patient to be perspiring profusely and unable to obey simple
commands. Patient was taken to ER, where BG was 2.1 mmol/L (38 mg/dL). He was given IV
dextrose and furosemide. He was released to home and inhaled insulin was resumed the next
day. :

111-5017-8450: 73 yo man with Type 2 DM, treated with inhaled insulin and isophane insulin.
On day 469 of inhaled insulin administration, after taking his granddaughter to the park in the
afternoon, he became disoriented and confused while driving home. He attempted to pull off to
the side of the road, thought he applied his brakes, and had a motor vehicle accident. Paramedics
measured a serum glucose of 52 mg/dlL. He was given IV D50 with immediate response. In the
ER, he was found to have a chest wall contusion, but no fractures. His inhaled insulin dose was
reduced and he was discharged from the ER that night. He had also had a severe hypoglycemic
event requiring emergency room treatment 3 days previously, and had a HbAlc of 5.9%.

111-5025-6592: see 106-5025-6592
111-5030-6883: 54 yo woman with Type 1 DM, treated with inhaled insulin and isophane

insulin. On day 92 of inhaled insulin administration in Study 111, patient was found in her car
on the side of the road at around 1800. She had sluggish speech and told paramedics that she
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was diabetic and had not eaten. She was given oral dextrose; BG after measured 20 mg/dL.
Taken to ER where she had altered level of consciousness. In the critical care unit, she was
given 50 cc of dextrose; BG 39 mg/dL. Was discharged later that day. On day 111 of inhaled
insulin in Study 111, had loss of consciousness and BG 29 mg/dL.. Paramedics gave oral
dextrose with reversal of symptoms. Four days later, was seen in the ER again with BG 20
mg/dL. Three days after that, was seen in ER again with BG 20 mg/dL and unresponsiveness;
responded to D50.

111-5052-7180: 34 yo man with Type 1 DM, treated with inhaled insulin and isophane insulin.
On day 103 of inhaled insulin administration in Study 111, patient began crying and speaking
incoherently. Blood sugar was 30 mg/dl.. Transported to hospital by paramedics; admitted.
EEG and CT nl. ECG borderline ventriculomegaly. Discharged 2 days later.

111-5061-7793: 44 yo woman with Type 1 DM, treated with inhaled insulin and isophane
insulin. On day 726 of inhaled insulin administration, patient did a large amount of house
cleaning and ate soup for lunch. At 1430, she took a nap, and was found unconscious at 1800.
An ambulance transported the patient to the hospital; blood sugar values at the time of the event
are not mentioned. Patient received D50 in the ER and was discharged the same day. The
narrative states that inhaled insulin treatment continued unchanged, but inhaled insulin was
discontinued 10 days later.

111-5061-7794: 31 yo woman with Type 1 DM, treated with inhaled insulin and isophane
insulin. In the early morning of day 303, patient had a severe hypoglycemic episode with
unconsciousness and incontinence. She had not taken inhaled insulin at bedtime, but she had
taken isophane insulin. She was transported to the ER, and received D50 in the ambulance.
Blood sugar prior to transport was 38 mg/dL. The narrative does not mention hospital
admission. On day 314 of inhaled insulin administration, patient awakened in the early morning,
and was disoriented and not fully conscious. At 0445, her husband administered juice and
licorice, but the patient remained disoriented. At 0449, the patient's blood sugar was 47 ng/dL.
The husband gave the patient a glucagon injection, and the patient recovered by 0513. Inhaled
insulin was not changed in response to these events.

111-5061-7797: 46 yo man with Type 1 DM, treated with inhaled insulin and isophane insulin.
On day 479 of inhaled insulin administration, patient experienced gastroenteritis with nausea.
He did not eat that day, and took his premeal inhaled insulin and hs inhaled and SQ isophane
insulins. The next morning, at 0300, patient awoke feeling nauseated and weak. He got up to
measure his blood sugar, fell down to the floor, and was unconscious for 5-10 seconds. His
glucose measured 38 mg/dL. He drank two glasses of orange juice and felt better. At 0900, his
blood sugar was 165 mg/dL. His inhaled insulin dose was not changed in response to the event.

111-5064-6103: 16 yo boy with Type 1 DM, treated with inhaled insulin and UL. On day 622

of inhaled insulin administration, patient developed nausea and vomiting shortly after midnight.
His bedtime blood sugar had been 305 mg/dL.. He was hospitalized with diabetic ketoacidosis,

with a blood sugar of 705 mg/dL, beta-hydroxybutyrate of 12.8 mMY/L, and large ketones in the
urine. He was treated with IV fluids, potassium and regular insulin. Inhaled insulin was
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discontinued. Two days later, he was discharged on lispro insulin and UL. He was discontinued
from study due to this event.

111-5064-6519: see Serious Gastroenterologic Adverse Events

111-5064-6524: 16 yo boy with Type 1 DM, treated with inhaled insulin and UL. On day 294
of inhaled insulin administration, patient began vomiting at suppertime, and did not take his
evening doses of either insulin. Admitted to the hospital with DKA on day 295 of inhaled
insulin administration. Patient had large ketones in the urine, serum blood glucose >600 mg/dL,
serum bicarbonate 8§ mM/L, blood pH 7.19. Treated with fluids, potassium and regular insulin
IV. Had renal insufficiency; creatinine value not reported. Withdrawn from study due to this
event. Narrative states patient had problems with noncompliance. Applicant's serious adversc
event listing also states that patient had another serious episode of DKA on day 66 of inhaled
insulin administration, but this event is not discussed in the narrative.

111-5066-7741: 41 yo woman with Type I DM, treated with inhaled insulin and isophane
insulin. On day 323 of inhaled insulin administration, at 0230, while in bed, she was found by
her husband to be incoherent, screaming, "cross-eyed" and clammy. The husband measured her
blood sugar at 22 mg/dL, then injected glucagon without response. The glucagon was later
found to have expired. An ambulance was called; the attendant administered oral glucose gel
and then a glass of milk. At 0450, the patient's BG was 116 mg/dL. Her inhaled insulin was not
changed.

111-5066-7745: 29 yo man with Type 1 diabetes, treated with inhaled insulin and extended zinc
suspension insulin. On day 190 of inhaled insulin administration, at 0400, the patient awoke
from sleep sweating, shaking and disoriented. Blood sugar was 35 mg/dL. Girlfriend gave
patient orange juice, but he did not respond, and he began to have a seizure with tonic-clonic
movements. An ambulance was called, and the attendants gave the patient IV dextrose; he was
coherent within 15 minutes and remained at home. Inhaled insulin was not changed.

111-5070-6896: 30 yo woman with Type 1 DM, treated with inhaled insulin and isophane
insulin. On the morning of day 137 of inhaled insulin administration, the patient's mother found
the pt unresponsive. The mother put jam on the patient's tongue, and the patient aroused
somewhat, but did not become coherent. The patient was transported to the ER by ambulance;
she received 50% dextrose in the ER. By 1135, the patient's BG was 255 mg/dL, and she was
discharged to home following lunch. Both her inhaled insulin and isophane insulin were reduced
in response to this event.

111-5070-6898: 42 yo woman with Type 1 DM, treated with inhaled insulin and extended zinc
suspension insulin. On day 304 of inhaled insulin administration, patient experienced a
hypoglycemic event from 0030-0800 hours. Her husband reported that she was convulsing,
combative and stuporous. Blood sugars were not measured during the event. Her husband did
not bring her to the hospital, but gave her a glass of juice and watched her through the night.
Patient's prebreakfast glucose that morning was 38 mg/dL. The patient went to work the next
day, but had a headache, was sweaty and felt tired. Both her inhaled insulin and isophane insulin
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doses were decreased in response to this event. The status of her marriage after the event was
not mentioned.

111-5081-6446: 18 yo woman with Type 1 DM, treated with inhaled insulin and extended zinc
suspension insulin. On day 230 of inhaled insulin administration, at 0100, the patient's blood
glucose was 74 mg/dL; she took her extended zinc insulin, but did not take her bedtime inhaled
insulin. She went to bed at 0200. At 1600, she had not awakened, and her roommates became
concerned and tried to wake her. She awoke but was incoherent. Her roommates tried to test her
blood sugar, but dropped and broke her meter. Paramedics transported the patient to the ER,
where she was treated the patient with 50% dextrose. After dextrose, blood sugar was 130
mg/dL. She was discharged to home from the ER.

111-5082-3341: 11 yo girl with Type 1 DM, treated with inhaled insulin and insulin glargine.
On day 831 of inhaled insulin administration, the patient did not eat supper. At 2144, her BG
was 375 mg/dL, and she received 40 units of insulin glargine. The next morning at 0028, her
blood sugar was 58 mg/dL; intervention not mentioned. At 0830, she was unarousable. Her
mother gave her glucagon and called paramedics. At 0847, after glucagon, BG was 117 mg/dL.
At 0900, she had a seizure and was transported to the hospital. She was treated with IV fluids,
observed overnight, and discharged the next day. Inhaled insulin was not changed; glargine dose
reduced.

111-5082-3346: 10 yo boy with Type 1 DM, treated with inhaled insulin and insulin glargine.
On day 657 of inhaled insulin administration, patient had gastroenteritis with diarrhea and
vomiting. His blood sugars fluctuated through the day; inhaled insulin was continued. Prior to
bedtime, he experienced a hypoglycemic episode and was taken by ambulance to the hospital,
where his BG was 27 mg/dL. He was admitted and treated with IV glucose. His inhaled insulin
and insulin glargine doses were reduced in response to this event. He was discharged to home
two days after admission.

111-5082-3347: 8 yo boy with Type 1 DM, treated with inhaled insulin and extended zinc
suspension insulin. On day 346 of inhaled insulin administration, the patient had a large late
breakfast at 0920, with his usual pre-breakfast dose of 6 mg inhaled insulin. At 1300 (no lunch
yet), the patient's mother observed the patient having a seizure. BG measured at 60 mg/dL.
Mother administered glucagon and took patient to hospital, where he was admitted. He was
treated with intravenous fluids and intravenous insulin. He was discharged the next day and his
inhaled insulin was resumed.

111-5082-3348: 9 yo boy with Type 1 DM, treated with inhaled insulin and insulin glargine. On
day 310 of inhaled insulin administration, after attending a football daycamp that ended at 1600,
he called his mother when he arrived home and told her that he did not feel well. His mother
arrived home at 1800 and found the patient standing in the shower, confused, flailing his arms,
and unable to stand on his left leg. BG was 39 mg/dL.. He was taken to the ER, where his BG
was 59 mg/dL. He was admitted to the hospital and treated with IV dextrose 5% (sic) and
normal saline. A head CT at 1920 revealed a left middle cranial fossa arachnoid cyst, but was
otherwise "negative". He was discharged to home the next day. On inhaled insulin day 445, the
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patient exercised strenuously for several hours, and had three meals and three snacks. At
bedtime, his blood sugar was 82 mg/dL; he ate an ice cream sundae and took 7 units of insulin
glargine. At 0100 the next morning, he was found "foaming at the mouth", limp, and
unresponsive. His pupils were dilated and he had severe sweating. BG was 46 mg/dL; mother
administered glucagon and glucose increased to 140 mg/dL. Paramedics administered orange
Jjuice and glucose gel and transported the patient to the ER. Upon arrival, his BG was 119
mg/dL, but dropped to 38 mg/dL at 0213. He was treated with intravenous glucose, and released
at 0500. Inhaled insulin was not changed, but glargine was reduced. Head CT in ER revealed
unchanged left middle cranial fossa arachnoid cyst. On day 578 of inhaled insulin treatment,
while at a sleepover at a friend's house, his friend's mother heard noises from the bedroom and
called 911. The principle investigator believed these noises to be seizure activity. Paramedice
gave the patient glucagon and transported him to the hospital. BG was 40 mg/dL.. He was
admitted and treated with IV fluids and dextrose. He was discharged one day after this event.

111-5087-7011: 17 yo boy with Type 1 DM, treated with inhaled insulin and isophane insulin.
On day 1156 of inhaled insulin administration, he awoke with BG 45 mg/dL. He drank juice,
then administered isophane and inhaled insulins, then ate breakfast. At school, he attended a
vigorous gym class. At 0900, he was confused and disoriented. He was given two juices and
transported to the ER. He was treated and released later that day. He did not recall the event.
Neither insulin was changed in response to this event.

111-5088-3384: 7 yo girl with type 1 DM, treated with inhaled insulin and isophane insulin. On
day 190 of inhaled insulin administration, BG at 2115 was 456 mg/dL. By study regimen, pt
should have received snack followed by 1 mg inhaled and 5 units isophane insulins, and study
site should have been called for BG >400 mg/dL.. Blood sugar should have been checked 2.5-3
hours postdose. However, pt was not given snack and was given 3 mg inhaled and 5 u isophane.
Site was not called. In the early morning of the next day, patient experienced a seizure and her
sister awakened the patient's parents. BG was 47 mg/dL at 0243. Parents gave patient juice and
called paramedics. BG at 0253 was 57 mg/dL; by 0304, BG was 205 mg/dL. Patient was not
transported to the hospital.

111-5089-3025: 10 yo girl with Type 1 DM, treated with inhaled insulin and NPH. On day 41
of inhaled insulin administration, patient stopped keeping BG and dosing logs. On day 53,
patient stopped taking her lunchtime insulin while at school. On day 67, she began to vomit and
was hospitalized for DKA. She was treated with intravenous insulin, and DKA resolved 3 days
later. Inhaled insulin was permanently discontinued on hospital admission.

111-5091-3008: 11 yo boy with Type 1 DM, treated with inhaled insulin and extended zinc
suspension insulin. On day 140 of inhaled insulin administration, patient received 4 mg of
inhaled insulin and 14 units of extended zinc suspension insulin at 2200. At midnight, pt
experienced a seizure. Mother administered glucagon and patient "stabilized". In ER at 0230,
BG was 46 mg/dL; IV fluids started. By 0500, BG was 138 mg/dL. Pt had morning inhaled
insulin and ate breakfast, then was released to home. No action was taken with regard to inhaled
insulin.
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111-5094-7094: 14 yo boy with Type 1 DM, treated with inhaled insulin and extended zinc
suspension insulin. On day 598 of inhaled insulin administration, at 2000, patients BG was 65
mg/dL. At 2200, he ate two chocolate chip pancakes and took 3 mg of inhaled insulin. The next
morning, at 0700, he was pale, combative and incoherent with a BG of 33 mg/dL.. Paramedics
treated patient with IV saline and 25 gms D50. 30 minutes after treatment, BG was 255 mg/dL,
and "the event was considered resolved".

111-5095-3334: 7 yo boy with Type 1 DM, treated with inhaled insulin and extended zinc
suspension insulin. On day 596 of inhaled insulin administration, family was advised to increase
insulin dose (type of insulin not specified) for a BG of 300 mg/dL. On days 598 and 599, pt had
low blood sugar readings; family was advised to decrease insulin back to prior regimen. At 2100
on day 599, patient was brought to the ER for hypoglycemia (BG not mentioned). He was
admitted, treated with intravenous fluids, and released the next day. Inhaled insulin was
temporarily discontinued, but later resumed. Zinc suspension insulin dose reduced.

111-5096-3358: 12 yo boy with Type 1 DM, treated with inhaled insulin and extended zinc
suspension insulin. On day 584 of inhaled insulin administration, at 1800, the patient had a
blood sugar of 55 mg/dL and was given a snack and 3 mg of inhaled insulin. At 2247, BG was
81; pt given juice. The next morning at 0900, pt appeared confused. BG was 59 mg/dL and pt
was given juice. He sat on the floor and began to cry. He stopped crying, and his legs then
began to twitch. At 0934, his BG was 78 mg/dL.. The mother called the study site; the
investigator felt the patient might have been having a partial seizure. At 1015, pt taken to ER;
BG 109 mg/dL, but speech slurred. At 1120, pt vomited and had a bowel movement. Pt was
given an antibiotic "as a precaution". By 1330, pt was able to recognize people and verbalize
coherently. He was admitted to the hospital. A neurologist ruled out meningitis, and felt the
event had been a partial seizure due to hypoglycemia. Patient was discharged to home the next
day.

111-5096-3359: 10 yo boy with Type 1 DM, treated with inhaled insulin and extended zinc
suspension insulin. On day 435 of inhaled insulin administration, at 0500, the patient had a
seizure m/b profuse perspiration, gurgling, "eyes that rolled back", and a rigid upper body. Did
not respond to glucagon injection and glucose gel. Paramedics called; measured glucose at 46
mg/dL. Upon arrival at ER, BG 204 mg/dL. Treated with IV fluids and glucagon. Had 2
episodes of vomiting and one episode of diarrhea. Admitted to hospital; "event was considered
resolved the same day". Inhaled insulin dose was not changed in response to this event.

111-5098-3048: 9 yo boy with Type 1 DM, treated with inhaled insulin and glargine insulin. On
day 380 of inhaled insulin administration, at 0600, he was found having a seizure in the shower.
Manifestations included whole body jerking, blue lips, and inability to speak. The patient was
taken to the ER, where his blood glucose was 85 mg/dL at 0620. MRI and EEG normal. He was
discharged later that day. On day 669 of inhaled insulin administration, at 0611, patient's blood
glucose was 52 mg/dL at 0611; at 0615, he had a seizure. Two hours after the seizure, he saw
the study investigator, who reduced his insulin glargine, but did not change his inhaled insulin.
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He then vomited. He was transported to the ER by ambulance, where a CT revealed
subarachnoid hemorrhage within the right sylvian fissure. He was transferred to the intensive
care unit and then underwent a left frontotemporal craniotomy with clipping of a left middle
cerebral artery aneurysm. Inhaled insulin was permanently discontinued on admission. Six days
later, he experienced cerebral vasospasm; the narrative does not mention symptoms. On that
day, he also was diagnosed with aspiration pneumonia. During this hospitalization, he also
experienced a subdural hematoma and a pulmonary embolism. He was transferred to a
rehabilitation center 75 days after the subarachnoid bleed, and was discharged to home 22 days
later. His final neurologic status was not mentioned in the narrative. .

Serious Reproductive and Urologic Events

A2171007-5141-0006: 29 yo woman with Type 2 pregestational DM, treated with inhaled
insulin, enrolled in PK/PD study in pregnant patients with gestational or pregestational DM.
Enrolled at 36 weeks EGA. On Study Day 1, received a single 3 mg dose of inhaled insulin. On
Study Day 6, was admitted to the hospital for her second planned study admission. She did not
receive another dose of inhaled insulin. About 1.5 hours after admission, had rupture of amniotic
membranes. Fetal heart rate was reported as "good", but speculum examination revealed
prolapsed umbilical cord. Underwent emergent C-section that night and was delivered of a 4 Ib
11 0z male infant, APGAR (activity, pulse, grimace, appearance, respiration) scores 6 at 1
minute and 8 at 5 minutes. The mother was withdrawn from the study. On post-treatment day
29, the patient presented with a 24 hour history of headache, and MRI revealed a sagittal sinus
thrombus. Admitted and received intracranial thrombolytic therapy and peripheral
anticoagulation. Recovered and was discharged one week later.

APPEARS THIS WAY ON ORIGINAL

Page 301 of 303



Clinical Review

Karen Murry Mahoney, MD

NDA 21868 N 000

Exubera® (inhaled human insulin)

REFERENCES

Basu A et al 2005. Insulin autoimmunity and hypoglycemia in seven white patients. Endocr
Pract 11(2):97-103

Becker K et al Eds 1995. Principles and Practice of Endocrinology and Metabolism, 2" Ed. J.B.
Lippincott Co, Philadelphia. Pg.1219

Beisswenger P et al 2004. Prandial glucose regulation in the glucose triad: emerging evidence
and insights. Endocrine 25(3):195-202

Bindra S and Cefalu W 2002. Exubera®. Inhale Therapeutic Systems. Curr Opin Investig
Drugs 3 (5):758-62

Diabetes Control and Complications Trial Research Group 1993. The effect of intensive
treatment of diabetes on the development and progression of longterm complications in insulin-

dependent diabetes mellitus. NEJM 329:977-86

Dunger D et al 2004. ESPE/LWPES consensus statement on diabetic ketoacidosis in children
and adolescents. Arch Dis Child 89:188-94

Edge J et al 2001. The risk and outcome of cerebral oedema developing during diabetic
ketoacidosis. Arch Dis Child 85:16-22

Edge J et al 1999. Causes of death in children with insulin dependent diabetes, 1990-1996. Arch
Dis Child 81:318-23

Egger M et al 1997. Risk of adverse effects of intensified treatment in insulin-dependent
diabetes mellitus: a metaanalysis. Diabet Med 14 (11):919-28

Hankinson J et al 1999. Spirometric reference values from a sample of the general U.S.
population. Am J Respir Crit Care Med 159(1):179-87

Harrison's Textbook of Internal Medicine, 16™ Ed, accessed via StatRef 27 Jun 05.

Heinemann L 2002. Variability of insulin absorption and insulin action. Diabetes Technology
and Therapeutics 4(5):673-82

Jeffcoate S 2004. Diabetes control and complications: the role of glycated haemoglobin, 25
years on. Diabet Med 21(7):657-65

Levitsky L et al. Death from diabetes in hospitalized children (1970-1988). Pediatr Res
29:A195

Page 302 of 303



Clinical Review

Karen Murry Mahoney, MD

NDA 21868 N 000

Exubera® (inhaled human insulin)

Miodovnik M et al 1988. Periconceptual metabolic status and risk for spontaneous abortion in
insulin-dependent diabetic pregnancies. Am J Perinatol 5(4):368-73

Moxness M et al 2002. Development and validation of radioligand binding assays to measure
total IgA, IgE, IgG and IgM insulin antibodies in human serum. Diab Metab Research Reviews
18(S4):521

Muller W 1998. Diabetes mellitus- longterm survival. J Insurance Med 30:17-27

Rosenn B et al 1994. Glycemic thresholds for spontaneous abortion and congenital
malformations in insulin-dependent diabetes mellitus. Obstet Gynecol 84(4):515-20

Royle P et al 2004. Inhaled insulin in diabetes mellitus. Cochrane Database Syst Rev
2004(3):CD003890

van Haeften T et al 1987. Adverse effects of insulin antibodies on postprandial plasma glucose
and insulin profiles in diabetic patients without immune insulin resistance. Diabetes 36:305-9

Page 303 0f 303



This is a representation of an electronic record that was signhed electronically and
this page is the manifestation of the electronic signature.

Karen Mahoney
12/2/2005 11:13:46 PM
MEDICAL OFFICER

David Orloff
12/5/2005 04:06:37 PM
MEDICAL OFFICER





