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Figure PVRI Change From Baseline By Treatment Group Intent-to-Treat
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Table 15 PVRI Change From Baseline By Treatment Intent-to-Treat

Treatment

PVRI WU-m2 NO FIns 02 02 NO

n117 n113 n113

Baseline room air

Mean 10.8 10.0 10.3

SD 10.30 9.65 10.33

Median 7.5 6.9 6.6

Minimum maximum 0.5 54.0 0.5 47.7 0.9 54.0

Post-treatment

Mean 7.8 8.5 9.2

SD 8.75 8.63 10.45

Median 3.6 5.5 5.6

Minimum maximum 0.0 44.8 0.5 36.5 -6.3 55.3

Change From Baseline

Mean -2.9 -1.5 -1.1

SD 4.75 3.13 3.04

Median -1.8 -0.7 -0.8

Minimum maximum -31.2 8.6 -17.6 6.5 -10.0 5.3

pvaluea 0.001 0.001 0.001

Pairwise comparisons

NO plus 02 versus 02 pO.OOl

NO plus 02 versus NO pO.OOl

02 versus NO pO.l7l

p-value from Wilcoxen Signed Rank test Only patients with data to determine response at both treatments are

included in this analysis

Source Section 14.2.2 Table 6.1.1 and Appendix 16.2.6

Results for the per-protocol population supported those for the intent-to-treat population In the

per-protocol population the mean changes from baseline with NO plus 02 02 and NO were -3.8

p0.001 -1.9 pO.OO1 and -1.1 pO.O25 WUm2 respectively
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Figure PS/RI Change From Baseline NO Plus 02 Versus 02 Alone Intent-to-Treat
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The mean percent changes from baseline in PVRI for the intent-to-treat population Table 16 and

Figure were -29.6% -15.2% and -15.9% for NO plus 02 02 and NO respectively all

pO.OOl versus baseline

Table 16 PYRI Percent Change From Baseline By Treatment Intent-to-Treat

Treatment

PYRI WU.m2 NO Plus 02 02 NO

n117 n413 n113

Baseline room air

Mean 10.8 10.0 10.3

SD 10.30 9.65 10.33

Median 7.5 6.9 6.6

Minimum maximum 0.5 54.0 0.5 47.7 0.9 54.0

Post-treatment

Mean 7.8 8.5 9.2

SD 8.75 8.63 10.45

Median 3.6 5.5 5.6

Minimum maximum 0.0 44.8 0.5 36.5 -6.3 55.3

Percent Change From

Baseline

Mean -29.6 -15.2 -15.9

SD 38.74 29.23 43.35

Median -30.8 -14.8 -15.5

Minimum maximum -102.7 201.1 -73 89.7 -270.7 117.7

p-valu 0.001 0.001 0.001

Pairwise comparisons

NO plus 02 versus 02 pO.00l

NO plus 02 versus NO p0.002

02 versus NO p0.91S

p-value from Wileoxen Signed Rank test Only patients with data to determine response at both treatments are

included in this analysis

Source Sectioa 14.2.2 Table 6.1.3 and Appendix 16.2.6
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The mean percent changes from baseline in PVRT for the per-protocol population were -26.7%

pO.OOl -12.5% p0.001 and -7.8% 0.011 respectively for NO plus 02 02 and NO

Changes from baseline in PVRI for patients without shunts in both the intent-to-treat and the per-

protocol populations were generally consistent with those for all patients in the respective

populations

Percent changes from baseline in PVRI for patients without shunts in both the intent-to-treat and

the per-protocol populations were generally consistent with those for all patients in the respective

populations

All treatments also significantly decreased PAPm in the intent-to-treat population Table 17
The mean changes from baseline in PAPm were -7.1 -3.5 and -4.1 mm Hg for NO plus 02 02

and NO respectively all p0.00l versus baseline

Figure PVRT Percent Change From Baseline by Treatment Intent-to-Treat
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Table 17 PAPm Change From Baseline By Treatment Intent-to-Treat

Treatment

PAPm mm Hg NO Plus 02 02 NO

n124 n121 n120

Baseline room air

Mean 45.3 44.2 45.0

SD 16.78 16.30 17.57

Median 41.8 41.7 40.7

Minimum maximum 17.0 93.0 16.7 88.7 14.0 113.0

Post-treatment

Mean 38.3 40.7 41.0

SD 16.38 14.57 17.94

Median 34.7 38.7 37.2

Minimum maximum 12.7 84.0 26.0 85.0 16.0 89.0

Change From Baseline

Mean -7.1 -3.5 -4.1

SD 8.25 8.10 7.51

Median -5.3 -2.3 -2.8

Minimum maximum -36.0 -37.3 17.7 -50.3 9.0

pvaJuea 0.001 0.001 0.00

Pairwise comparisons

NO plus 02 versus 02 p0.O0l

NO plus 02 versus NO pO.OO1

02 versus NO pO.637

p-value from Wilcoxen Signed Rank Test Only patients with data to determine response at both treatments are

included in this analysis

Source Section 14.2.2 Table 6.2.1 and Appendix 16.2.6

All treatments also significantly decreased PAPm in the per-protocol population The mean

changes from baseline in PAPm were -7.6 -4.2 and -3.8 mm Hg for NO plus 02 02 and NO
respectively all pO.OO1 versus baseline

Results for patients without shunts in the intent-to-treat and per-protocol populations generally

matched those for all patients in the respective populations

Results for the intent-to-treat population indicated no differences among treatments with respect

to changes from baseline in CO Table 18 The mean changes from baseline in CO were 0.0

mL/minute for each treatment
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Table 18 CO Change From Baseline By Treatment Intent-to-Treat

Treatment

CO mL/minnte NO Plus 02 02 NO

n112 m109 n109

Baseline room air

Mean 2.3 2.2 2.3

SD 1.43 1.37 1.35

Median 1.9 1.9 2.0

Minimum maximum -2.5 6.8 -2.5 5.9 0.4 6.8

Post-treatment

Mean 2.2 2.2 2.4

SD 1.29 1.27 1.34

Median 2.0 1.9 2.0

Minimum maximum 0.2 6.4 0.4 5.1 0.4 7.4

Change From Baseline

Mean 0.0 0.0 0.0

SD 1.01 0.70 0.88

Median -0.1 -0.1 0.0

Minimum maximum -5.7 5.1 -2.9 4.6 -5.5 4.5

pvaluea 0.049 0.132 0.614

Pairwise comparisons

NO plus 02 versus 02 pO.979

NO plus 02 versus NO pO.27

02 versus NO pO.259

p-value from Wilcoxen Signed Rank Test Only patients with data to determine response at both treatments are

included in this analysis

Source Section 14.2.2 Table 5.3.1 and Appendix 16.2.6

Results for the per-protocol population also indicated no differences among treatments with

respect to changes from baseline in CO The mean changes from baseline in CO were 0.0

raL/minute for each treatment

Results for patients without shunts in the intent-to-treat and per-protocol populations generally

matched those for all patients in the respective populations
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Re suits for the intent-to-treat population indicated that treatment with NO plus 02 and 02 alone

significantly increased SVRI Table 19 The change from baseline for NO plus 02 was 1.4

WUm2 0.007 and that for 02 was 1.3 WTJm2 0.004 The change from baseline in

SVRI with NO was -0.2 WUm2 0.889

Table 19 SVR Change From Baseline By Treatment Intent-to-Treat

Treatment

Wit WiJm2 NO Plus 02 02 NO

w409 n106 n106

Baseline room air

Mean 17.2 17.6 18.0

SD 8.86 9.22 8.44

Median 15.9 16.1 16.2

Minimum maximum -7.6 55.6 -7.6 55.6 1.9 44.8

Post-treatment

Mean 18.7 18.9 17.8

SD 9.04 8.78 9.40

Median 17.1 17.1 15.4

Minimum maximum 3.0 47.4 3.9 43.6 3.3 50.7

Change From Baseline

Mean 1.4 1.3 -0.2

SD 5.94 5.16 4.65

Median 1.2 1.0 0.2

Minimum maximum -20.5 19.1 -18.1 17.7 -12.5 12.7

p_valnea 0.007 0.004 0.899

Pairwise comparisons

NO plus 02 versus 02 pO.952

NO plus 02 versus NO pO.O14

02 versus NO pO.017

p-value from Wilcoxen Signed Rank Test Only patients with data to determine response at both treatments are

included in this analysis

Source Section 14.2.2 Table 6.4.1 and Appendix 16.2.6
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Results for the per-protocol population supported those for the intent-to-treat population In this

population treatment with NO plus 02 and 02 alone also significantly increased SYRL The

change from baseline for NO plus 02 was 1.5 WJm2 0.037 and that for 02 was 1.4 Wftm2

0.012 The change from baseline in SVRI with NO was 0.3 WUm2 0.425

Effects of treatment on CO in patients without shunts in the intcnt-to-treat and per-protocol

populations were similar to those for all patients in thc respective study populations

Treatment with NO plus 02 resulted in significantly lower PAPm to MAP ratio than 02 alone

Table 20 These values were 0.60 and 0.64 respectively for NO plus 02 and 02 only

pcO.OOl

First Table added per request Table2Ob from e-mail

Table 20 Percent Change in Ratio of PYRI to SVIRI by Treatment Intent-to-Treat

Treatment

Ratio PVIRI/SVRI NO Plus 02 02 NO

n408 n105 n106

Baseline

Mean 0.6 0.5 0.6

SD 0.60 0.45 0.56

Median 0.5 0.5 0.4

Minimum Maximum -L6 4.7 -1.6 1.8 0.0 4.7

Post Treatment

Mean 0.4 0.4 0.5

SD 0.31 0.31 0.46

Median 0.3 0.4 0.3

Minimum 0.0 1.3 0.0 1.4 -1.2 2.2

Maximum

Percent Change from

Baseline

Mean -33.5 -19.3 -6.2

SD 36.11 34.59 64.04

Median -34.0 -21.3 -13.8

Minimum -122.2 140.1 -122.7 93.3 -256.1 294.1

Maximum

FYatue 0.001 0.001 0.006

Wilcoxon Signed Rank Test

Source Deb to confirm
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Table Added Table 20a fr 1ThP

Table 220 Change in Ratio of PS/RI to SYRI by Treatment Intent-to-Treat

Treatment

Ratio PVRIJSVHJ NO Plus 02 02 NO

n108 n105 n106

Baseline

Mean 0.6 0.5 0.6

SD 0.60 0.45 0.56

Median 0.5 0.5 0.4

Minimum Maximum .164.7 -1.6 1.8 0.04.7

Post Treatment

Mean 0.4 0.4 0.5

SD 0.31 0.31 0.46

Median 0.3 0.4 0.3

Minimum 0.01.3 0.01.4 -1.22.2

Maximum

Change from Baseline

Mean -0.2 -0.1 -0.1

SD 0.52 0.31 0.54

Median -0 -0.1 0.0

Minimum -4.4 2.0 -1.6 2.0 -4.4 1.6

Maximum

PVaIne1 0.001 0.001 0.002

Wilcoxon Signed Rank Test

Source iDeb to confirm

There was no difference in the PAPm to MAP ratios for NO plus 02 and 02 alone in the per-

protocol population This value was 0.71 for both NO plus 02 and 02 only 0.094

Results for patients without shunts in the intent-to-treat and per-protocol populations were

consistent with those from all patients in the respective populations

11.4.4 Statistical/Analytical Issues
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11.4.4.1 Adjustments for Covariates

No adjustments were made for covariates

11.4.4.2 Handling of Dropouts or Missing Data

There was no imputation of missing data For the tabulations of demographics and efficacy

statistics patients with missing data were not included in the denominator for the calculation of

any frequency percentages

The denominator for concomitant medications and all adverse events was the total nwnber of

patients in the treatment group regardless of any missing data

11.4.4.3 Interim Analyses and Data Monitoring

Interim analyses for this study were performed periodically for the Steering Committee to

review

11.4.4.4 Multicenter Studies

No adjustments in the data analysis were made with respect to this variable

11.4.4.5 Multiple Comparisons/Multiplicity

No adjustments for multiple comparisons are necessary The primary efficacy analysis was

performed on the primary endpoint comparing the two treatment groups of interest Other

statistical tests to compare other treatment groups and secondary endpoints are provided as

supportive data only

11.4.4.6 Use of an Efficacy Subset of Patients

Intent-to-treat patients were all patients randomized regardless of actual receipt of any treatment

gas the treatment gas actually received or the appropriateness of their enrollment Efficacy

analyses were also performed on the per-protocol population since 5% of the patients had

baseline pulmonary vascular resistance index PVRI WU.m2 and actually took study

medication The per-protocol population included all patients who took study medication and

had baseline PYRI WUm2

11.4.4.7 Active-Control Studies Intended to Show Equivalence

This study had an active comparator but was not intended to show equivalence
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11.4.4.8 Examination of Subgroups

There was no significant difference in pulmonary vasoreactivity for patients without shunts

versus the entire study group in either the intent-to-treat or per-protocol populations This was

also the case for all secondary efficacy variables

11.4.5 Tabulation of Judividual Response Data

be provided

11.4.6 Drug Dose Drug Concentration and Relationship to Respouse

Not applicable

11.4.7 Drug-Drug and Drug-Disease Interactions

Not applicable

11.4.8 By-Patient Displays

be provided

11.4.9 Efficacy Conclusions

Results for the primary efficacy variable indicated that for the intent-to-treat population NO plus

02 resulted in significantly higher pulmonary vasoreactivity response rate 25.7% versus 02

only 14.7% 0.019 In addition 17.4% of patients responded only to NO plus 02 versus

6.4% who responded to 02 only

considerable proportion of randomized patients 6.6% did not meet the entry criteria for

PVRJ units at baseline For this reason per-protocol analysis was perfoniied as well For

each of the pairwise comparisons noted above the treatment effect was of similar or greater

magnitude and in the same direction as for the ITT population These results were generally not

statistically significant due to the smaller sample size

We note that seven patients 6.4% responded to 100% 02 but did not respond to NO 80 ppm
with 90% 02 which seems illogical These seven patients were reviewed individually

Table 21 Patients that responded only to 100% Oxygen

Pt Number %A PVRI %j\ P1/RJ %z\ PYRI Comment

02 02NO NO

1004 -58.6% -39.9% 51.7% CI -5.2%
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Pt Number %L\ PVRI %A P\TRI %A PyRE Comment

02 02N0 NO

1015 -25.6% -27.3% 10.57% Cl -7.0%

1026 -42.8% -19.2% 61.5% 2nd baseline very

high

2007 -25.7% -73.3% -39.6% Cl -25.91%

3006 -45.9% 48.2% 117.7 ilL P1/RI 1.33

6005 -39.5 -55.5 -10.8 mPAP -19.4%

10003 -32.6 -6.7 10.45%

Patient 1004 was 5-month-old baby boy with 39.9% reduction in PVRI on the

combination regimen but dropped the CI by 5.2% greater than the 5% limit set by

the response criteria In absolute terms this was reduction of Cl from 8.65 to 8.11

L/mIM2 which is within the measurement error of the procedure4

Patient 1015 was an 8.7-year-old girl with 27.3% reduction in PYRT but dropped

the CI by 7.0% 1.95 to 1.81 L/mflVl2

Patient 1026 was -month-old baby girl
that had 02 alone in the third treatment

period In this patient the second baseline value for PVRI prior to the 02 alone

treatment period was much higher than the initial baseline PVRI 4.525 WUm2 vs

6.75 WUm2 indicating that the patient was not at baseline when the final PVRI

value was obtained

Patient 2007 was 5-month-old baby boy requiring supplemental oxygen at baseline

the patient demonstrated large decrease in PVRI and PAP but large drop in CI as

well without other obvious explanation

Patient 3006 was 6-month-old baby boy with near-normal PVRI at first baseline

1.334 WU.m2 this patient had 02 alone in the first treatment period In the first

period there was large percentage drop in PVRI followed by continual rise in

PyRE accompanied by decrease in the CI over the subsequent periods It is not

clear if these changes are related to treatment patient factors or procedural factors

Patient 6005 was an 8.6-year-old boy with CFIID without shunt on supplemental

oxygen at baseline In this ease response criteria require decrease in PAPm of

20% In this case the reduction in PVRI was 5.5% but the reduction in PAPm was

19.4% less than the 20% criterion

Patient 10003 was 10.6-year-old boy on supplemental oxygen at baseline This

patient met response criteria to 02 alone in the fir st period without response to the

other treatments in period and period without other obvious explanation

Looking at these patients individually we see that of the had more than adequate reduction in

PVRI or PAP to qualify as responders to NO with 02 but missed other elements of the response

criteria one patient was not at equilibrium during the procedure and are unexplained There do

Draft v.0.3 53

Ex. 2014-0307



Clinical Study Report NO Therapeutics LLC

not appear to be commonalities among these patients with regard to center diagnosis age race

or sequence of treatment None of these patients reported an AE

There was no significant difference between pulmonary vasoreactivity response rates for NO
alone versus 02 alone in the intent-to-treat population 23.6% versus 15.1% p0.ll7 although

numerically more patients were responders with NO alone as compared with 02 alone For this

comparison 19.8% of patients responded only to NO versus 11.3% for 02 only Comparison of

results for NO and NO plus 02 in the intent-to-treat population also indicated no significant

differences in pulmonary vasoreactivity response The response rate for NO was 24.1% and that

for NO plus 02 was 26.8% p0.6O2 In this comparison 13.9% of patients responded only to

NO versus 16.7% for NO plus 02

There was no significant difference in pulmonary vasoreactivity among patients with or without

shunts with or without intubation an indicator of general anesthesia rather than simple

sedation in either the intent-to-treat or per-protocol populations In the intent-to-treat

population 45.9% of patients with shunts responded versus 46.2% of those without shunts

pl.000 There was no appreciable difference in response rates by treatment in patients with or

without shunts Patients with cardiomyopathy as the primary diagnosis seemed to respond more

often than those with IPAH or CHD but the number of those patients is too small to influence

the overall results

All treatments significantly decreased PVRI In the intent-to-treat population the mean changes

from baseline with NO pIus 02 02 and NO were -2.9 -1 .5 and -1.1 WUm2 respectively all

pO.OOI versus baseline The mean percent changes from baseline in PYRI for the intent-to-

treat population were -29.6% -15.2% and -15.9% for NO plus 02 02 and NO respectively all

pO.OOl versus baseline

All treatments also significantly decreased PAPm in the intent-to-treat population The mean

changes from baseline in PAPm were -7.1 -3.5 and -4.1 mm Hg for NO plus 02 02 and NO
respectively all pO.OO1 versus baseline

In the intent-to-treat population there were no differences in mean changes from baseline in CO

0.0 inL/minute for each treatment

Results for the intent-to-treat population indicated that treatment with NO plus 02 and 02 alone

significantly increased SVRI The change from baseline for NO plus 02 was 1.4 WIJm2

pO.0O7 and that for 02 was 1.3 WUm2 pO.OO4 The change from baseline in SVRI with

NO was -0.2 WIJm2 1p0.899 Given the decrease in PAPm this suggests that inhaled NO
alone or with 02 is selective for the pulmonary vascular bed This is fi.irther reflected in the

change in ratio between the PA pressures and the systemic pressures Treatment with NO Pills 02

resulted in signilicamly lower PAPm to MA ratio than 02 alone Thcse values were 0.62 and

0.66 NO plus 02 and 02 only r0.00 The reduction fron basel inc in the ratio of PAPm to

MAP for NO with is 7.7% as compared with reduction of 10.6% and 7.8% for 07 alone

and NO alone respcciivcly Thus we can conclude that inhaled nitric oxide alone or with

oxygen is selective pulmonary vasodilaior INot confirmed 1R
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12 SAFETY EVALUATION

12.1 Extent of Exposure

Exposure to NO plus 02 NO and 02 is summarized in Table The mean durations of exposure

to NO pius 02 NO and 02 were 15.5 minutes 15.3 minutes and 15.9 minutes respectively

12.2 Adverse Events

12.2.1 Brief Summary of Adverse Events

Seven patients experienced ABs during this study These included cardiac arrest bradyeardia

low CO output syndrome elevated ST segment on the ECU decreased 02 saturation

hypotension mouth hemorrhage and PH

12.2.2 Display of Adverse Events

12.2.2.1 All-causality Adverse Events

Seven patients experienced ABs during this study Table 22 These included cardiac arrest

bradycardia low CO output syndrome elevated ST segment on the ECG decreased 02

saturation hypotension mouth hemorrhage and PET. The numbers of patients and events are too

small to determine whether risk for AEs differed by diagnosis
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Table 22 Adverse Events By Diagnosis Safety

INO Therapeutics LLC

_____________
Diagnosis

System Organ Class/Preferred IPAH Cardiomyopathy CHD Overall

Term I%lt n2$ n5 n91 n124

Patients With at Least One AE 0.0 20.0 6.6 5.6

Cardiac Disorders 0.0 0.0 3.3 2.4

Bradyeardia 00.0 00.0 22.2 21.6

Cardiac Arrest 0.0 00.0 1.1 0.8

Low CO Syndrome 0.0 00.0 1.1 0.8

Investigations 0.0 20.0 2.2 2.4

ECG ST Segment Elevation 0.0 20.0 0.0 0.8

02 Saturation Decreased 0.0 0.0 2.2 1.6

Vascular Disorders 0.0 0.0 1.1 1.6

Hypotension 0.0 0.0 1.1 1.6

Gastrointestinal Disorders 0.0 0.0 1.1 0.8

MouthHemonhage 00.0 00.0 1.1 0.8

Respiratory Thoracic and

Mediastinal Disorders

PH 0.0 0.0 1.1 0.8

System organ classes and preferred terms are coded using the MedDRA dictionary Dystem organ classes and

preferred terms are listed in descending order of frequency for the Overall column patient with multiple

occurrences of an AR is counted only once in the AR category

Source Section 14.3.1 Table 8.1 and Appendix 16.2.7

Adverse events are summarized by diagnosis and age in Table 23 diagnosis and gender in

Table 24 and diagnosis and race in Table 25 Overall AEs occurred more often in patients 10

years of age 6.7% than in those 10 years old 2.9% They also occurred more often in whites

9.6% versus other races 0.0% Patient gender had no effect on the incidence of adverse

events 4.8% of males and 6.5% of females experienced at least one AE
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Table 23 Adverse Events By Diagnosis and Age Safety

Diagnosis and Age Group

IVAN Cardiomyopatisy CIII Overall

System Organ 10 years
10 Years 10 years 10 Years 10 years 10 Years 10 years 10 Years

Class/Preferred Term n17 iwli iw4 iwl n68 n23 n89 n35

Patients With at Least

One AE
0.0 0.0 25.0 0.0 7.4 4.3 6.7 2.9

Cardiac Disorders 0.0 0.0 00 0.0 2.9 4.3 2.2 2.9

Cardiac Arrest 0.0 0.0 0.0 0.0 1.5 0.0 1.1 0.0

Bradycardia 0.0 0.0 0.0 0.0 1.5 4.3 1.1 2.9

Low co syndrome 0.0 0.0 0.0 0.0 1.5 0.0 1.1 0.0

Gastrointestinal

Disorders
0.0 0.0 0.0 0.0 1.5 0.0 1.1 00.0

Mouthllemorrhage 00 0.0 0.0 0.0 1.5 0.0 1.1 0.0

Investigations 0.0 0.0 25.0 0.0 2.9 0.0 3.4 0.0

ECG ST Segment
0.0 0.0 25.0 0.0 0.0 0.0 1.1 0.0

Elevation

02 Saturation Decreased 0.0 0.0 0.0 0.0 2.9 0.0 2.2 0.0

Respiratory Thoraeie

and Mediastinal 0.0 0.0 0.0 0.0 1.5 0.0 .1 0.0

Disorders

PH 00.0 00.0 00.0 00.0 1.5 00.0 11.1 00.0

Yasenlar Disorders 0.0 0.0 0.0 0.0 1.5 0.0 2.2 00.0

Hypotension 0.0 0.0 0.0 0.0 1.5 0.0 2.2 0.0

System organ classes and preferred tenns are coded using the MedD RA dictionary System organ classes and

preferred terms are listed in descending order of frequency for the Overall colunm patient with multiple

occurrences of an AlE is counted only once in the AlE category

Source Section 14.3.1 Table 8.2 and Appendix 16.2.7
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Table 24 Adverse Events By Diagnosis and Gender Safety

Diagnosis and Gender

IPAH Cardionsyopathy CUD Overall

System Organ Male Female Male Female Male Female Male Female

Class/Preferred Term n15 n13 n3 r2 n44 r47 n62 r62

Patients With at Least

One iuo
0.0 0.0 0.0 50.0 6.8 6.4 4.8 6.5

Cardiac Disorders 0.0 0.0 0.0 0.0 4.5 2.1 3.2 1.6

Bradycardia 00.0 00.0 00.0 00.0 12.3 12.1 1.6 1.6

Cardiac Arrest 0.0 0.0 0.0 0.0 0.0 2.1 0.0 1.6

Low CO Syndrome 0.0 0.0 0.0 0.0 2.3 0.0 1.6 0.0

Gaatrointeatinal
0.0 0.0 0.0 0.0 2.3 0.0 1.6 0.0

Disord ers

Mouth Hemorrhage 0.0 0.0 00 0.0 2.3 0.0 1.6 0.0

Investigations 0.0 0.0 0.0 50.0 0.0 43 0.0 4.8

ECG ST Segmeot 0.0 0.0 0.0 50.0 0.0 0.0 00.0 1.6
Elevation

01 Saturation

Decreased
0.0 0.0 0.0 0.0 0.0 4.3 0.0 3.2

Respiratory Thoraeic
and Nlediastlisal 0.0 0.0 0.0 0.0 2.3 0.0 1.6 0.0

Disord cr5

PH 0.0 0.0 0.0 0.0 2.3 0.0 1.6 0.0

Vascular Disorders 0.0 0.0 0.0 50.0 0.0 2.1 0.0 3.2

Hypotcnsion 0.0 0.0 0.0 50.0 0.0 2.1 0.0 3.2

System organ classes and preferred terms are coded using the MedDRA dictionary System organ classes and

preferred terms are listed in descending order of frequency for the Overall column patient with multiple

occurrences of an AE is counted only once in the AId category

Source Section 14.3.1 Table 8.3 and Appendix 16.2.7
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Table 25 Adverse Events By Diagnosis and Race Safety

NO Therapeutics LLC

Diagnosis and Race

WAIT Carthornyopathy CHID Overall

System Organ White All Other While AIJ Other White All Other Wilsite All Other

Class/Preferred Term n19 si9 si3 112 n51 n40 xs73 n51
NW
Patients With at Least

0.0 0.0 33.3 0.0 611.8 0.0 9.6 0.0
One AE

Cardiac Disorders 0.0 0.0 0.0 0.0 5.9 0.0 4.1 0.0

Bradycardia 0.0 0.0 0.0 0.0 3.9 0.0 2.7 0.0

Cardiac Arrest 00 0.0 0.0 0.0 2.0 00 1.4 0.0

Low CO Syndrome 0.0 0.0 00 0.0 2.0 0.0 1.4 0.0

Gastrointestinal
00.0 00.0 00.0 00.0 12.0 00.0 14 00.0

Disorders

Mouth Hemorrhage 0.0 0.0 0.0 0.0 2.0 0.0 1.4 0.0

Investigations 0.0 0.0 33.3 0.0 3.9 0.0 4.1 0.0

ECG ST Segment

Elevation
0.0 0.0 33.3 0.0 0.0 0.0 1.4 0.0

02 Saturation Decreased 0.0 0.0 0.0 0.0 3.9 0.0 2.7 0.0

Respiratory Thoracic

and Mediastinal 0.0 0.0 0.0 0.0 20 0.0 1.4 0.0

Disorders

PH 0.0 0.0 0.0 0.0 2.0 0.0 1.4 0.0

Vasenlar Disorders 0.0 0.0 33.3 0.0 2.0 0.0 2.7 0.0

Hypotension 0.0 0.0 33.3 0.0 2.0 0.0 2.7 0.0

System organ classes and preferred terms are coded using the MedDRA dictionary System organ classes and

preferred terms are listed in descending order of frequency for the Overall column patient with multiple

occurrences of an XE is counted only once in the XE category

Source Section 14.3.1 Table 8.4 and Appendix 162.7
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12.2.2.2 Adverse Events Related to Study Drug

total of four patients had AEs that were related to study drug Table 26 These events

included bradycardia low CO syndrome ST segment elevation on the ECG low 02 saturation

PH and hypotension

Table 26 Adverse Events Related to Study Drug By Diagnosis Safety

Diagnosis

System Organ ClassfPreferred IPAH Cardiomyopathy ClIP Overall

Term r%lt n28 n5 n91 nt24

Patients With at Least One AE
0.0 20.0 3.3 3.2

Related to Study Drug

Cardiac Disorders 0.0 0.0 2.2 .6

Bradycardia 0.0 0.0 1.1 0.8

Low CO Syndrome 0.0 0.0 1.1 0.8

Investigations 0.0 20.0 1.1 .6

ECG ST Segment Elevation 0.0 20.0 0.0 0.8

02 Saturation Decreased 0.0 0.0 1.1 0.8

Respiratory Thoracic and
00.0 00.0 11.1 10.8

Mediastiual Disorders

PH 00.0 00.0 1.1 0.8

Vascular Disorders 0.0 20.0 0.0 0.8

Hypotension 0.0 20.0 0.0 0.8

System organ classes and preferred terms are coded using the MedDRA dictionary System organ classes and

preferred terms are listed in descending order of frequency for the Overall column patient with multiple

occurrences of an AE is counted only once in the AE category

Source Section 14.3.1 Table 10.1 and Appendix 16.2.7
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Treatment-related AEs are summarized by diagnosis and age in Table 27 Overall treatment-

related AEs occurred more often in patients 10 years of age than in those 10 years old

However there were only four treatment-related AEs so any conclusions regarding effects of

age must be viewed as highly speculative

Table 27 Adverse Events Related to Study Drug By Diagnosis and Age Safety

Diagnosis and Age Group

WAll Cardioeuyopatlsy CUD Overall

System Organ 10 years
10 Years 510 years

10 Years 510 years
10 Years 510 years 10 Years

ClasslPreferredTernsn n17 n11 n4 n1 u68 n23 iv89 n35

Patients With al Least

One AF Related to Stssdy 0.0 0.0 25.0 0.0 2.9 4.3 3.4 2.9

Drug

Cardiac Disorders 0.0 0.0 0.0 0.0 1.5 4.3 .1 2.9

I3radycardia 0.0 0.0 0.0 0.0 0.0 4.3 0.0 2.9

Low CO syndrome 0.0 0.0 0.0 0.0 1.5 0.0 1.1 0.0

Investigations 00.0 0.0 25.0 0.0 1.5 0.0 2.2 0.0

ECc5T5eginent
00.0 0.0 25.0 00 0.0 0.0 1.1 0.0

02 saturation Decreased 0.0 0.0 0.0 0.0 1.5 0.0 1.1 0.0

Respiratory Thoracic

and Mediastinal 00.0 0.0 0.0 0.0 1.5 0.0 1.1 0.0
Disorders

PH 00.0 00.0 00.0 00.0 11.5 00.0 11.1 00.0

vascular Disorders 00.0 0.0 25.0 0.0 0.0 0.0 1.1 0.0

Hypotension 00.0 0.0 25.0 0.0 0.0 0.0 1.1 0.0

System organ classes and preferred terms are coded using the MedDRA dictionary System organ classes and

preferred terms are listed in descending order of frequency for the Overall column patient with multiple

occurrences of an AE is counted only once in the AE category

Source Section 14.3.1 Table 01.2 and Appendix 16.2.7
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Treatment-related AEs are summarized by diagnosis and gender in Table 28 Two treatment-

related AEs occurred in males 3.2% and two in females 3.2%

Table 28 Adverse Events Related to Study Drug by Diagnosis and Gender Safety

Diagnosis and Gender

IPAII Cardiomyopathy CHD Overalj

System Organ Male Female Male Female Male Female Male Female

Class/Preferred Term n15 n13 n3 u2 n44 n47 n62 n62a_
Patients With at Least

One AE Related to 0.0 00 0.0 50.0 4.5 2.1 32 3.2
Study Drug

Cardiac Disorders 0.0 0.0 0.0 0.0 4.5 0.0 3.2 00

Bradycardia 0.0 000 0.0 00 2.3 0.0 1.6 00

Low CO Syndrome 00 0.0 0.0 00 2.3 0.0 1.6 0.0

Investigations 0.0 0.0 0.0 50.0 0.0 2.1 3.2

FCC ST Segment 00 0.0 0.0 50.0 0.0 0.0 0.0 1.6

Decreased
0.0 00.0 0.0 0.0 0.0 2.1 0.0 1.6

Respiratory Thoracic

and Mediastinal 00 0.0 0.0 0.0 2.3 0.0 16 0.0
Disorders

PH 0.0 0.0 0.0 0.0 2.3 0.0 1.6 0.0

Vascular Disorders 0.0 0.0 0.0 50.0 0.0 0.0 0.0 1.6

Hypotension 0.0 00.0 0.0 50.0 0.0 0.0 0.0 1.6

System organ classes and preferred terms are coded using the MedDRA dictionary System organ classes and

preferred terms are listed in descending order of frequency for the Overall column patient with multiple

occurrences of an AE is counted only once in the AE category

Source Section 14.3.1 Table 10.3 and Appendix 16.2.7
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Treatment-related AEs are summarized by diagnosis and race in Table 29 All four treatment-

related AEs occurred in whites 5.5%

Table 30 Adverse Events Related to Study Drug By Diagnosis and Race Safety

Diagnosis and Rare

WAH Cardiomyopathy CR11 Overall

System Organ White Mi Other White All other White All Other White AJJ Other

Class/Preferred Term n19 r9 n3 n2 nSl n40 n73 ieSl

Patients With at Least

One AE Related to Study 0.0 0.0 33.3 0.0 5.9 0.0 1- 5.5 0.0

Drug

Cardiac Disorders 00.0 0.0 00.0 00.0 3.9 00.0 22.7 0.0

Bradycardia 0.0 0.0 0.0 0.0 2.0 0.0 1.4 0.0

Low CO Syndrome 0.0 0.0 0.0 0.0 2.0 0.0 1.4 0.0

Investigations 0.0 0.0 33.3 0.0 2.0 0.0 27 0.0

i2ins
ment

0.0 0.0 33.3 0.0 2.0 0.0 1.4 0.0

02 Saturation Decreased 0.0 0.0 0.0 0.0 2.1 0.0 1.4 0.0

Respiratory Thoracic

and Mediastinal 0.0 0.0 0.0 0.0 12.0 0.0 1.4 0.0

Disorders

PH 00.0 00.0 00.0 00.0 00.0 00.0 1.4 00.0

Vascular Disorders 0.0 0.0 33.3 0.0 0.0 0.0 1.4 0.0

Hypoteosion 0.0 0.0 33.3 0.0 0.0 0.0 1.4 0.0

System organ classes and preferred terms are coded using the MedDRA dictionary System organ classes and

preferred terms are listed in descending order of frequency for the Overall column- patient with multiple

occurrences of an AE is counted only once in the AE category

Source Section 14.3.1 Table 10.4 and Appendix 16.2.7

12.2.3 Analysis of Adverse Events

All treatments were well-tolerated Seven patients experienced AEs during this study and four of

these were considered treatment-related The adverse events included cardiac arrest

bradycardia low CO syndrome elevated ST segment on the ECG decreased 02 saturation

hypotension mouth hemorrhage and PH The numbers of patients and events are too small to

determine whether risk for AEs differed by diagnosis age gender or race

12.2.4 Listing of Adverse Events by Patient

list of all AEs is provided in Table 30 Four of the seven AEs were mild or moderate in

intensity and resolved There were two severe AEs low CO syndrome and hypertension

experienced by single patient that resulted in death
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Table 31 Adverse Events Safety

Patient Age years Race Adverse Serious Severity Relation to Outcome of

Number Event Study Drug Event

1007 0.7 White
Mouth

No Moderate Remote Resolved
hemorrhage

1020 0.8 White
02 saturation

No Mild Possible Resolved
decreased

4003 8.4 White Ilypotension Yes Moderate Probable Resolved

ST segment
Yes Moderate Probable Resolved

elevatioo

Low CO
4008 3.4 White outpnt Yes Severe Probable Fatal

syndrome

White Hypertension Yes Severe Probable Fatal

6010 0.4 White Hypotension No Mild Not related Resolved

17002 15.6 White l3radyeardia No Mild Highly Resolved
probable

Bradveardia Highly
No Mild Resolved

probable

5002 0.3 White Bradyeardia Yes Severe Not related Fatal

02 saturation
Yes Severe Not related Fatal

decreased

Cardiac arrest Yes Severe Not related Fatal

Source Appendix 16.2.7

12.3 Deaths Other Serious Adverse Events and Other Significant

Adverse Events

12.3.1 Listing olfleaths Other Serious Adverse Events and Other Significant Adverse

Events

12.3.1.1 Deaths

Narratives for deaths are provided in Section 12.3.2

12.3.1.2 Other Serious Adverse Events
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Table 292 Serious Adverse Events By Diagnosis Safety

Diagnosis

System Organ Class/Preferred IIPAH Cardiomyopathy CHD Overall

Term j% n28 n5 u91 n124

Patients With at Least One SAL 0.0 20.0 2.2 2.4

Cardiac Disorders 0.0 0.0 2.2 21 .6

Bradycardia 0.0 00.0 1.1 0.8

CardiacArrest 00.0 00.0 1.1 10.8

Low CO Syndrome 0.0 0.0 1.1 0.8

Investigations 0.0 20.0 1.1 1.6

ECG ST Segment Elevation 0.0 20.0 0.0 0.8

Oxygen Saturation Decreased 0.0 0.0 1.1 0.8

Respiratory Thoracic and
0.0 0.0 1.1 0.8

Methastmal Disorders

PH 00.0 00.0 1.1 0.8

Vascular Disorders 0.0 20.0 0.0 0.8

Hypotension 0.0 20.0 0.0 0.8

System organ classes and preferred terms are coded using the MedDRA dictionary System organ classes and

preferred terms are listed in descending order of frequency for the Overall column patient with multiple

occurrences of an AL is counted only once in the AE category

Source Section 14.3.1 Table 9.1 and Appendix 16.2.7

Serious ABs are presented by diagnosis and age gender and race in Tables 32 33 and 34

respectively Given the fact that only three patients experienced SABs no conclusions can be

drawn from these analyses
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Table 3113 Serious Adverse Events By Diagnosis and Age Safety

INO Therapeutics LLC

Diagnosis and Age Group

Idiopathic Cardionsyopathy CIID Overall

System Organ 10 years 10 Yeses 10 years 10 Years 10 years
10 Years 10 years 10 Years

Class/Preferred Term is n17 n1 n4 n1 iv4i8 n23 rmS9 n35
l%Ir

Patients With at Least 00 0.0 25.0 0.0 2.9 0.0 3.4 0.0
One SAJO

Cardiac Disorders 0.0 0.0 0.0 0.0 2.9 0.0 2.2 0.0

Bradycsrdia 0.0 0.0 0.0 0.0 1.5 0.0 1.1 0.0

Cardiac Arrest 0.0 00 00.0 0.0 1.5 00 1.1 0.0

J.ow CO Syndrome 0.0 0.0 0.0 0.0 1.5 00 1.1 0.0

Investigations 00 0.0 25.0 0.0 1.5 0.0 22 0.0

ECCJ ST Segment 0.0 0.0 25.0 0.0 00 0.0 1.1 0.0
Elevation

Oxygen Saturation
0.0 0.0 0.0 0.0 1.5 0.0 1.1 0.0

Decreased

Respiratory Tlsoracie

and Mediastioal 0.0 00 0.0 00 1.5 0.0 1.1 0.0

Disord era

PH 00.0 00.0 00.0 00.0 11.5 00.0 1.1 00.0

Vascular Disorders 0.0 0.0 250 0.0 00 0.0 1.1 0.0

Ilypotension 0.0 0.0 25.0 00 0.0 0.0 1.1 0.0

System organ classes and preferred terms are coded using the MedDRA dictionary System organ classes and

preferred terms are listed in descending order of frequency for the Overall column patient with multiple

occurrences of an AE is counted only once in the AB category

Source Section 14.3.1 Table 9.2 and Appendix 16.2.7

Draft v.0.3 66

Ex. 2014-0320



Clinical Study Report INO Therapeutics LLC

Table 314 Serious Adverse Events By Diagnosis aud Gender Safety

Diagnosis and Gender

idiopathic Cardiomyopathy CuD Overall

System Organ Male Female Male Female Male Female Male Female

Class/Preferred Term
seTh n13 ir3 n2 n44 r47 r62 n62

Patients With at Least
0.0 0.0 00 500 23 21 116 3.2

One SAF

Cardiac Disorders 00 0.0 0.0 00 2.3 2.1 1.6 1.6

Bradycardia 0.0 0.0 0.0 0.0 0.0 2.1 0.0 1.6

CardiacAnest 00.0 000 00.0 00.0 00.0 2.1 00.0 1.6

Low CO Syndrome 0.0 0.0 00 0.0 2.3 0.0 1.6 0.0

Investigations 0.0 0.0 0.0 50.0 0.0 2.1 00.0 3.2

ECG ST Segment

Elevation
0.0 0.0 0.0 50.0 0.0 0.0 0.0 1.6

Oxygen Saturation
0.0 0.0 0.0 0.0 0.0 2.1 0.0 1.6

Decreased

Respiratory Thoracie
and Mediastinal 0.0 0.0 0.0 0.0 23 0.0 1.6 0.0

Disorders

PH 00.0 00.0 00.0 00.0 12.3 00.0 10.6 00.0

Vaseolar Disorders 0.0 0.0 0.0 1.5 0.0 0.0 0.0 1.6

Hypotension 0.0 0.0 0.0 1.5 0.0 0.0 00.0 1.6

System organ classes and preferred terms are coded using the MedL3RA dictionary System organ classes and

preferred terms are listed in descending order of frequency for the Overall column patient with multiple

occurrences of an AE is counted only once in the AJ3 category

Source Section 14.3.1 Table 9.3 and Appendix 16.2.7
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Table 325 Serious Adverse Events By IJiagnosis and Race Safety

Diagnosis and Race

Idiopathic Cardiomyopatlay ChilD Overall

System Organ White All Other White All Other White All Other White All Other

Class/Preferred Term
iel9 n9 r3 n2 nS1 sr4O n73 n51

Patients With at Least
0.0 0.0 33.3 0.0 3.9 0.0 4.1 0.0

One SAE

Cardiac Disorde-s 0.0 0.0 0.0 0.0 3.9 0.0 2.7 0.0

Bradycardia 0.0 0.0 0.0 0.0 2.0 0.0 1.4 0.0

CaTdiac Arrest 0.0 0.0 0.0 0.0 2.0 0.0 1.4 00

Low CO Syndrome 0.0 0.0 0.0 0.0 2.0 0.0 1.4 0.0

Investigations 0.0 0.0 33.3 0.0 2.0 0.0 2.7 0.0

ECO ST Segment

Elevation
0.0 0.0 33.3 0.0 0.0 0.0 1.4 0.0

Oxygen Saturation

0.0 00.0 0.0 0.0 2.0 0.0 1.4 0.0
Decreased

Respiratory Thoracic

and Mediastinal 0.0 0.0 0.0 0.0 2.0 0.0 1.4 0.0

Disorders

PH 0.0 0.0 0.0 0.0 2.0 0.0 1.4 0.0

Vascuiar Disorders 0.0 0.0 33.3 0.0 0.0 0.0 1.4 0.0

Hypotension 0.0 0.0 33.3 0.0 0.0 0.0 1.4 0.0

System organ classes and preferred terms arc coded using the MedDRA dictionary System organ classes and

preferred terms are listed in descending order of frequency for the Overall eolunm patient with multiple

occurrences of an AE is counted only once in the AE category

Source Section 14.3 Table 9.4 and Appendix 16.27

12.3.1.3 Other Significant Adverse Events

Two patients withdrew from treatment due to AEs Table 35 Treatment was stopped in one

patient due to decreased 02 saturation possibly related to study treatment and in second

patient due to hypotension and ST segment elevation probably related to study treatment

Table 33 Adverse Events Leading to Withdrawal From Treatment Safety

Adverse Event Number of Patients

n124

Cardiovascular 0.8

Hypotension and ST Segment Elevation 0.8

Investigations 0.8

02 Saturation Decreased 0.8

Source Appendix 16.2.7
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12.3.2 Narratives of Deaths Other Serious Adverse Events and Certain Other

Significant Adverse Events

12.3.2.1 Deaths

Patient 04-001 J1000863 Ilypotension cardiac arrest was 2-year 6-month-old

male As neonate the patient had coarctation of the aorta requiring surgery by means of the

Waidhausen technique He was followed months later with percutaneous angioplasty for

recoarctation with good hemodynamic results Two years later the patient suffered severe

symptoms of low CO and was diagnosed with severe mitral stenosis Surgical implantation of

mechanical mitral prosthetic valve had no beneficial effect and the patient experienced severe

left ventricular dysfunction in the postoperative period The patient was transferred for

evaluation of pulmonary resistances and the conditions for heart transplantation and was entered

into the present study The patient received NO 80 ppm for 79 minutes Thirty minutes after

withdrawal of study medication the patient suffered hypotension bradycardia hypoxemia and

cardiac arrest cardiac massage and dobutamine infusion were initiated the patient recovered

the normal rhythm and normal tension values in 15 minutes He was transferred to the intensive

care unit Treatment with dohutamine sildenafil and sedation was maintained during the next 72

hours Catheterization was repeated the next day to reevaluate the pulmonary resistances NO

was administered with hospital device outside the study protocol with an oral loading dose of

sildenafil There was no response in pulmonary pressure and the patient died hours after the

procedure in the intensive care unit with refractory hypotension During and after the study the

patient received the following concomitant medications sevoflurane rocuronium bromide

fentanyl citrate dobutamine m.ilrinone sildenafil ranitidine cefazolin acetaminophen

enoxaparin and midazolam The investigator deemed this event to be unrelated to study

medication

Patient 04-008 JS10000682 Pulmonary Hypertension ilypotension Hypoxemia

Bradycardia was 4-year-old male with history of congenital heart disease increased right

ventricular pressure ventricular septal defect repair pulmonary artery stenosis transposition of

the great vessels balloon atrial septostomy pulmonary hypertension Bisenmengers syndrome

and dilatation of the right ventricle and right-to-left shunt across the small residual ventricular

septal defect He underwent cardiac catheterization for pulmonary artery stenosis During the

procedure very high pressure was found in both pulmonary branches with transpulmonary

gradient increase The patient received NO 80 ppm for total of 70 minutes Between the first

and second segment of the protocol 02 100% and NO 80 ppm the patient was accidentally

extubated and the investigator delayed the collection of data 40 minutes until the child recovered

the hemodynamic and gasometric stability During the last phase of the protocol while receiving

NO alone the patient experienced severe hypotension with hypoxemia and bradycardia The

protocol was discontinued and the patient was treated with dobutamine and 100% 02 There was

an initial improvement in 02 saturation arterial tension and sinus rhythm recovery were

obtained The patient was transferred to the intensive care unit During the following hours he

suffered severe deterioration with PH and right ventricular failure Despite administration of

100% 02 NO at 20 ppm and other therapies rocuronium bromide atropine dobutamine

milrinone dopamine vecuronium epinephrine sildenafil fentanyl ceftazidime teicoplanin

furosemide NO and hyperventilation the patient expired the next day after atrial fibrillation
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Perfonned on Day echocardiography results showed increased right ventricular pressure in the

last month chest x-ray results showed no pleural effusion and laboratory tests showed the

following values Hgb 12 g/dL platelets 301000/1iL Icukocytes 9.1 i03/rnm3 neutrophils

60.5% glucose 272 mgldL urea 39 mg/dL calcium 9.2 mg/dL alanine aminotransferase 16

U/L and aspartate aminotransferase 19 UI The investigator deemed this event to have

probable relation to the study drug

Patient 05-002 1006062 Hypoxia/Bradycardia was 4-month-old female with

history of congenital heart disease atrioventricular septal defect and secondary pulmonary

hypertension One and half hours after the start of catheterization the posterior aortic cusp was

accidentally perforated resulting in moderate aortic regurgitation When the procedure was

completed the patient was extubatcd and began to breathe on her own Post-procedure testing

showed the following values platelets 269000/jiL pH 7.41 Hgb 10.2 g/dL erythrocytes 3.00

06/iL and hematocrit 31.8% Two hours after the procedure was completed the patient

suffered oxygen desaturation and severe bradycardia She required cardiopulmonary

resuscitation which was unsuccessful Forty minutes later the patient expired The patient

received the following additional concomitant medications atropine sevoflurane fentanyl

citrate and thiopental sodimm Postmortem examination showed hepatization of the lungs

cardiomegaly in the presence of atrioventricular septal defect severe atrioventricular valve

insufficiency and iatrogenic perforation of the posterior aortic cusp The investigator judged that

subjecting the patient to 100% 02 for 10 minutes the first dose followed by nitric oxide at 80

ppm and 100% 02 for 10 minutes the second dose significantly unbalanced her cardiac output

which led in turn to severe drop in PVR from 708 to 88 mm Hg massive blood overflow to

the lungs and severe reduction in CO The investigator noting that this patient had structural

cardiopathy atrioventricular septal defect severe pulmonary vascular hypertension severe

atrioventricular valve insufficiency and moderate aortic regurgitation judged that confluence

of different factors had caused this childs progressive deterioration and death and deemed this

event to be unrelated to study medication However the medical monitor deemed this event to be

possibly related to study medication

12 Nonfatal Serious Adverse Events ADD statement re Protocol language re

SAE collection up to 12 hours 385cc 10 42 not collected on CR1 or Clin

database but collected in pharmacovigilance database

Patient 02-002 ai000794 Pulmonary edema was 10-month-old male with history

of mitral regurgitation and PH After the cardiac catheterization the patient experienced

pulmonary edema probably due to the administration of contrast for angiography in the setting

of severe mitral regurgitation with pulmonary hypertension The patient was managed in the

intensive care unit with mechanical ventilation and improved within 48 hours He was

discharged to the floor after days The patient received the following additional concomitant

medications on the day of therapy heparin atraeurium besylate cefamandole and alfentanil

hydrochloride The investigator deemed this event to be unrelated to study medication

Patient 67-003 1006682 Cardiac arrest was 14-year-old female with history of

primary pulmonary hypertension epilepsy asthma von Willebrands disease and Factor

Leiden deficiency Eighty minutes post cardiac catheterization the patient required
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cardiopulmonary resuscitation for 90 seconds due to bradycardia down to 42 beats per minute

She required high ventilatory pressure and was treated with NO and transferred to the pediatric

intensive care unit where she experienced three more episodes of hypertension and required

short boluses of adrenaline and cardiopulmonary resuscitation overnight Thirteen days after the

event she was successfully weaned off nitric oxide and was extubated on the following day She

was diagnosed with von Willebrands disease and factor Leiden deficiency Five weeks after

the event the patient was transferred to another facility for full assessment of her pulmonary

hypertension She has remained stable with no major concerns and has recovered almost

completely psychologically and physically from her cardiac arrest Seven weeks after the event

she was discharged to home Confirmatory laboratory tests included electrocardiogram

echocardiogram electroencephalogram and an angiogram The electrocardiogram showed

normal sinus rhythm with signs of right ventricular hypertrophy and repolarization abnormalities

The echocardiogram showed normal atrioventricular and ventricular arterial connections the left

ventricle had normal dimensions and function and shortening fraction of 39.5% the right

ventricle appeared to be slightly dilated and mildly hypertrophic but had preserved its thnction

although the contractility was sluggish The electroencephalogram was within normal limits and

the angiogram shown mild enlargement of central pulmonary arteries On the day that study

therapy was administered the patient received the following additional concomitant medications

vecuronium bromide propofol ondansetron paracetamol and sodium chloride compound

injection Additionally the patient received concomitant therapy with the following medicinal

products from an unknown starting date until the present date epoprostenol sodium sildenafil

lamotrigine and warfarin The investigator deemed this event to have possible relation to the

study drug

Patient 17-001 il000083 Hypoxia was an 8-year-old male with history of pulmonary

hypertension asthma adrenal insufficiency and aorticopulmonary window The patient

completed the study without an adverse event The physician decided to address the recent

history of hemoptysis An ascending aortalaortic arch angiogram was performed No large

collaterals were identified off the aortic arch or right or left mammary arteries In the mid

thoracic and descending aorta some large anteroposterior and several tiny anteroposterior

collaterals were found Coil closure of the large anteroposterior collaterals was performed The

patient was stable and sheaths were removed with good hemostasis Approximately 3.5 hours

later the patient complained of right chest pain 10 on scale of 10 Heart rate was 99 beats per

minute respiratory rate was 28 and temperature was 37.1C Oxygen saturation was 71 He

was treated with acetaminophen for pain and chest pain was reported as on scale of 10 His

02 saturation continued to decrease 64-68% despite oxygen at via nasal cannula He was

placed on nonrebreather mask He became cyanotic with stridor and nausea with emesis He

was given ondansetron hydrochloride and intravenous fluids The patient was transferred to the

pediatric intensive care unit for closer monitoring Stress steroids were given at 19 mg every

hours sildenafil m.g every hours ondansetron as needed and oxygen to maintain 02

saturation level 70% The patient was also receiving ongoing treatment with the following

additional concomitant medications digoxin bosentan esomeprazole magnesium fluticasone

propionate hydrocortisone acetate montelukast sodium and ipratropium bromide The patient

was discharged from the hospital in good health days after the event The investigator deemed

the events to bc possibly related to combination of inadequate steroids for adrenal insufficiency

and the use of intravenous dye His pain was judged likely to be related to the anteroposterior
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coil placement The investigator deemed the hypoxia to be unlikely to be related to study

medication

12.3.2.3 Discontinuations flue to Adverse Events

Patient 01-020 Desaturation during NO administration was 1-year-old female with diagnosis of

CHD with pulmonary hypertension and history of repaired ventricular septal defect Seven minutes

after initiation of the administration of the third dose of NO the patient experienced mild systemic

desaturation 35% The protocol was discontinued and the event resolved after minutes During the

study period the patient received concomitant treatment with intravenous midazolam and nalbuphine

hydrochloride The investigator deemed tins event to have possible relation to the study drug

Patient 04-003 1000160 Hypotension Electrocardiogram ST segment elevation was an 8.4-

year-old female with history of cardiac valvuloplasty ia the neonatal period aortic stenosis moderate

aortic regurgitation cardiomyopathy and pulmonary hypertension After minutes on NO with 100% 02

withdrawal the patient experienced severe systemic hypotension with the same pulmonary pressure and

elevation of ST segment in the electrocardiogram The protocol was discontinued and treatment with

100% 02 and dobutainine infusion was initiated The patient recovered nonnal pressure in 20 minutes

The patient was intubated and transferred to the pediatric intensive care unit where she was extubated

after hours without complications The patient received the following additional concomitant

medications rocuroriiuin bromide fentanyl citrate midazolam and sevoflurane The investigator deemed

this event to have probable relation to the study drug

12.3.3 Analysis and Discussion of Deaths_Other Serious Adverse Events and Other

Significant Adverse Events flj
There was one death considered probably related to two AEs hypotension and ST segment

elevation both considered to be probably related to study treatment and two other SAEs in one

other patient low CO syndrome and pulmonary hypertension both probably related to study

treatment that were not fatal Treatment was stopped in two patients as result of AEs The

first patient was the above-described individual who died and the second experienced decreased

02 saturation considered as possibly related to study drug Another patient suffered oxygen

desaturation and severe bradycardia two hours postprocedure followed by cardiac arrest and

death Although the investigator cited the patients numerous underlying cardiovascular

conditions in deeming the event unrelated to study medication the medical monitor considered it

possibly related

12.4 Clinical Laboratory Evaluation

No clinical laboratory evaluation was carried out as part of the safety evaluation for this study
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12.5 Vital Signs Physical Findings and Other Observations Related to

Safety

Table 34 Vital signs HR Change From Baseline By Treatment Intent-to-Treat

Treatment

HR beats/minute NO Plus 02 02 NO

n124 n121 n120
Baseline room air

Mean 105.8 105.7 106.6

SD 28.84 30.33 30.72

Median 104.5 102.0 103.5

Minimum maximum 51.0 168.0 39.0 168.0 51.0 180.0

Post-treatment

Mean 104.1 102.8 105.9

SD 33.02 30.76 31.57

Median 97.5 97.0 100.0

Minimum maximum 45.0 192.0 53.0 165.0 46.0 179.0

Change From Baseline

Mean -1.7 -2.8 -0.8

SD 13.69 11.35 9.47

Median -3.0 -3.0 0.0

Minimum maximum -38.0 41.0 -33.0 38.0 -36.0 28.0

p-vaIn 0.173 0.007 0.382

p-value from t-test Only patients with baseline and post-treatment data are included in the analysis

Source Section 14.3.4 Table 11.1.1 and Appendix 16.2.9

NO plus 02 and 02 slightly increased SAP in both the intent-to-treat Table 37 and per-protocol

populations The increase for NO plus 02 was statistically significant in the per-protocol

population 2.9 mm Hg pO.O28 Treatment with NO slightly increased SAP in the intent-to-

treat population and decreased it in the per-protocol population
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Table 35 Vital signs SAP Change From Baseline By Treatment Intent-to-Treat

Treatment

SAP mm Hg NO PIns 02 02 NO

n424 n121 n120

Baseline room air

Mean 85.4 85.7 86.7

SD 15.03 15.24 15.17

Median 85.0 85.0 85.5

Minimum maximum 51.0 132.0 51.0 132.0 51.0 126.0

Post-treatment

Mean 87.4 87.5 86.1

SD 16.63 17.17 16.90

Median 87.0 88.0 84.0

Minimum maximum 45.0 136.0 48.0 130.0 32.0 134.0

Change From Baseline

Mean 2.0 1.8 -0.6

SD 11.42 10.56 8.19

Median 1.0 2.0 1.0

Minimum maximum -36.0 49.0 -32.0 43.0 -25.0 17.0

p-valut 0.057 0.068 0.430

p-value from t-test Only patients with baseline and post-treatment data are included in the analysis

Source Section 14.3.4 Table 11.2.1 and Appendix 16.2.9
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Table 36 Vital signs PAP Change From Baseline By Treatment Intent-to-Treat

Treatment

DAP mm Hg NO Plus 02 02 NO

n124 n121 n120

Baseline room air

Mean 47.3 48.0 48.6

SD 12.19 11.90 12.86

Median 47.0 48.0 49.0

Minimum maximum 23.0 83.0 25.0 83.0 19.0 86.0

Post-treatment

Mean 48.8 49.9 47.8

SD 12.61 12.21 13.06

Median 50.0 50.0 47.0

Minimum maximum 24.0 92.0 24.0 90.0 22.0 84.0

Change From Baseline

Mean 1.4 1.8 -0.8

SD 8.63 7.65 6.56

Median 0.5 2.0 0.0

Minimum maximum -23.0 28.0 -28.0 21.0 -25.0 15.0

p-valu 0.071 0.009 0.184

apvalue from f-test Oniy patients with baseline and post-treatment data are includee in The analysis

Source Section 14.3.4 Table 11.3.1 and Appendix 16.2.9

12.6 Safety Conclusions

Study treatments had slight and non-clinically significant effects on vital signs including FIR

SAP and DAP

There was one death considered related to two AEs hypotension and ST segment elevation both

considered to be probably related to study treatment and two other serious AEs in one other

patient low CO output syndrome and pulmonary hypertension both probably related to study

treatment that were serious but not fatal Treatment was stopped in two patients as result of

AEs The first patient was the above-described individual who died and the second experienced

decreased 02 saturation considered as possibly related to study drug Another patient suffered

oxygen desaturation and severe bradycardia two hours postprocedure followed by cardiac arrest

and death Although the investigator cited the patients numerous underlying cardiovascular

conditions in deeming the event unrelated to study medication the medical monitor considered it

possibly related
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All treatments were well tolerated and seven patients experienced AEs during this study These

included cardiac arrest bradycardia low CO syndrome elevated ST segment on the ECG
decreased 02 saturation hypotension mouth hemorrhage and PH The numbers of patients and

events are too small to determine whether risk for ABs differed by treatment diagnosis age

gender or race

total of four patients had AEs were related to study drug These events included bradycardia

low CO syndrome ST segment elevation on the ECG low 02 saturation PH and hypotension

All but two AEs were mild or moderate in intensity and resolved

Serious adverse events were collected from the start of study treatment until hospital discharge or

24 hours whichever occurred sooner Six SAEs were reported Three of these were fatal SABs

and were nonfatal Two of the three fatal SAEs were considered related to therapy as were of

three nonfatal SABs The numbers of patients and events are too small to detennine whether risk

for SAEs differed by treatment diagnosis age gender or race

Treatment was stopped in two patients as resuh of AEs The first patient was the above-

described individual who died and the second experienced decreased 02 saturation considered as

possibly related to study drug

We note that two patients developed signs of pulmonary edema

The overall numbers of SABs and fatal SAEs are within the range of expected for patients with

this degree of cardiopulmonary disease The overall rate is 6/124 4.8% This is comparable to

the rate of 6% recently reported by Taylor et al in very similar cohort of patients.5
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13 DISCUSSION AND OVERALL CONCLUSIONS

The results from this study showed that NO plus 02 resulted in significantly higher pulmonary

vasoreactivity response rate 25.7% versus 02 alone 14.7% 0.0 19 Tn addition 17.4% of

patients responded only to NO plus 02 versus 6.4% who responded to 02 only The results for

the per-protocol population generally supported those for the intent-to-treat population but the

population was smaller and the statistical power was lower due to the high number of protocol

violations

The present findings are consistent with the conclusion that NO plus 02 is more effective than 02

alone when used as pulmonary vasodilator These results are consistent with those from

smaller study of 46 patients with broad spectrum of pediatric cardiac disease including atrial

septal defect complete atrioventricular canal Shones syndrome patent ductus arteriosus

truncus arteriosus and other conditions In this study combining 100% 02 and 80 ppm NO

produced response of 20% in PVR in 88% of patients versus 64% for 02 alone 0.0111

Other prior studies have also reported differences in responses to NO 02 andlor the combination

of these treatments.1618

Individually NO and 02 produced significant and comparable selective pulmonary vasodilation

and they may do so via different mechanisms It has been demonstrated that NO produces

vasorelaxation via guanosine monophosphate-mediated pathway9 but the mechanisms by

which 02 decreases PVR are not The observation in the present and prior study

that some patients responded to one agent but not the other suggests that the mechanisms

underlying NO- and 02-induced vasorelaxation may be at least somewhat different

The ability of NO plus 02 to detect higher percentage of patients than 02 alone is clinically

important Patients who respond to
pulmonar2y

vasodilator testing have better outcomes when

undergoing repair of congenital heart defects
022

The response to acute vasodilator testing

in patients with primary PH is an important marker for survival23 and may also identify patients

suitable for long-term medical therapy.2425

All treatments delivered in this study were well tolerated and only seven patients experienced

AEs All but two AEs were mild or moderate in intensity and resolved There were two severe

AEs low CO syndrome and hypertension experienced by single patient that resulted in death

Among the 124 patients who received treatment in this study six suffered an SAE during or

immediately following the procedure an overall rate of 4.8% This is within the expected range

of SAEs for patients with this degree of cardiopulmonary disease Results from series of 75

pediatric patients with PH undergoing cardiac catheterization under anesthesia indicated that

resuscitation or death occurred in 6% of patients.15 Caution is warranted when using NO with

oxygen in patients susceptible to pulmonary edema i.e patients with significantly elevated

PCWP or other signs of poor LV function

All treatments appear to be highly selective for the pulmonary vasculature Tn each treatment

period the ratio of PAPm to MAP and likewise the ratio of PRVT to SVRT decreases with

treatment indicating greater decrease in the pulmonary pressure than in the systemic pressures
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This is consistent with the direct delivery of therapy to the lungs Although there is no internal

control for pulmonary selectivity in this study we may compare the change in the ratio of

PAPm/MAP with that seen with systemic therapy with prostacyclin or sildenafil With these

therapies that ratio is typically unchanged or increased.2629

We note that this study randomized only the first treatment assignment the second treatment

period was the combination treatment and the final treatment was the individual therapy not

given in the first period This was done for clinical reasons requiring third washout and

baseline period would have made the procedure unacceptably long subjecting these patients to

additional risk However without completely randomized treatment sequence and separate

baseline periods we cannot completely exclude an interaction of treatment with period We note

that the baseline PVRI was similar in baseline period and baseline period The resntts appear

to be quite robust The results are consistent with the known mechanism of action and the study

results appear to be fully consistent with both internal and previous reports

In conclusion the present results indicate that combination testing with NO plus 02 provides

additional pulmonary vasodilation can be safely delivered to patients during diagnostic cardiac

catheterization and can rapidly identify patients with pulmonary vasoreactivity who may not be

recognized with delivery of 02 alone
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14 TABLES FIGURES AND GRAPHS REFERRED TO BUT NOT
INCLUDED IN THE TEXT

None

14.1 Demographic Data Summary Figures and Tables

14.2 Efficacy Data Summary Figures and Tables

14.3 Safety Data Summary Figures and Tables

14.3.1 Displays of Adverse Events

14.3.2 Listings of Deaths Other Serious and Significant Adverse Events

14.3.3 Narratives of Deaths Other Serious and Certain Other Significant Adverse

Events

Narrative Category Death Discontinuation Due to an Adverse Event SAE

Identification

Protocol No insert

Patient No insert

Patient Initials insert

Patient DOB insert

Adverse Event

Treatment

Relationship to Drug

Demographics

Age at time of event

Gender

Race
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Dosing

Dose

Route

Duration until event

Regimen

Medical ilistory

Relevant Prior Illnesses

Relevant Prior Medications

Current Medical Status

Clinical Condition

Disease Being Treated

Relevant Concomitant Illnesses

Relevant Concomitant Medications

Relevant Laboratory Measurements

Description of Event

14.3.4 Abnormal Laboratory Value Listing
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APPENDIX

max nitric oxide for inhalation

100 and 800 ppm pads per million

DESCRIPTION
INOrriax nitric oxide gas is drug administered by inhalation Nitric

oxide the active substance In INOmax is pulmonary vasodlietor INOniax

is gaseous blend of nitric oxide sad nitrogen 0.08% and 99.92%
respectively fur 600 ppm 0.01% and 99.99% respectIvely tsr 100 ppm
INOrnax is supplied in aluminum cylinders as compressed gas under

high pressure 2000 pounds per square lnch gauge

The structural formula of nitric oxide NO is shown bnlow

CLINICAL PRARMACOLOGY
Nitric oxide is compound produced by many cells of the body relaxes

vascular smooth muscle by binding to the herne moiety of cytosolic

guanylata cyclase activating guanylate cydase and Increasing intracellu

lar levels of cyclic guanoaine 3S-monophosphate which Then leads to

vasodilaton When Inhaled nitric oxide produces pulmonary vasodilatlon

INOmax appears to Increase the partial pressure of arterial oxygen Pa02
by dilating pulmonary vessels In better ventilated areas of The lung redis

tributing pulmonary blood -flow away from lung regions with low ventila

tion/perfusieri 1//0 ratios toward regions with normal ratios

Etfueta un Pulmonary Vascular tune In PFltN

Persistent pulmonary hypertension of the newborn PPHN occurs as

primary developrnonfal defect or as condition secondary to other dis
eases such as macon turn aspiration syndronia MAS pneumonia sepsis

hyalina membrane disease congenital diaphragmsfic hernia CIJH and

pulmonary hypoplasia In these states pulmonary vascular resistance

PJlt is high which results in hypoxemiasecondaryto right-to-leftahunt

ing of blood through the patent ductus arteriosus and foreman ovate In

neonates with PPHN INOrnax improves oxygeeation as indicated by sig
nificant increasns in paO2
PHARMACOKINEIICS
The pharmacokinolles of nitric oxide has boon studied In adults

Uptake and Distribution

Nitric oxide Ia absorbed systemically utter inhalation Most of it traverses

the pulmonary capillary bad where it combines with hemoglobin that is

60% fo 100% oxygen-saturated At this level of oxygen saturation nitric

oxide combines predominantly with oxyhemeglobin to produce rncthemo

giobin end nitrate At low oxygen saturation nitric oxide call combine with

deoxyhemoglobin to transiently form nitrosylhemuglobin which is con
verted to nitrogen oxides and methemoglobin upon exposure to oxygen
Within the pulmonary system nitric oxidn cae combine with oxygun and

water to produce nitrogen dioxide and nitrite respectively which interact

with oxyhemoglobtn to produce methomoglobiri and nitrate Thus the end

products of nitric oxide That enter the systemic circulation are predomi

nanty methemoglobin and nitrate

MetabolIsm
Methamoglobin disposition has bean investigated as function of time

and nitric oxide exposure concentration in neonates with respiratory fail

ure The methemnglobln MetHb concentration-time profiles during the

first 12 hours of exposure to 20 and 80 ppm INOmax am shown in

Figure

.84

FIgure

Methemoglohin Concentration Time Profiles

Neuriatea inhaling 05211 or 80 ppm INOmax

Methemoglobin concentrations increased during tire llrst hours of nitric

oxide exposure The mean methernoglobin level remained below 1% In the

placebo group aed In The ppm and 20 ppm iNOmax groups but reached

appmxlmataly 5% In the 80 ppm INOmax greup Methemoglobin levels

1% were attained only in patients receiving 80 ppm where they corn

prised 35% of the group The average time to reach peak roethemoglobin

was 10 50 hours median hours in these 13 patients but one

patientdid notexcend7% until 40 hours

Elimination

Nitrate has been identified as the predominant nitric oxide metabolite

excreted in the urine nccounttng for T0% of thu nitric oxide dose

inhaled Nitrate Is cleared from the plasma by the Kidney at rates

approaching the rate of glumerular filtration

CLINICAL TRIALS
The efficacy of INC max has been investigated in term end near-term new
bores with hypoxic respiratory failure resulting tram variety of etiolo

gies Inhalation of INUmax reduces the oxygenation Index 01 mean air

way pressure in cm 1120 fraction of Inspired oxygen concentration

100 dIvided by systemic srtariai concentration in mm Hg and

increases FeC2 See CL1N1CAL pHAHMAC0L0ao

NINOS study

The Neonatal Inhaled Nitric cxide Study N1NOS group conducted dcuble

blind randomized placebo-controlled murticentertriai in 235 neonetea with

hypoxic respiratory failure The objeclive of the study was to determine

whether inhaled nitric oxide would reduce the occurrence of death end/or

initiation of extracorporeal membmne oxygenation ECMO in prospectIve

ly detinad cohort of term or nour-tarm neonates with hypoxic mspiratory fail

ure unresponsive to conventional Therepy hypoxia respiratory tailure was
caused by meconium aspiration syndrome IVIAS 49% pneumonIa/sepsis

21% idiopathic primary pulmonary hypertension of the newborn PPhN
17% or respiretnry distress syndrome ltDS 11% infants 14 days of age

mean 1.7 days with moan PeG2 et 46 mei Hg arid mean cxygenaliorr

indax Dl of 43cm 1120/ met Hg were initially randomized to receive 100%

02 wIth n114 or without ned 2120 ppm nitric oxIde for up to 14 days
Response to study drug was defined as change from baseline in Pa00 30

minutes after starting treahrrrent full response 20 mm Hg partial

1020 mm Hg no response 10 mm Hg Neonatas with lass than full

response ware evaluated for responea to 80 ppm nltrtc oxide or corrb-ol

gas The primary results from the NINOS study are presented in Table

Table

Summary ot clinical Results tram NINOS Study

Ccntrcl NO value

n121 n114
Death or ECMYt 77 4% 52 45% 0.006

Death 2017% le14% 0.60

ECMO 66 55% 44 39% 0.014

Extmcorpornal membrane oxygenatic

Death or need for ECMO waa the stedys primary end point

Although the incidence of death by 120 days of age was similar in both

groups NO 14% control 17% sIgnificantly tower infants in the nitric

oxide group required EGMO compared wIth controls 39% vs 55%
0.014 Ths comhlnnd incidence of death end/or initiation of ECMO showed

significant advantage for The nitric oxide treated group 46% vs 64%
0.006 The rlltric oxide group also had significantly greeter increases in

PaD2 and greater decreases In the UI and the alveolar-arterial oxygen gra
dient than the control group p.cO.DO1 for all parametem Slgnificantiy

more patients had at least partial response to the Initial adrelrristration of

study drug in the nitric oxide group 66% than The control group 26%
pcO.001 Of the 125 infants who did not respond to 20 ppm nitric

oxide or control similarpareentages of NO-treated 18% and control

20% patients had at least partial response to tit ppm nitric oxide

for inhalation or control dreg suggesting lack of additional benefit

for the higher dose of nitric oxide No infant had study dreg discon

tinued for toxicity
Inhaled nitric oxide had no detectable effect on

mortality Ths adverse events collected In the NINOS trial occurred at

similar Incldeoce rates in both treatment grocps Sea 30061155

REACTIONS Follow-up exams wore performed at 1524 months fur

the infants enrolled In this trial In The infants with available follow-

up the two treatment groups were similar with respect to their men
tal motor audiolegic or neurologic evaluations

CINRGI stedy
This study was double-blind randomized placebo-controlled mul
ticenter trial of 196 term sod near-term neonates with pulmonary

hypertension and hypoxic raspliatery fellers The primary objective of

tire strrdy was to determine whether lNOraax would reduce the receipt ______
of ECMO in these patents 1-lypoxic respiratory failure was caused by

MAS 35% Idiopathic PPHN 30% pneumonia/sepsis 24% or ROS

8% Patients with mean PaD2 of 54mm Hg arid mean Cl of 44 cm

Ft20 mm Hg were randomly assigned to racalve eiTher 21 ppm
INOmax o97 or nitrogen gas placohc n80 in addition to their

ventilatory support Patients who exhibited PaD2 60 mm Hg end

pH 7.55 were weaned to ppm INOmax or placebo The primary

results from the CINHGI study are presented in table

Table

Summary of Clinical Results trom UINItGI Study

Placebo IhOnex value

ECMOt 51/b9 57% 30/9731% -orifli

Death 5/89 6% 3/97 3% 0.45

Extrseorpnrrral membrane oxygenation

ECMO was the primary end point of this study

Significantly tower neonates in the INOmax group required 60MG com
pared the control group 31% vs 57% pc0.oOl While the number of

deaths were similar in both groups iNOmax 3% placebo 6% the com
bined incidence of death and/or receipt of ECMO was decreased in the

INOmax group 33% vs 58% pcO.001j

In addition the INOmax group had significantly Improved oxygenation as

measured by Pe02 Dl and alveolar-arterial gradient pO.OO1 for all

parameters Of The 97 patients treated with iNoraax 2% were with
drawn from stody drug due to methemoglobin levels 4%The frequency

and numbor of adverse events reported were similar In the two study

groups Sue ADVERSE REACTIONS

ANUS study

lo randomized double-blind parallel multicenter study 385 patients

with adult respIratory distress syndrome ARCS associated with pneumo
nia 46% surgery 33% multiple trauma 26% aspiration 23% Pul
monary contusion 16% and other causes with PaO2/F102 250 mm Hg

despite optimal oxygenatIon end ventilation received placebo n193 or

lNOmax n192 ppm for hours to 28 days or until weaned because

of improvements In oxygenation Despite acute improvements In oxy
genation There was no effect of INomax on mc primary endpoint of days

alive and off ventilator sopport These results were consistent with out
come date from smaller dose ranging study of nitric oxide 1.25 to 50

ppm lNOraex is not indicated for use in AltOS

ii

Hours ol NOmax Administration
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INDICATIONS
iitOmax in conjunction with ventilatory support and other appropriate

agents is indicated tar The treatnient of term and near-term 34 Weeks
neonates wiTh hypokic respiratory failure associated with clinical or

echocardlographic evidence of pulmonary hypertension where it

improves oxygenation and reduces the need for extracorporeal membrane

oxygenation

CONTRAINDICATIONS
iNOmax should not be used in the treatment of neonates known to be

dependent on right-to-left shunting of blood

PRECAUTIONS
Rebound
Abrupt discontinuation of INomax may lead In worsening oxygenation and

increasing pulmonary artery pressure

Methemoglobinemia
MeThereoglobinemin increases with the dose of nitric oxide In the clinical

trials maximum methemoglobin levels usually were reached approxi

mately hours after Initiation of inhalation although methemaglobin lev

els have peaked as late as 40 hours following InItiation of INOmex thera

py In one study 13 of 3735% of neonates treated with INOniax 60 ppm
had mothamoglobirl levels exceeding 7% Following dlscontlnaellon or

reduction of nitric oxide The mememoglobln levels returned to baseline

over period of hours

Elevated NO2 Levels

In one study NO2 levels were 0.5 ppm when neonates were treated with

placebo ppm and 20 ppm nitric oxide over the first 48 hours The SO

ppm group had mean peak NO2 level of 26 ppm

Drug Interactions

No formel drug-interaction studies have boon performed end clinicelly

significant interaction with other medications used In the treatment of

hypoxic respiratory failure cannot be excluded based on the available

date INOmaX has been administered with tolazoline dopemine dobuta

mine steroids surtactant and high-frequency ventilation Although there

are no study data to evaluate the possibility nItric oxide donor com
pounds including sodium nltroprusslda and nitroglycerin may have an

additive effect with INOmax on the risk of developing methemoglobine
rnia An association between priioceina and an Increased risk of metha

moglobinemia particularly in infants has specifically
been described in

literature case report This risk is present whether the drugs are adminis

tered as ural psrentaral or topical formulations

Carclnngenesis Mut2sgenesis Impelr mont ol Fertility

No evidence uf carcinogonic affect was apparent et inhalation expo
sures up to the recommended dose 20 ppm in rats for 20 hrfday for up

to two yeam Higher exposures have aot been investigated

Nitric oxide has demonstrated genotoxicily In Salmoneta Ames Test

human lymphocytes and after al/iso exposure in rats Them are no ani

mal or human studies to evaluate nitric oxIde for effects on fertility

Pregnancy Category
Animal repmduction studies have not been conducted with INOmex It is not

known if INOmex can cause fetal harm when administered to pregnant

woman or can affect raproducttve capacity lNOnax is not intended for adults

Nursing Mothers
Nitric oxide lu not indicated teresa In the adult population induding nurs

ing mothers It is not known whether nitric oxide is excreted in human milk

Pediatric Use
Nitric oxide for inhalation has been studied inn neonatal population cii to

14 days of age No information about its effectiveness in other age pop
ulations is available

ADVERSE REACTIONS
Controlled etudles have included 325 patIents on INOmax doses of to 80

ppm and 251 patients on placebo Total mortality in the pooled trials was

11% on placebo and 9% on INOmax result adequate to exclude INOrnax

mortality being more than 40% wome than placebo

In both thu NINOS end CINRGI studies the duration of hospitalization Was

similar In INOmax and placebo-treeted groups

From all contmlled studIes at least months of follow-up is available for

278 patIents who received lNOmax end 212 patients who received place

bo Among these patients there was no evidence of en adverse effect of

treatrnenton the needfor ruhospitalizatlon special medical services pul

monary disease or neurological seq uelae

In The NINOS study treatment groups wore similarwith reepectto thu

incidence and severity of intracranial hemorrhage Grade IV hemor

rhage perivoniriculer luukomelacie cerebral infarction seizures

requiring anticorivuisenttharapy pulmonary hemorrhage or geetroin

testinal hemorrhage

The table below shows adverse events with en incidence of at least

5% on INOmex in the ClNltGl study and that were more common on

INOmax than on placebo

ADVERSE EVENTS IN THE CINRGI TRIAL

Hypatansion .9 10% 13 13%
Withdrewel 10% 12 12%
Atoiecfssis ti% 9%
Hematurla 6% 8%
Hyperglycemia 7% 8%
Sepsis 2% 7%
Infection 3% 6%
Stritcr 3% 5%
Ceilulitis 0% 5%

Adverse Event Placebo nE9 Inhaled ND n97

OVERDOSAGE
Overdosage with lNomax will be manifest by elevations in methamnglo
bin and NO2 Elevated NO2 may cause acute lung injury Elevations in

methemoglobleemie reduce the oxygen delivery capacity of the circula

lion In clinical studies No2 levels ppm or methemoglobin levels 7%
were treated by reducing the dose at or discontinuing INOmax

Methemoglobinemla That does not resolve altar reduction or dlscontinua

lion of therapy can be treated with intravenous vitamin intravenous

methylone blue or blood transfusion based upon the clinical site allan

PUST-MARKEflNG EXPERIENCE
The following adverse events have bean reported as part of the post-mar
holing surveillance These events have not been reported above Given the

nature of spontaneously reported post-marketing surveillance data it Is

impossible to determine the actual IncIdence of the events or definitively

establish Their causal relationship to the drug The lIsting is alphabetcal

dose errors associatnd with the delivery system headaches associated

with onvlronninntal exposure of iNOmax in hospital staff hypotension

associated with acute withdrawal of the drug hypoxemia associated with

acute withdrawal of The drug pulmonary edema in patients with CREST

syndrome
DOSAGE AND ADMINISTRATION
Dosage
The recommended dose of INOmex is 20 ppm Treatment should be main
tained up to 14 days or until the underlying oxygen desaturelion has

resolved and the neonate is ready to be weaned from INOrnax therapy

An Initial dose of 20 ppm was used In the NINOS and CINAGI trials In OiN

Rh patients whose oxygenation improved with 20 ppm wom dose-

reduced to ppm as tolerated at the and of hours at treatment le the

N1NOS trial patients whose oxygenation failed to improve on 20 ppm
could be increasud to SO ppm Eutthose patients did notthen improve on

the higher dose As the lskofniethumoglobinemiasnd elevated NO2 lev

els increases significantly when INOniax is administered at dcscs 20
ppm doses above this loyal ordinarily should not be used

AdmInIstration

Additional Therapies should be used to maximize oxygen delivery In

patients with collapsed alveoli additional Therapies mIght Include surfec

tent and high-frequency oscillatory ventilation

The safety end effectiveness of inhaled nitric oxide have bean established

in pnpulatiea receiving other therapies for hypoxic respiratory failure

including vnsndllators intravenous fluids bicarbonate therapy and

mechanical ventilation Different dose regi mens for nitric oxide were used

In the clinical studies see CLINICALTRIALS

INOmax should be administered with monitoring for Pa05 methemoglo

bin and NO2
The nitric oxide delivery systems used in thu clinical trials provided opeN
ator-determined concentrations of nitric oxide In the breathing gas and

Thit concontration was conatantthroughout the respiratory cycle INOnax

must ha delivered through system with These characteristics and Which

doos not cause generallon of excessive inhaled nitrogen dioxide The
INOvene system and other systems moetino these criteria ware used in

-ISe clinical hale In the ventilated neonate precise monitoring of inspired

nitric oxide end NO2 should be instituted using properly calibrated

analysis device with alarms The system should be calibrated using pre
cisely defined calibration mixture of nitric oxide and nitrogen dioxide such

as lNOcal5 Sample gas for analysis should be drawn before the -place

proximal to The patient Oxygen levels should also bo in ensured

in The event of system failure or wall-outlet power failure backup

battery power supply and reserve nitric oxide delivery system should be

aveilable

Thu INOmax dose should net be discontinued abruptly as it may result in

en increasn iii pulmonary artery pressure PAP and/or worsening of blood

oxygenation PriOJ Deterioration in oxygenation and elevation in PAP may
also occur in children with no apparent response to INOinax

Disco nlinue/woan ceLrtlously

HOW SUPPLIED
INOmax nitric oxide is available in The following sizes

Size Portable aluminum cylinders containing 353 liters at STP of

nitric oxide gas in BOO ppm concentration In nitrogen delivered

vole rae 344 liters NOC 64693-002-01

Size Fnrtabie aluminum cylinders coeteininti 353 liters at STP of

nitric oxide gas in 100 ppm concentration in nitrogen delivered

volume 344 liters NOC 64693-001 -01

Size 88 Aleetinum cylinders containing 1963 liters at STP of nitric oxide

gas In BOO ppm concentretioe in nitrogen delivered volume

1918 liters NOC 64693-002-02

Size 66 Aluminum cylinders containing 1963 liters atSTP of nitric oxide

gas in 100 ppm concentration in nitrogen delivered volume

1916 liters NDC 64693-001-02

Store at 25C 77F with excursions permitted between 1530C
59S6P isao USP Controlled Room Temperature

Oceupatlonal Exposure
The exposure limit sot by thu Occupational Safety and Health

Administration OSEtA for nitric oxide Is 25 ppm end for NO2 the limit is

ppm
CAUTION
Federal law prohibits dispensing without prescription

-a

INOTherapeLilics

Route 173 West
Clinton NJ 06509

USA

2007 iNC Therapeutics P0-0303 V3.0
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Office Action Summary Examiner Art Unit AlA First Inventor to File

ERNST ARNOLD 1613 Status

No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION

Extensions of time may be available under the provisions of 37 CFR 1.136a In no event however may reply be timely filed

after SIX MONTHS from the mailing date of this communication

If NO period for reply is specified above the maximum statutory period will apply and will expire SIX MONTHS from the mailing date of this communication

Failure to reply within the set or extended period for reply will by statute cause the application to become ABANDONED 35 U.S.C 133
Any reply received by the Office later than three months after the mailing date of this communication even if timely filed may reduce any

earned patent term adjustment See 37 CFR 1.704b

Status

1E Responsive to communications filed on _____

declarations/affidavits under 37 CFR 1.130b was/were filed on ______

2aE This action is FINAL 2b This action is non-final

3E An election was made by the applicant in response to restriction requirement set forth during the interview on

______ the restriction requirement and election have been incorporated into this action

4E Since this application is in condition for allowance except for formal matters prosecution as to the merits is

closed in accordance with the practice under Exparte Quayle 1935 C.D 11453 0G 213

Disposition of Claims

Claims 1-60 is/are pending in the application

5a Of the above claims _____ is/are withdrawn from consideration

6E Claims _____ is/are allowed

Claims 31-60 is/are rejected

8E Claims _____ is/are objected to

9E Claims ______ are subject to restriction and/or election requirement

If any claims have been determined allowable you may be eligible to benefit from the Patent Prosecution Highway program at

participating intellectual property office for the corresponding application For more information please see

httQ//wwwusptopovftatents/nft events/h/ndex.sQ or send an inquiry to PFHfeedbackCäusQtoov

Application Papers

OE The specification is objected to by the Examiner

11 The drawings filed on _____ is/are aE accepted or bE objected to by the Examiner

Applicant may not request that any objection to the drawings be held in abeyance See 37 CFR .85a

Replacement drawing sheets including the correction is required if the drawings is objected to See 37 CFR 1.121d

Priority under 35 U.S.C 119

12E Acknowledgment is made of claim for foreign priority under 35 U.S.C 119a-d or

Certified copies

aE All bE Some cE None of the

Certified copies of the priority documents have been received

2.E Certified copies of the priority documents have been received in Application No _____

3.E Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau PCT Rule 7.2a
See the attached detailed Office action for list of the certified copies not received

Attachments

Notice of References Cited PT0892 Interview Summary PTO-413

Paper Nos/Mail Date
Information Disclosure Statements PTO/SB/08a and/or PTO/SB/08b

0th
Paper Nos/Mail Date 8/7/14 8/8/14 8/13/14 8/14/14 8/15/14 and

er

8/25/14

U.S Patent and Trademark Office

PTOL-326 Rev 11-13 Office Action Summary Part of Paper No/Mail Date 20140908
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Application/Control Number 14/454373 Page

Art Unit 1613

The present application is being examined under the pre-AIA first to invent

provisions

DETAILED ACTION

Claims 1-30 have been cancelled Claims 31-60 are new and pending

In formation Disclosure Statement

The information disclosure statements IDS5 submitted on 8/4/14 8/5/14

8/7/14 8/14/14 8/1 5/14 and 8/25/14 were filed before first action on the merits The

submission is in compliance with the provisions of 37 CFR .97 Accordingly the

information disclosure statements are being considered by the examiner

Double Patenting

The nonstatutory double patenting rejection is based on judicially created

doctrine grounded in public policy policy reflected in the statute so as to prevent the

unjustified or improper timewise extension of the right to exclude granted by patent

and to prevent possible harassment by multiple assignees nonstatutory double

patenting rejection is appropriate where the claims at issue are not identical but at least

one examined application claim is not patentably distinct from the reference claims

because the examined application claim is either anticipated by or would have been

obvious over the reference claims See e.g In re Berg 140 F.3d 1428 46 USPQ2d

1226 Fed Cir 1998 In re Goodman 11 F.3d 1046 29 USPQ2d 2010 Fed Cir
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Art Unit 1613

1993 In re Longi 759 F.2d 887 225 USPQ 645 Fed Cir 1985 In re Van Ornum

686 F.2d 937 214 USPQ 761 CCPA 1982 In re Vogel 422 F.2d 438 164 USPQ 619

CCPA 1970 and In re Thorington 418 F.2d 528 163 USPQ 644 CCPA 1969

timely filed terminal disclaimer in compliance with 37 CFR .321 or 1.321d

may be used to overcome an actual or provisional rejection based on nonstatutory

double patenting ground provided the reference application or patent either is shown to

be commonly owned with this application or claims an invention made as result of

activities undertaken within the scope of joint research agreement terminal

disclaimer must be signed in compliance with 37 CFR .321

The USPTO internet Web site contains terminal disclaimer forms which may be

used Please visit http//www.uspto.gov/forms/ The filing date of the application will

determine what form should be used web-based eTerminal Disclaimer may be filled

out completely online using web-screens An eTerminal Disclaimer that meets all

requirements is auto-processed and approved immediately upon submission For more

information about eTerminal Disclaimers refer to

http //www uspto gov/patents/process/fi le/ef s/g idance/eTD-i nfo- .jsp

Claims 31-60 are rejected on the ground of nonstatutory double patenting as

being unpatentable over

Claims 1-44 of U.S Patent No 8795741

Claims 1-25 of U.S Patent No 8431163

Claims 1-29 of U.S Patent No 8282966

Claims 1-30 of U.S Patent No 8293284 and
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Art Unit 1613

Claims 31-60 of earlier filed U.S Application 14451057

Although the claims at issue are not identical they are not patentably distinct

from each other because all the patents and patent application are directed to methods

of administering 20 ppm inhaled nitric oxide to children/neonates to reduce the risk of

pulmonary edema and thus improve the safety of treating hypoxic respiratory failure in

neoates/pediatric patients and excluding children from treatment that have left

ventricular dysfunction Treatment for 14 days administration until hypoxia has resolved

and further therapeutic treatment of select patients by mechanical ventilation

vasodilators i.v fluids and bicarbonate therapy is merely judicious selection of known

therapies by the ordinary artisan Discontinuation of therapy is also decision

performed by the ordinary artisan and an obvious choice

Consequently the ordinary artisan would have recognized the obvious variation

of the instant subject matter over the patented subject matter

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ERNST ARNOLD whose telephone number is

571272-8509 The examiner can normally be reached on M-F 715-445

If attempts to reach the examiner by telephone are unsuccessful the examiners

supervisor Brian Kwon can be reached on 571 -272-0581 The fax phone number for

the organization where this application or proceeding is assigned is 571 -273-8300
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Art Unit 1613

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval PAIR system Status information for

published applications may be obtained from either Private PAIR or Public PAIR

Status information for unpublished applications is available through Private PAIR only

For more information about the PAIR system see http//pair-direct.uspto.gov Should

you have questions on access to the Private PAIR system contact the Electronic

Business Center EBC at 866-217-9197 toll-free If you would like assistance from

USPTO Customer Service Representative or access to the automated information

system call 800-786-9199 IN USA OR CANADA or 571 -272-1 000

/ERNST ARNOLD
Primary Examiner Art Unit 1613
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U.S Examiner Ernst Arnold Office Action in U.S Serial No 12/821041 mailed June 19 2012 61 pages

Fish Richardson P.C Amendment in Reply to Office Action in U.S Serial No 12/821041 filed August 15 2012 17
46 pages

Lee Hayes Amendment in Reply to Office Action in U.S Serial No 12/820866 filed July 2011 23 pages

48
Fish Richardson Brief on Appeal in US Serial No 12/820866 filed October 2011 211 pages

49 U.S Examiner Ernst Arnold Interview Summary in U.S Serial No 12/821020 mailed January 25 2012 pages fl
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That each item of information contained in the information disclosure statement was first cited in any communication

fl from foreign patent office in counterpart foreign application not more than three months prior to the filing of the

information disclosure statement See 37 CFR 1.97e1

OR

That no item of information contained in the information disclosure statement was cited in communication from

foreign patent office in counterpart foreign application and to the knowledge of the person signing the certification

after making reasonable inquiry no item of information contained in the information disclosure statement was known to

any individual designated in 37 CFR 1.56c more than three months prior to the filing of the information disclosure

statement See 37 CFR .97e2
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This collection of information is required by 37 CFR .97 and 1.98 The information is required to obtain or retain benefit by the
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1.14 This collection is estimated to take hour to complete including gathering preparing and submitting the completed

application form to the USPTO Time will vary depending upon the individual case Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer U.S

Patent and Trademark Office U.S Department of Commerce P.O Box 1450 Alexandria VA 22313-1450 DO NOT SEND
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The Privacy Act of 1974 P.L 93-579 requires that you be given certain information in connection with your submission of the

attached form related to patent application or patent Accordingly pursuant to the requirements of the Act please be advised

that the general authority for the collection of this information is as u.s.c 2b2 furnishing of the information solicited

is voluntary and the principal purpose for which the information is used by the u.s Patent and Trademark Office is to

process and/or examine your submission related to patent application or patent If you do not furnish the requested

information the u.s Patent and Trademark Office may not be able to process and/or examine your submission which may
result in termination of proceedings or abandonment of the application or expiration of the patent

The information provided by you in this form will be subject to the following routine uses

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

u.s.c 552 and the Privacy Act u.s.c 552a Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record

record from this system of records may be disclosed as routine use in the course of presenting evidence to

court magistrate or administrative tribunal including disclosures to opposing counsel in the course of settlement

negotiations

record in this system of records may be disclosed as routine use to Member of congress submitting

request involving an individual to whom the record pertains when the individual has requested assistance from the

Member with respect to the subject matter of the record

record in this system of records may be disclosed as routine use to contractor of the Agency having need for

the information in order to perform contract Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974 as amended pursuant to u.s.c 552am

record related to an International Application filed under the Patent cooperation Treaty in this system of records

may be disclosed as routine use to the International Bureau of the World Intellectual Property Organization pursuant

to the Patent cooperation Treaty

record in this system of records may be disclosed as routine use to another federal agency for purposes of

National security review 35 u.s.c 181 and for review pursuant to the Atomic Energy Act 42 u.s.c 218c

record from this system of records may be disclosed as routine use to the Administrator General services or

his/her designee during an inspection of records conducted by G5A as part of that agencys responsibility to

recommend improvements in records management practices and programs under authority of 44 u.s.c 2904 and

2906 such disclosure shall be made in accordance with the G5A regulations governing inspection of records for this

purpose and any other relevant i.e G5A or commerce directive such disclosure shall not be used to make

determinations about individuals

record from this system of records may be disclosed as routine use to the public after either publication of

the application pursuant to as u.s.c 122b or issuance of patent pursuant to 35 u.s.c i5i Further record

may be disclosed subject to the limitations of 37 CFR 1.14 as routine use to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either published application an application open to public inspections or an issued patent

record from this system of records may be disclosed as routine use to Federal state or local law

enforcement agency if the U5PTO becomes aware of violation or potential violation of law or regulation
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Konduri et al Randomized Trial of Early Versus Standard Inhaled Nitric Oxide Therapy in Term and Near-Term

Newborn Infants with Hypoxic Respiratory Failure Pediatrics VoL 113 No pages 559-564 2004

Krasuski et al Inhaled Nitric Oxide Selectively Dilates Pulmonary Vasculature in Adult Patients With Pulmonary

Hypertension Irrespective of Etiology Journal of the American College of Cardiology JACC Vol 36 No pages fl
2204-2211 2000

Krohn Effect of inhaled nitric oxide on left ventricular and pulmonary vascular function The Journal of Thoracic and

Cardiovascular Surgery VoL 1171 pages 195-196 1999

Kulik Inhaled nitric oxide in the management of congenital heart disease Current Opinion in Cardiology Vol 11
pages 75-80 1996

Lavigne et al Cardiovascular Outcomes of Pediatric Seroreverters Perinatally Exposed to HAART Cardiovascular

Toxicology VoL pages 187-197 2004

Letter of Acceptance for AU 2010202422 dated 10/7/2010

Letter of acceptance of AU application 2009202685 dated 08110/2010 pages

Lipschultz The effect of dexrazoxane on myocardial injury in doxorubicin-treated children with acute lymphoblastic

leukemia New England Journal of Medicine VoL 351 pages 145-1 53 2004

Lipschultz The incidence of pediatric cardiomyopathy in two regions of the United States New England Journal of

Medicine April 24 2003 chffp//wwwnejmorg/doi/full/1 0.1 056/N EJMoaO21 715

10
Lipshultz Ventricular dysfunction clinical research in infants children and adolescents Progress in Pediatric

Cardiology VoL 12 pages 1-28 2000

Lipshultz Chronic Progressive Cardiac Dysfunction Years After Doxorubicin Therapy for Childhood Acute

Lymphoblastic Leukemia Journal of Clinical Oncology Vol 23 No 12 pages 2005
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12
Lipshultz Clinical research directions in pediatric cardiology Current Opinion in Pediatrics Vol 21 pages 585-593

2009

Lipshultz Establishing norms for echocardiographic measurement of cardiovascular structures and function in

13 children Appi Physiol Vol 99 pages 386-388 2005

14
Lipshultz et al Cardiovascular status of infants and children of women infected with HIV-1 P2C2 IV cohort

study The Lancet Vol 360 pages 368-373 2002

15
Lipshultz et al Cardiovascular Trials in Long-Term Survivors of Childhood Cancer Journal of Clinical Oncology

Vol 22 Number pages 769-773 2004

16
Lipshultz et al Long-Term Enalapril Therapy for Left Ventricular Dysfunction in Doxorubicin-Treated Survivors of

Childhood Cancer Journal of Clinical Oncology VoL 20 No 23 pages 4517-4522 2002

Lipshultz Frequency of clinically unsuspected myocardial injury at childrens hospital American Heart Journal

17 Vol 151No4 pages9l6-922 2006

18
Loh et al Cardiovascular Effects of Inhaled Nitric Oxide in Patients with Left Ventricular Dsyfunction Circulation

VoL 90 pages 2780-2785 1994

19
Macrae et al Inhaled nitric oxide therapy in neonates and children reaching European consensus Intensive Care

Med VoL 30 pages 372-380 2004

20 Madriago etal Heart Failure in Infants and Children Pediatrics in Review Vol 31 pages 4-12 2010

Magee et al Comparison of Supplemental Oxygen and Nitric Oxide for Inhalation plus oxygen in the evaluation of the

21 reactivity of the pulmonary vasculature during Acute Pulmonary Vasodilator Testing 101112004-1013112006 Research fl

project description page http/Iwww rbht nhs uk/research

22
Malloy Nitric Oxide Weaning RT For Decision Makers in Respiratory Care http//rtmagazine.comlissues/

articles/2000-12_05asp pages December 2000
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23
Martinez et aL Dermatological Cryosurgery in Primary Care with Dimethyl Ether Propane Spray in Comparison with

Liquid Nitrogen Atnecion Primaria VoL 18 Na pages 211 and 216 1996

Matsumoto et al Effect of Inhaled Nitric Oxide on Gas Exchange in Patients with Congestive Heart Failure Annals

24 of Internal Medicine Vol 130 No.1 pages 40-44 1999

25
Meylers Side Effects of Drugs The International Encyclopedia of Adverse Drug Reactions and Interactions Nitric

Oxide Fifteenth Edition Elsevier BV 2006

26
Michelakis et al Oral Sildenafil Is an Effective and Specific Pulmonary Vasodilator in Patients with Pulmonary Arterial

Hypertension Comparison with Inhaled Nitric Oxide Circulation VoL 105 pages 2398-2403 2002

27 Miller et al Nutrition in Pediatric Cardiomyopathy Prog Pediatr Cardiol Vol 241 pages 59-71 2007

28
Mone Effects of Environmental Exposures on the Cardiovascular System Prenatal Period Through Adolescence

Pediatrics VoL 113 No4 pages 1058-1069 2004

29
Morales-Blanhir et alClinical value of vasodilator test with inhaled nitric oxide for predicting long-term response to

oral vasodilators in pulmonary hypertension Respiratory Medicine VoL 98 pages 225-234 2004

30
Moss et al Moss and Adams Heart Disease in Infants Children and Adolescents Coarctation of the Aorta Vol

page 991 in part 2007

31
Murray Angiotensin Converting Enzyme Inhibitory Peptides Derived from Food Proteins Biochemistry Bioactivity and

Production Current Pharmaceutical Design pages 773-791 2007

32 Murray et al Nitric Oxide and Septic Vascular Dysfunction Anesth Analg Vol 90 pages 89-101 2000

Natori et al Inhaled Nitric Oxide Modifies Left Ventricular Diastolic Stress in the Presence of Vasoactive Agents in

Heart Failure Am Respir Crit Care Med VoL 167 pages 895-901 2003
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34 NIH CC Critical Care Services httpI/www.cc.nih.gov/ccmd/clinical_services.html retrieved 3/10120113 pages

NIH Clinical Center Critical Care Medicine Department Sample Rotations Updated January 2007

http//wwwccn ih govIccmdIprof_opps/rotation html

36 NIH Clinical Center Services retrieved at http//www.ccn ih.gov/ccmd/cl in ical_services html on 08/18/2010

NIH Clinical Center Department Policy and Procedure Manual for the Critical Care Therapy and Respiratory Care

Section Nitric Oxide Therapy sections 31-312 521 2000

38 NIH Clinical Center Critical Care Medicine Department Sample Rotations Updated January 2007

Notification of Reason for Rejection mailed 7/30/2010 from Japanese Patent Application No 2009-1 57623 cites

foreign references

40 Office Action for AU 2010202422 dated 07/09/2010 pages

41 Office Action from AU 2009202685 dated 03/15/2010

42 Office Action from AU 2010206032 dated 08/16/2010 pages

43 Office Action Response for AU 2009202685 to 03/1 5/2010 OA filed 0610812010 16 pages

44 Office Action Response for JP2007157623 filed on 11/12/2009 no English translation

EFS Web 2.1.17 ALL REFERENCES CONSDERED EXCEPT WHERE LiNED THROUGH /E.A.1

Ex. 2014-0360



Recpt date 0811312014 Application Number 14454373 14454373 GAU 1613

Filing Date 2014-08-07

IN FORMATION DISCLOSURE
First Named Inventor Baldassarre

STATEMENT BY APPLICANT
Art Unit

Not for submission under 37 CFR 1.99
Examiner Name

Attorney Docket Number 26047-000301

45 Office Action Response to AU 2010202422 OA dated 07/09/2010 response filed 09/01/2010

46 ww.fda.gov/downloadslDrugs/GuidanceComplianceRegu latoryl nformation/GuidanceiucmO73087 .pdf March 1995 fl

Ovodov et al Nitric Oxide Clinical Applications Seminars in Anesthesia Saunders CO New York NY Vol 19
No pages 88-97 2000

48
Pazopanib Plus Lapatinib Compared to Lapatinib Alone in Subjects With Inflammatory Breast Cancer page

ClinicalTrials.gov cchttp//clinicaltrialsgov/ct2/show/NCT005581 03 April 22 2010

49 PCT/U52010/038652 Search Report dated 07/29/2010 16 pages

50
Pepke-Zaba et al Inhaled nitric oxide as cause of selective pulmonary vasodilation in pulmonary hypertension

The Lancet VoL 338 pages 1173-1174 1991
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CERTIFICATION STATEMENT

Please see 37 CFR .97 and 1.98 to make the appropriate selections

That each item of information contained in the information disclosure statement was first cited in any communication

fl from foreign patent office in counterpart foreign application not more than three months prior to the filing of the

information disclosure statement See 37 CFR 1.97e1

OR

That no item of information contained in the information disclosure statement was cited in communication from

foreign patent office in counterpart foreign application and to the knowledge of the person signing the certification

after making reasonable inquiry no item of information contained in the information disclosure statement was known to

any individual designated in 37 CFR 1.56c more than three months prior to the filing of the information disclosure

statement See 37 CFR .97e2

fl See attached certification statement

fl The fee set forth in 37 CFR 1.17 has been submitted herewith

certification statement is not submitted herewith

SIGNATURE
signature of the applicant or representative is required in accordance with CFR 1.33 10.18 Please see CFR 1.4d for the

form of the signature

Signature Date YYYY-MM-DD 2014-08-04

Name/Print Janis Fraser Registration Number 34819

This collection of information is required by 37 CFR .97 and 1.98 The information is required to obtain or retain benefit by the

public which is to file and by the USPTO to process an application Confidentiality is governed by 35 U.S.C 122 and 37 CFR
1.14 This collection is estimated to take hour to complete including gathering preparing and submitting the completed

application form to the USPTO Time will vary depending upon the individual case Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer U.S

Patent and Trademark Office U.S Department of Commerce P.O Box 1450 Alexandria VA 22313-1450 DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO Commissioner for Patents P.O Box 1450 Alexandria

VA 2231 3-1450
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Privacy Act Statement

The Privacy Act of 1974 P.L 93-579 requires that you be given certain information in connection with your submission of the

attached form related to patent application or patent Accordingly pursuant to the requirements of the Act please be advised

that the general authority for the collection of this information is 35 U.S.C 2b2 furnishing of the information solicited

is voluntary and the principal purpose for which the information is used by the U.5 Patent and Trademark Office is to

process and/or examine your submission related to patent application or patent If you do not furnish the requested

information the U.5 Patent and Trademark Office may not be able to process and/or examine your submission which may
result in termination of proceedings or abandonment of the application or expiration of the patent

The information provided by you in this form will be subject to the following routine uses

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

u.s.c 552 and the Privacy Act U.S.C 552a Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record

record from this system of records may be disclosed as routine use in the course of presenting evidence to

court magistrate or administrative tribunal including disclosures to opposing counsel in the course of settlement

negotiations

record in this system of records may be disclosed as routine use to Member of congress submitting

request involving an individual to whom the record pertains when the individual has requested assistance from the

Member with respect to the subject matter of the record

record in this system of records may be disclosed as routine use to contractor of the Agency having need for

the information in order to perform contract Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974 as amended pursuant to u.s.c 552am

record related to an International Application filed under the Patent cooperation Treaty in this system of records

may be disclosed as routine use to the International Bureau of the World Intellectual Property Organization pursuant

to the Patent cooperation Treaty

record in this system of records may be disclosed as routine use to another federal agency for purposes of

National security review 35 u.s.c 181 and for review pursuant to the Atomic Energy Act 42 u.s.c 218c

record from this system of records may be disclosed as routine use to the Administrator General services or

his/her designee during an inspection of records conducted by G5A as part of that agencys responsibility to

recommend improvements in records management practices and programs under authority of 44 u.s.c 2904 and

2906 such disclosure shall be made in accordance with the G5A regulations governing inspection of records for this

purpose and any other relevant i.e G5A or commerce directive such disclosure shall not be used to make

determinations about individuals

record from this system of records may be disclosed as routine use to the public after either publication of

the application pursuant to 35 U.S.C 122b or issuance of patent pursuant to 35 U.S.C 151 Further record

may be disclosed subject to the limitations of 37 CFR 1.14 as routine use to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either published application an application open to public inspections or an issued patent

record from this system of records may be disclosed as routine use to Federal State or local law

enforcement agency if the USPTO becomes aware of violation or potential violation of law or regulation
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Ratnasamy et al Associations between neurohormonal and inflammatory activation and head failure in children

American Head Journal pages 527-533 2008

Response filed 08118/2010 to EP Search Report dated 05/10/10 for EP09251949

Ricciardi et al Inhaled Nitric Oxide in Primary Pulmonary Hypertension Safe and Effective Agent for Predicting

Response to Nifedipine Journal of the American College of Cardiology JACC Vol 32 No pages 1068-1073

1998

Roberts Inhaled Nitric Oxide and Persistent Pulmonary Hypertension of the Newborn The New England Journal of

Medicine Vol 336 No pages 605-610 1997

Roberts Nitric Oxide and the Lung Marcel Dekker Inc New York NY pages 333-363 1997

Rosales et al Hemodynamic Effects Observed with Inhaled Nitric Oxide After Surgical Repair of Total Anamolous

Pulmonary Venous Return Pediatric Cardiology VoL 20 pages 224-226 1999

Rosenberg Inhaled nitric oxide in the premature infant with severe hypoxemic respiratory failure time for caution

The Journal of Pediatrics Volume 133 Issue pages 720-722 1998

Sadiq et al Inhaled Nitric Oxide in the Treatment of Moderate Persistent Pulmonary Hypertension of the Newborn

Randomized Controlled Multicenter Trial Journal of Perinatology VoL 23 pages 98-103 2003

Search Report from EP 09251949 dated 05/10/10

10
Sehgal et al Experience with Inhaled Nitric Oxide Therapy in Hypoxic Respiratory Failure of the Newborn Indian

Chest Dis Allied ScL VoL 47 pages 245-249 2005

Semigran et al Hemodynamic Effects of Inhaled Nitric Oxide in Heart Failure Journal of American College of

Cardiology JACC VoL 24 No pages 982-988 1994
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Shapiro et al Diagnostic Dilemmas Diastolic Heart Failure Causing Pulmonary Hypertension and Pulmonary

12 Hypertension Causing Diastolic Dysfunction Advances in Pulmonary Hypertension Vol 51 pages 13-20 2006
http/lwww phaonl ineuniv.org/sitesldefau ltilileslspr_2006 pdf

Sibutramine-metformin Combination vs Sibutramine and Metformin Monotberapy in Obese Patients page
13 ClinicalTrials.gov cchttpJIclin icaltrials.govlct2/showNCTOO94 1382 Sponsored by Laboratorios Si lanes S.A de CV fl

and Jorge Gonzalez Canudas July 15 2009

14
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II
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00000007022 328

Date Mailed 08/18/2014

Receipt is acknowledged of this non-provisional patent application The application will be taken up for examination

in due course Applicant will be notified as to the results of the examination Any correspondence concerning the

application must include the following identification information the U.S APPLICATION NUMBER FILING DATE
NAME OF APPLICANT and TITLE OF INVENTION Fees transmitted by check or draft are subject to collection

Please verify the accuracy of the data presented on this receipt If an error is noted on this Filing Receipt please

submit written request for Filing Receipt Correction Please provide copy of this Filing Receipt with the

changes noted thereon If you received Notice to File Missing Parts for this application please submit

any corrections to this Filing Receipt with your reply to the Notice When the USPTO processes the reply

to the Notice the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventors
James Baldassarre Doylestown PA

Applicants
INO Therapeutics LLC Hampton NJ

Assignment For Published Patent Application

INO THERAPEUTICS LLC Hampton NJ

Power of Attorney The patent practitioners associated with Customer Number 94169

Domestic Priority data as claimed by applicant

This application is CON of 14/451057 08/04/2014

which is CON of 13/683417 11/21/2012 PAT 8795741

which is CON of 12/820866 06/22/2010 ABN
which is CON of 12/494598 06/30/2009 ABN
and said 13/683417 11/21/2012

is CON of 13/651660 10/15/2012 PAT 8431163

which is CON of 12/821041 06/22/2010 PAT 8293284

which is CON of 12/494598 06/30/2009 ABN
and said 14/451057 08/04/2014

is DIV of 13/683444 11/21/2012

which is DIV of 12/820866 06/22/2010 ABN
which is CON of 12/494598 06/30/2009 ABN
and said 13/683444 11/21/2012

isa DIV of 13/651660 10/15/2012 PAT 8431163

which is CON of 12/821041 06/22/2010 PAT 8293284

which is CON of 12/494598 06/30/2009 ABN
This application 14/454373
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is DIV of 13/683444 11/21/2012

which is DIV of 12/820866 06/22/2010 ABN
which is CON of 12/494598 06/30/2009 ABN
and said 13/683444 11/21/2012

isa DIV of 13/651660 10/15/2012 PAT 8431163

which is CON of 12/821041 06/22/2010 PAT 8293284

which is CON of 12/494598 06/30/2009 ABN

Foreign Applications for which priority is claimed You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO Please see http//www.uspto.gov for more information None

Foreign application information must be provided in an Application Data Sheet in order to constitute claim to

foreign priority See 37 GFR 1.55 and 1.76

If Required Foreign Filing License Granted 08/15/2014

The country code and number of your priority application to be used for filing abroad under the Paris Convention

is US 14/454373

Projected Publication Date 11/27/2014

Non-Publication Request No

Early Publication Request No

SMALL ENTITY

Title

Methods for improving the safety of treating pediatric patients who are candidates for inhaled nitric

oxide treatment

Preliminary Class

424

Statement under 37 CFR 1.55 or 1.78 for AlA First Inventor to File Transition Applications No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by U.S patent extend only throughout the territory of the United States and have no

effect in foreign country an inventor who wishes patent protection in another country must apply for patent

in specific country or in regional patent offices Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty PCT An international PCT application generally has the same
effect as regular national patent application in each PCT-member country The PCT process simplifies the filing

of patent applications on the same invention in member countries but does not result in grant of an international

patent and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired

Almost every country has its own patent law and person desiring patent in particular country must make an

application for patent in that country in accordance with its particular laws Since the laws of many countries differ

in various respects from the patent law of the United States applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely

Applicants also are advised that in the case of inventions made in the United States the Director of the USPTO must

issue license before applicants can apply for patent in foreign country The filing of U.S patent application
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serves as request for foreign filing license The applications filing receipt contains further information and

guidance as to the status of applicants license for foreign filing

Applicants may wish to consult the USPTO booklet General Information Concerning Patents specifically the

section entitled Treaties and Foreign Patents for more information on timeframes and deadlines for filing foreign

patent applications The guide is available either by contacting the USPTO Contact Center at 800-786-9199 or it

can be viewed on the US PTO website at http //www uspto .gov/web/offices/pac/doc/ge neral/index html

For information on preventing theft of your intellectual property patents trademarks and copyrights you may wish

to consult the U.S Government website http//www.stopfakes.gov Part of Department of Commerce initiative

this website includes self-help toolkits giving innovators guidance on how to protect intellectual property in specific

countries such as China Korea and Mexico For questions regarding patent enforcement issues applicants may
call the U.S Government hotline at 1-866-999-HALT 1-866-999-4258

LICENSE FOR FOREIGN FILING UNDER

Title 35 United States Code Section 184

Title 37 Code of Federal Regulations 5.11 5.15

GRANTED

The applicant has been granted license under 35 U.S.C 184 if the phrase IF REQUIRED FOREIGN FILING

LICENSE GRANTED followed by date appears on this form Such licenses are issued in all applications where

the conditions for issuance of license have been met regardless of whether or not license may be required as

set forth in 37 CFR 5.15 The scope and limitations of this license are set forth in 37 CFR 5.15a unless an earlier

license has been issued under 37 CFR 5.15b The license is subject to revocation upon written notification The

date indicated is the effective date of the license unless an earlier license of similar scope has been granted under

37 CFR 5.13 or 5.14

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked This license is automatically transferred to any related applicationss filed under 37 CFR .53d This

license is not retroactive

The grant of license does not in any way lessen the responsibility of licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data Licensees should apprise themselves of current regulations especially with

respect to certain countries of other agencies particularly the Office of Defense Trade Controls Department of

State with respect to Arms Munitions and Implements of War 22 CFR 121-128 the Bureau of Industry and

Security Department of Commerce 15 CFR parts 730-774 the Office of Foreign AssetsControl Department of

Treasury 31 CFR Parts 500 and the Department of Energy

NOT GRANTED

No license under 35 U.S.C 184 has been granted at this time if the phrase IF REQUIRED FOREIGN FILING

LICENSE GRANTED DOES NOT appear on this form Applicant may still petition for license under 37 CFR 5.12

if license is desired before the expiration of months from the filing date of the application If months has lapsed

from the filing date of this application and the licensee has not received any indication of secrecy order under 35

U.S.C 181 the licensee may foreign file the application pursuant to 37 CFR 5.15b
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SelectUSA

The United States represents the largest most dynamic marketplace in the world and is an unparalleled location for

business investment innovation and commercialization of new technologies The U.S offers tremendous resources

and advantages for those who invest and manufacture goods here Through SelectUSA our nation works to

promote and facilitate business investment SelectUSA provides information assistance to the international investor

community serves as an ombudsman for existing and potential investors advocates on behalf of U.S cities states

and regions competing for global investment and counsels U.S economic development organizations on investment

attraction best practices To learn more about why the United States is the best country in the world to develop

technology manufacture products deliver services and grow your business visit http//www.SelectUSA.gov or call

1-202-482-6800
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16 U.S Examiner Ernst Arnold Office Action in U.S Serial No 12/820980 mailed August 17 2010 33 pages

17
Lee Hayes Reply Amendment in US Serial Na 12/820980 filed September 17 2010 25 pages

18
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fl from foreign patent office in counterpart foreign application not more than three months prior to the filing of the

information disclosure statement See 37 CFR 1.97e1
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That no item of information contained in the information disclosure statement was cited in communication from
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statement See 37 CFR .97e2

fl See attached certification statement
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certification statement is not submitted herewith

SIGNATURE
signature of the applicant or representative is required in accordance with CFR 1.33 10.18 Please see CFR 1.4d for the

form of the signature

Signature IJanis Fraser/ Date YYYY-MM-DD 2014-08-15

Name/Print Janis Fraser Registration Number 34819

This collection of information is required by 37 CFR 1.97 and 1.98 The information is required to obtain or retain benefit by the

public which is to file and by the USPTO to process an application Confidentiality is governed by 35 U.S.C 122 and 37 CFR
1.14 This collection is estimated to take hour to complete including gathering preparing and submitting the completed

application form to the USPTO Time will vary depending upon the individual case Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer U.S

Patent and Trademark Office U.S Department of Commerce P.O Box 1450 Alexandria VA 22313-1450 DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO Commissioner for Patents P.O Box 1450 Alexandria

VA 22313-1450

EFS Web 2.1.17

Ex. 2014-0423



Privacy Act Statement
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attached form related to patent application or patent Accordingly pursuant to the requirements of the Act please be advised
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Amendments to the Specification

Replace the title on page with the following new title

METHODS FOR IMPROVING THE SAFETY OF TREATING PEDIATRJC

PATIENTS WHO ARE CANDIDATES FOR INHALED NITRIC OXIDE TREATMENT
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Amendments to the Abstract

Delete the previous abstract at page 29 and add the following abstract

Disclosed are methods of reducing the risk that medical treatment comprising inhalation

of nitric oxide gas will induce an increase in pulmonary capillary wedge pressure in pediatric

patients leading to pulmonary edema The methods include avoiding or discontinuing

administration of inhaled nitric oxide to pediatric patient determined to have pre-existing left

ventricular dysftinction but who otherwise is candidate for inhaled nitric oxide treatment e.g

for pulmonary hypertension and administering inhaled nitric oxide to pediatric patients who are

candidates for such treatment and who are determined not to have pre-existing left ventricular

dysfunction
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Amendments to the Claims

This listing of claims replaces all prior versions and listings of claims in the application

Listing of Claims

1-30 Canceled

31 New method of improving the safety of treating hypoxic respiratory failure in

neonates by reducing the risk of inducing pulmonary edema the method comprising

identifying plurality of neonatal patients who have hypoxic respiratory failure

determining that first patient of the plurality does not have pre-existing left

ventricular dysfunction

administering first treatment regimen to the first patient wherein the first

treatment regimen comprises administration of 20 ppm inhaled nitric oxide for 14 days or until

the first patients hypoxia has resolved

determining that second patient of the plurality has pre-existing left ventricular

dysfunction so is at particular risk of pulmonary edema upon treatment with inhaled nitric oxide

and

based on the determination of selecting and administering second treatment

regimen to the second patient wherein the second treatment regimen does not comprise either

administration of inhaled nitric oxide for 14 days or ii administration of inhaled nitric oxide

until the second patients hypoxia has resolved and does comprise one or more other therapies

selected from vasodilators intravenous fluids bicarbonate therapy and mechanical ventilation

32 New The method of claim 31 wherein the second treatment regimen comprises

mechanical ventilation
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33 New The method of claim 31 wherein the second treatment regimen does not

comprise administration of inhaled nitric oxide

34 New The method of claim 31 wherein the second treatment regimen comprises

beginning administration of inhaled nitric oxide but discontinuing the administration upon

determining that inhaling nitric oxide has increased the second patients pulmonary capillary

wedge pressure PCWP the discontinuation being at point before the second patient has

received 14 days of inhaled nitric oxide administration and before the second patients hypoxia

has resolved

35 New The method of claim 31 wherein the second treatment regimen comprises

beginning administration of inhaled nitric oxide but discontinuing the administration upon

determining that inhaling nitric oxide has induced pulmonary edema in the second patient the

discontinuation being at point before the second patient has received 14 days of inhaled nitric

oxide administration and before the second patients hypoxia has resolved

36 New The method of claim 31 comprising performing diagnostic process to

identify the second patient as having hypoxic respiratory failure

37 New The method of claim 36 wherein the diagnostic process comprises

echocardiography

38 New The method of claim 31 wherein the first and second patients are term or

near-term neonates

39 New The method of claim 31 wherein the selection of the second treatment

regimen is based not only on determination that the second patient is at particular risk of

pulmonary edema but also on determination that the second patient is at particular risk of other

serious adverse events upon treatment with inhaled nitric oxide
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40 New method of improving the safety of treating hypoxic respiratory failure in

neonates by reducing the risk of inducing pulmonary edema the method comprising

identifying plurality of neonatal patients who have hypoxic respiratory failure

determining that first patient of the plurality does not have pre-existing left

ventricular dysfunction

administering first treatment regimen to the first patient wherein the first

treatment regimen comprises administration of 20 ppm inhaled nitric oxide

determining that second patient of the plurality has pre-existing left ventricular

dysfunction so is at particular risk of pulmonary edema upon treatment with inhaled nitric oxide

and

based on the determination of selecting and administering second treatment

regimen to the second patient wherein the second treatment regimen does not comprise

administration of inhaled nitric oxide and does comprise one or more other therapies selected

from vasodilators intravenous fluids bicarbonate therapy and mechanical ventilation

41 New The method of claim 40 wherein the second treatment regimen comprises

mechanical ventilation

42 New The method of claim 40 comprising performing diagnostic process to

identify the second patient as having hypoxic respiratory failure

43 New The method of claim 42 wherein the diagnostic process comprises

echocardiography

44 New The method of claim 40 wherein the second patient is term or near-term

neonate

45 New The method of claim 40 wherein the selection of the second treatment

regimen is based not only on determination that the second patient is at particular risk of
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pulmonary edema but also on determination that the second patient is at particular risk of other

serious adverse events upon treatment with inhaled nitric oxide

46 New method of improving the safety of treating pulmonary hypertension in

pediatric patients by reducing the risk of inducing pulmonary edema the method comprising

identifying pediatric patient having pulmonary hypertension and pre-existing left

ventricular dysftinction

determining that because the patient has pre-existing left ventricular dysfunction

the patient is at particular risk of increased PCWP leading to pulmonary edema when treated

with inhaled nitric oxide

treating the patient with 20 ppm inhaled nitric oxide

determining that the patients PCWP increased during the treatment and

based on the determinations of and discontinuing the inhaled nitric oxide

treatment

47 New The method of claim 46 wherein the pulmonary hypertension is

associated with hypoxia and the discontinuation occurs at point before the patient has received

14 days of inhaled nitric oxide administration and before the patients hypoxia has resolved

48 New The method of claim 46 wherein the discontinuation is based not only on

determination that the patient is at particular risk of increased PCWP leading to pulmonary

edema but also on determination that the patient is at particular risk of other serious adverse

events upon treatment with inhaled nitric oxide

49 New The method of claim 46 comprising performing diagnostic process to

identify the patient as having pulmonary hypertension

50 New The method of claim 46 wherein the patient is neonate
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51 New The method of claim 46 wherein the patient is term or near-term

neonate

52 New The method of claim 46 wherein the patients pulmonary hypertension is

associated with hypoxic respiratory failure

53 New The method of claim 52 wherein the patient is neonate

54 New method of improving the safety of treating hypoxic respiratory failure in

neonates by reducing the risk of inducing pulmonary edema the method comprising

identifying neonatal patient as having hypoxic respiratory failure and pre-existing

left ventricular dysfunction

determining that because the patient has pre-existing left ventricular dysfunction

the patient is at particular risk of pulmonary edema when treated with inhaled nitric oxide

treating the patient with 20 ppm inhaled nitric oxide and

discontinuing the inhaled nitric oxide treatment due to the determination of

55 New The method of claim 54 wherein the discontinuation occurs at point

before the patient has received 14 days of inhaled nitric oxide administration and before the

patients hypoxia has resolved

56 New The method of claim 54 comprising performing diagnostic process to

identify the patient as having hypoxic respiratory failure

57 New The method of claim 56 wherein the diagnostic process comprises

echocardiography

58 New The method of claim 54 wherein the patient is term or near-term

neonate
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59 New The method of claim 55 wherein the patient is term or near-term

neonate

60 New The method of claim 54 wherein the discontinuation is due not only to the

determination that the patient is at particular risk of pulmonary edema but also due to

determination that the patient is at particular risk of other serious adverse events upon treatment

with inhaled nitric oxide
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REMARKS

The above amendment cancels all of the original claims 1-30 and replaces them with new

claims 1-60 Support for the new claims can be found throughout the original specification and

claims including the specification and claims of the original grandparent application

USSN 12/494598 filed June 30 2009 for example at paragraphs

which incorporates by reference the prescribing

information for INOmax including the table that is now

numbered Table and and in original claims and 24 The amendment also

amends the title and abstract No new matter has been added by this amendment

STATEMENT OF SUBSTITUTE SPECIFICATION UNDER 37 C.F.R 1.125

Pursuant to 37 C.F.R 1.125 Applicants submit substitute specification encompassing

changes being made to the specification filed on August 2014 The specification is amended

to revise the title to add the priority information to correct typographical errors and to recite

some of the text from the 2009 prescribing information for NOmax nitric oxide for inhalation

that had been incorporated by reference in the earliest priority application filed in 2009 This

substitute specification introduces no new matter to the specification filed on August 2014

Applicants request entry of the substitute specification

Also attached is marked-up version of the substitute specification showing the changes

that have been made

Applicant asks that all claims be examined in view of the amendment to the claims
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The excess claims fee of $610 is being paid with this reply on the Electronic Filing

System Apply this and any other necessary charges or credits to Deposit Account 06-1050

referencing the above attorney docket number

Respectfhlly submitted

Date August 13 2014 /Janis Fraser

Janis Fraser Ph.D J.D

Reg No 34819
Customer Number 94169

Fish Richardson P.C

Telephone 617 542-5070

Facsimile 877 769-7945

23274 199.doc
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ABSTRACT

Disclosed are methods of reducing the risk that medical treatment comprising inhalation

of nitric oxide gas will induce an increase in pulmonary capillary wedge pressure in pediatric

patients leading to pulmonary edema The methods include avoiding or discontinuing

administration of inhaled nitric oxide to pediatric patient determined to have pre-existing left

ventricular dysftinction but who otherwise is candidate for inhaled nitric oxide treatment e.g

for pulmonary hypertension and administering inhaled nitric oxide to pediatric patients who are

candidates for such treatment and who are determined not to have pre-existing left ventricular

dysfunction
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METHODS FOR IMPROVING THE SAFETY OF TREATING PEDIATRIC PATIENTS
WHO ARE CANDIDATES FOR INHALED NITRIC OXIDE TREATMENTMETHODS

OF TREATINC TERM AND NEAR TERM NEONATES HAVINC HYPOXIC
RESPIRATORY FAILURE ASSOCIATED WITH CLINICAL OR

ECHOCARDIOCRAPHIC EVIDENCE OF PULMONARY HYPERTENSION

CROSS REFERENCE TO RELATED APPLICATIONS

Not applicable.This application is continuation of U.S Serial No 14/451057

filed August 2014 which is continuation of U.S Serial No 13/683417 now U.S Patent

No 8795741 filed November 21 2012 which is continuation of U.S Serial

No 12/820866 filed June 22 2010 and now abandoned which is continuation of U.S Serial

No 12/494598 filed June 30 2009 and now abandoned U.S SerialNo 13/683417 is also

continuation of U.S Serial No 13/651660 now U.S Patent No 8431163 filed October 15

2012 which is continuation of U.S Application Serial No 12/821041 now U.S Patent

No 8293284 filed June 22 2010 which is continuation of U.S Application Serial

No 12/494598 filed June 30 2009 and now abandoned U.S Serial No 14/451057 is also

division of U.S Application Serial No 13/683444 filed November 21 2012 which is

division of U.S Application Serial No 12/820866 filed June 22 2010 and now abandoned

which is continuation of U.S Application Serial No 12/494598 filed June 30 2009 U.S

Application Serial No 13/683444 is also division of 13/65 1660 now U.S Patent

No 8431163 filed October 15 2012 which is continuation of U.S Application Serial

No 12/821041 now U.S Patent No 8293284 filed June 22 2010 which is continuation

of U.S Application Serial No 12/494598 filed June 30 2009 and now abandoned This

application is also division of 13/683444 filed November 21 2012 which is division of

U.S Application Serial No 12/820866 filed June 22 2010 and now abandoned which is

continuation of U.S Application Serial No 12/494598 filed June 30 2009 U.S Application

Serial No 13/683444 is also division of 13/651660 now U.S Patent No 8431163 filed

October 15 2012 which is continuation of U.S Application Serial No 12/821041 now U.S

Patent No 8293284 filed June 22 2010 which is continuation of U.S Application Serial

No 12/494598 filed June 30 2009 and now abandoned The contents of the foregoing

applications are incorporated by reference in the present application
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STATEMENT CONCERNING GOVERNMENT INTEREST

Not applicable

BACKGROUND OF THE INVENTION

INOmax nitric oxide for inhalation is an approved drug product for the

treatment of term and near-term 34 weeks gestation neonates having hypoxic respiratory

failure associated with clinical or echocardiographic evidence of pulmonary hypertension

The use of inhaled NO iNO has been studied and reported in the literature

Kieler-Jensen et al 1994 Inhaled Nitric Oxide in the Evaluation of Heart Transplant

Candidates with Elevated Pulmonary Vascular Resistance JHeart Lung Transplantation

13366-375 Pearl RG et al 1983 Acute Hemodynamic Effects of Nitroglycerin in Pulmonary

Hypertension American College ofPhysicians 999-13 Ajami GH et al 2007 Comparison of

the Effectiveness of Oral Sildenafil Versus Oxygen Administration as Test for Feasibility of

Operation for Patients with Secondary Pulmonary Arterial Hypertension Pediatr Cardiol

Schulze-Neick et al 2003 Intravenous Sildenafil Is Potent Pulmonary Vasodilator in

Children With Congenital Heart Disease Circulation 108Suppl IIII-167-II-173 Lepore JJ et

al 2002 Effect of Sildenafil on the Acute Pulmonary Vasodilator Response to Inhaled Nitric

Oxide in Adults with Primary Pulmonary Hypertension The American Journal ofCardiology

90677-680 and Ziegler JW et al 1998 Effects of Dipyridamole and Inhaled Nitric Oxide in

Pediatric Patients with Pulmonary Hypertension American Journal ofRespiratory and Critical

Care Medicine 1581388-95

SUMMARY OF THE INVENTION

One aspect of the invention relates to pre-screening methodology or protocol

having exclusionary criteria to be evaluated by medical provider prior to treatment of patient

with iNO One objective of the invention is to evaluate and possibly exclude from treatment

patients eligible for treatment with iNO who have pre-existing left ventricular dysfunction

LVD Patients who have pre-existing LVD may experience and are at risk of an increased

rate of adverse events or serious adverse events e.g pulmonary edema when treated with iNO
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Such patients may be characterized as having pulmonary capillary wedge pressure PCWP

greater than 20 mm Hg and should be evaluated on case-by-case basis with respect to the

benefit versus risk of using iNO as treatment option

Accordingly one aspect of the invention includes method of reducing the risk

or preventing the occurrence in human patient of an adverse event AE or serious adverse

event SAE associated with medical treatment comprising inhalation of nitric oxide said

method comprising the steps or acts of providing pharmaceutically acceptable nitric oxide

gas to medical provider and informing the medical provider that excluding human

patients who have pre-existing left ventricular dysfunction from said treatment reduces the risk

or prevents the occurrence of the adverse event or the serious adverse event associated with said

medical treatment

Further provided herein is method of reducing the risk or preventing the

occurrence in human patient of an adverse event or serious adverse event associated with

medical treatment comprising inhalation of nitric oxide said method comprising the steps or

acts of providing pharmaceutically acceptable nitric oxide gas to medical provider

and bEE informing the medical provider that human patients having pre-existing left

ventricular dysfunction experience an increased risk of serious adverse events associated with

said medical treatment

Another aspect of the invention is method of reducing one or more of an AE or

SAE in an intended patient population in need of being treated with iNO comprising the steps

or acts of identifying patient eligible for iNO treatment evaluating and screening

the patient to identify if the patient has pre-existing LVD and excluding from iNO treatment

patient identified as having pre-existing LVD

Another aspect of the invention is method of reducing the risk or preventing the

occurrence in patient of one or more of an AE or SAE associated with medical treatment

comprising iNO the method comprising the steps or acts of identifying patient in need

of receiving iNO treatment evaluating and screening the patient to identify if the patient

has pre-existing LVD and administering iNO if the patient does not have pre-existing

LVD thereby reducing the risk or preventing the occurrence of the AE or the SAE associated

with the iNO treatment Alternatively step may comprise further evaluating the risk versus
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benefit of utilizing iNO in patient where the patient has clinically significant LVD before

administering iNO to the patient

In an exemplary embodiment of the method the method further comprises

informing the medical provider that there is risk associated with using inhaled nitric oxidcs

oxide in human patients who have preexisting or clinically significant left ventricular

dysfunction and that such risk should be evaluated on case by case basis

In another exemplary embodiment of the method the method further comprises

informing the medical provider that there is risk associated with using inhaled nitric oxide in

human patients who have left ventricular dysfunction

In an exemplary embodiment of the methods described herein patient having

pre-existing LVD is characterized as having PCWP greater than 20 mm Hg

In an exemplary embodiment of the method the patients having pre-existing

LVD demonstrate PCWP 20 mm Hg

In another exemplary embodiment of the method the iNO treatment further

comprises inhalation of oxygen 02 or concurrent ventilation

In another exemplary embodiment of the method the patients having pre

existing LVD have one or more of diastolic dysfunction hypertensive cardiomyopathy systolic

dysfunction ischemic cardiomyopathy viral cardiomyopathy idiopathic cardiomyopathy

autoimmune disease related cardiomyopathy drug-related cardiomyopathy toxin-related

cardiomyopathy structural heart disease valvular heart disease congenital heart disease or
associations thereof

In another exemplary embodiment of the method the patient population

comprises children

In another exemplary embodiment of the method the patient population

comprises adults

In another exemplary embodiment of the method the patients who have pre

existing LVD are at risk of experiencing an4-an increased rate of one or more AEs or SAEs

selected from pulmonary edema hypotension cardiac arrest electrocardiogram changes

hypoxemia hypoxia bradycardia or associations thereof

In another exemplary embodiment of the method the intended patient population

in need of being treated with inhalation of nitric oxide has one or more of idiopathic pulmonary
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arterial hypertension characterized by mean pulmonary artery pressure PAPm 25 mm Hg

at rest PCWP 15 mmHg and pulmonary vascular resistance index PVRI um2

congenital heart disease with pulmonary hypertension repaired and unrepaired characterized by

PAPm 25 mm Hg at rest and PVRI um2 cardiomyopathy characterized by PAPm 25

mm Hg at rest and PVRI um2 or the patient is scheduled to undergo right heart

catheterization to assess pulmonary vasoreactivity by acute pulmonary vasodilatation testing

In another exemplary embodiment of any of the above methods the method

further comprises reducing left ventricular afterload to minimize or reduce the risk of the

occurrence of an adverse event or serious adverse event being pulmonary edema in the patient

The left ventricular afterload may be minimized or reduced by administering pharmaceutical

dosage form comprising nitroglycerin or calcium channel blocker to the patient The left

ventricular afterload may also be minimized or reduced using an intra-aortic balloon pump

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

INOmax nitric oxide for inhalation was approved for sale in the United States

by the U.S Food and Drug Administration FDA in 1999 Nitric oxide the active substance

in iNOmax is selective pulmonary vasodilator that increases the partial pressure of arterial

oxygen Pa02 by dilating pulmonary vessels in better ventilated areas of the lung redistributing

pulmonary blood flow away from the lung regions with low ventilationlperfusion V/Q ratios

toward regions with normal ratios iNOmax significantly improves oxygenation reduces the

need for extracorporeal oxygenation and is indicated to be used in conjunction with ventilatory

support and other appropriate agents The currcnt FDA-approved prescribing information for

INOmax in effect in 2009 is incorporated herein by reference in its entirety The DOSAGE

section of the prescribing information for INOmax states that the recommended dose of

INOmax is 20 ppm and that treatment should be maintained up to 14 days or until the

underlying oxygen desaturation has resolved and the neonate is ready to be weaned from

INOmax therapy The ADMINISTRATION section of the prescribing information says that

the safety and effectiveness of inhaled nitric oxide have been established in population

receiving other therapies for hypoxic respiratory failure including vasodilators intravenous

fluids bicarbonate therapy and mechanical ventilation The CONTRAINDICATIONS section

Ex. 2014-0469



of the prescribing information states that NOmax should not be used in the treatment of

neonates known to be dependent on right-to-left shunting of blood

INOmax is gaseous blend of NO and nitrogen 0.08% and 99.92%

respectively for 800 ppm and 0.0 1% and 99.99% respectively for 100 ppm and is supplied in

aluminium cylinders as compressed gas under high pressure In general iNOmax is

administered to patient in conjunction with ventilatory support and 02 Delivery devices

suitable for the safe and effective delivery of gaseous NO for inhalation include the iNOvent

INOmax DS INOpulse INOblender or other suitable drug delivery and regulation

devices or components incorporated therein or other related processes which are described in

various patent documents including USPNs 5558083 5732693 5752504 5732694

6089229 6109260 6125846 6164276 6581592 5918596 5839433 7114510

5417 5670125 5670127 5692495 5514204 7523752 5699790 5885621 US

Patent Application Serial Nos 11/355670 US 2007/0190184 10/520270 US

2006/0093681 11/401722 US 2007/0202083 10/053535 US 2002/0155 166 10/367277

US 2003/0219496 10/439632 US 2004/0052866 10/371666 US 2003/0219497

10/413817 US 2004/0005367 12/050826 US 2008/0167609 and PCT/U52009/045266 all

of which are incorporated herein by reference in their entirety

Such devices deliver INOmax into the inspiratory limb of the patient breathing

circuit in way that provides constant concentration of NO to the patient throughout the

inspired breath Importantly suitable delivery devices provide continuous integrated

monitoring of inspired NO2 and NO comprehensive alarm system suitable power

source for uninterrupted NO delivery and backup NO delivery capability

As used herein the term children and variations thereof includes those being

around weeks to 18 years of age

As used herein the term adult and variations thereof includes those being

over 18 years of age

As used herein the terms adverse event AE and variations thereof

mean any untoward occurrence in subject or clinical investigation subject administered

pharmaceutical product such as nitric oxide and which does not necessarily have causal

relationship with such treatment An adverse event can therefore be any unfavorable and
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unintended sign including an abnormal laboratory finding symptom or disease temporarily

associated with the use of medicinal/investigational product whether or not related to the

investigational product relationship to the investigational product is not necessarily proven

or implied However abnormal values are not reported as adverse events unless considered

clinically significant by the investigator

As used herein the terms adverse drug reaction ADR and

variations thereof mean any noxious and unintended response to medicinal product related to

any dose

As used herein the terms serious adverse event SAE or serious

adverse drug reaction serious ADR and variations thereof mean significant

hazard or side effect regardless of the investigators opinion on the relationship to the

investigational product serious adverse event or reaction is any untoward medical

occurrence that at any dose results in death is life-threatening which refers to an

event/reaction where the patient was at risk of death at the time of the event/reaction however

this does not refer to an event/reaction that hypothetically may have caused death if it were

more severe requires inpatient hospitalization or results in prolongation of existing

hospitalization results in persistent or significant disability/incapacity is congenital

anomaly/birth defect or is medically important event or reaction Medical and scientific

judgment is exercised in deciding whether reporting is appropriate in other situations such as

important medical events that may not be immediately life threatening or result in death or

hospitalization but may jeopardize the subject or may require medical or surgical intervention to

prevent one of the other outcomes listed above--these are also considered serious Examples of

such medical events include cancer allergic bronchospasm requiring intensive treatment in an

emergency room or at home blood dyscrasias or convulsions that do not result in

hospitalizations or the development of drug dependency or drug abuse Serious clinical

laboratory abnormalities directly associated with relevant clinical signs or symptoms are also

reported

Left Ventricular Dysfunction Patients having pre-existing LVD may be

described in general as those with elevated pulmonary capillary wedge pressure including those

with diastolic dysfunction including hypertensive cardiomyopathy those with systolic
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dysfunction including those with cardiomyopathies including ischemic or viral

cardiomyopathy or idiopathic cardiomyopathy or autoimmune disease related cardiomyopathy

and side effects due to drug related or toxic-related cardiomyopathy or structural heart disease

valvular heart disease congenital heart disease idiopathic pulmonary arterial hypertension

pulmonary hypertension and cardiomyopathy or associations thereof Identifying patients

with pre-existing LVD is known to those skilled in the medicinal arts and such techniques for

example may include assessment of clinical signs and symptoms of heart failure or

echocardiography diagnostic screening

Pulmonary Capillary Wedge Pressure Pulmonary capillary wedge pressure or

PCWP provides an estimate of left atrial pressure Identifying patients with pre-existing

PCWP is known to those skilled in the medicinal arts and such techniques for example may

include measure measuring by inserting balloon-tipped multi-lumen catheter also known as

Swan-Ganz catheter Measure Measurement of PCWP may be used as means to diagnose the

severity of LVD sometimes also referred to as left ventricular failure PCWP is also desired

measure when evaluating pulmonary hypertension Pulmonary hypertension is often caused by

an increase in pulmonary vascular resistance PVR but may also arise from increases in

pulmonary venous pressure and pulmonary blood volume secondary to left ventricular failure or

mitral or aortic valve disease

In cardiac physiology the term afterload is used to mean the tension produced

by chamber of the heart in order to contract If the chamber is not mentioned it is usually

assumed to be the left ventricle However the strict definition of the term relates to the

properties of single cardiac myocyte It is therefore only of direct relevance only in the

laboratory in the clinic the term end-systolic pressure is usually more appropriate although not

equivalent

The terms term left ventricular afterload and variations thereof refer refers to

the pressure that the chamber of the heart has to generate in order to eject blood out of the

chamber Thus it is consequence of the aortic pressure since the pressure in the ventricle

must be greater than the systemic pressure in order to open the aortic valve Everything else

held equal as afterload increases cardiac output decreases Disease processes that increase the

left ventricular afterload include increased blood pressure and aortic valve disease
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Hypertension ilncreased blood pressure increases the left ventricular afterload because the left

ventricle has to work harder to eject blood into the aorta This is because the aortic valve wont

open until the pressure generated in the left ventricle is higher than the elevated blood pressure

Aortic stenosis increases the afterload because the left ventricle has to overcome the pressure

gradient caused by the stenotic aortic valve in addition to the blood pressure in order to eject

blood into the aorta For instance if the blood pressure is 120/80 and the aortic valve stenosis

creates trans-valvular gradient of 30 mmHg the left ventricle has to generate pressure of 110

mmHg in order to open the aortic valve and eject blood into the aorta Aortic insufficiency

increases afterload because percentage of the blood that is ejected forward regurgitates back

through the diseased aortic valve This leads to elevated systolic blood pressure The diastolic

blood pressure would fall due to regurgitation This would result in an incrcasc increased pulse

pressure Mitral regurgitation decreases the afterload During ventricular systole the blood can

regurgitate through the diseased mitral valve as well as be ejected through the aortic valve This

means that the left ventricle has to work less to eject blood causing decreased afterload

Afterload is largely dependent upon aortic pressure

An intra-aortic balloon pump IABP is mechanical device that is used to

decrease myocardial oxygen demand while at the same time increasing cardiac output By

increasing cardiac output it also increases coronary blood flow and therefore myocardial oxygen

delivery It consists of cylindrical balloon that sits in the aorta and counterpulsates That is it

actively deflates in systol increasing forward blood flow by reducing afterloadthus and

actively inflates in diastole increasing blood flow to the coronary arteries These actions have

the combined result of decreasing myocardial oxygen demand and increasing myocardial

oxygen supply The balloon is inflated during diastole by computer controlled mechanism

usually linked to either an ECG or pressure transducer at the distal tip of the catheter some

IABPs such as the Datascope System 98XT allow for asynchronous counterpulsation at set

rate though this setting is rarely used The computer controls the flow of helium from cylinder

into and out of the balloon Helium is used because its low viscosity allows it to travel quickly

through the long connecting tubes and it has lower risk of causing harmful embolism should

the balloon rupture while in use Intraaortic balloon counterpulsation is used in situations when

the hearts own cardiac output is insufficient to meet the oxygenation demands of the body
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These situations could include cardiogenic shock severe septic shock post cardiac surgery and

numerous other situations

Patients eligible for treatment with iNO In general patients approved for

treatment of iNO are term and near-term 34 weeks gestation neonates having hypoxic

respiratory failure associated with clinical or echocardiographic evidence of pulmonary

hypertension condition also known as persistent pulmonary hypertension in the newborn

PPIThf Due to the selective non-systemic nature of iNO to reduce pulmonary hypertension

physicians skilled in the art further employ INOmax to treat or prevent pulmonary

hypertension and improve blood 02 levels in variety of other clinical settings including in

both pediatric and adult patients suffering from acute respiratory distress syndrome ARDS
pediatric and adult patients undergoing cardiac or transplant surgeries pediatric and adult

patients for testing to diagnose reversible pulmonary hypertension and in pediatric patients with

congenital diaphragmatic hernia In most if not all of these applications INOmax acts by

preventing or treating reversible pulmonary vasoconstriction reducing pulmonary arterial

pressure and improving pulmonary gas exchange

small proportion of iNOmax sales stem from its use by clinicians in

premature infant population In these patients INOmax is generally utilized by physicians as

rescue therapy primarily to vasodilate the lungs and improve pulmonary gas exchange Some

physicians speculate that INOmax therapy may promote lung development and/or reduce or

prevent the future development of lung disease in subset of these patients Although the

precise mechanisms responsible for the benefits of INOmax therapy in these patients is not

completely understood it appears that the benefits achieved in at least majority of these

patients are due to the ability of INOmax to treat or prevent reversible pulmonary

vasoconstriction

In clinical practice the use of INOmax has reduced or eliminated the use of

high risk systemic vasodilators for the treatment of PPHN INOmax in contrast to systemic

vasodilators specifically dilates the pulmonary vasculature without dilating systemic blood

vessels Further iNO preferentially vasodilates vessels of aveoli that are aerated thus

improving V/Q matching In contrast systemic vasodilators may increase blood flow to

atelectatic deflated or collapsed alveoli thereby increasing V/Q mismatch and worsening

10

Ex. 2014-0474



arterial oxygenation See Rubin Kerr KM Pulmonary Hypertension in Critical Care

Medicine Principles ofDiagnosis and Management in the Adult 2d Ed Parillo JE Dellinger

RP eds Mosby Inc 2001 pp 900-09 at 906 Kinsella JP Abman SH The Role of Inhaled

Nitric Oxide in Persistent Pulmonary Hypertension of the Newborn in Acute Respiratory Care

of the Neonate Self-Study Course 2d Ed Askin DF ed NICU Ink Book Publishers 1997

pp 369-378 at 372-73

INOmax also possesses highly desirable pharmacokinetic properties as lung-

specific vasodilator when compared to other ostensibly pulmonary-specific vasodilators For

example the short half-life of INOmax allows NOmax to exhibit rapid on and off

responses relative to INOmax dosing in contrast to non-gaseous alternatives In this way

INOmax can provide physicians with useful therapeutic tool to easily control the magnitude

and duration of the pulmonary vasodilatation desired Also the nearly instantaneous

inactivation of INOmax in the blood significantly reduces or prevents vasodilatation of non-

pulmonary vessels

The pivotal trials leading to the approval of NOmax were the CNRGI and

NINOS study

CNRGI study See Davidson et al March 1998 Inhaled Nitric Oxide for the

Early Treatment of Persistent Pulmonary Hypertension of the term Newborn Randomized

Double-Masked Placebo-Controlled Dose-Response Multicenter Study PEDIATRICS Vol

101 No 325

This study was double-blind randomized placebo-controlled multicenter trial

of 186 term and near-term neonates with pulmonary hypertension and hypoxic respiratory

failure The primary objective of the study was to determine whether INOmax would reduce

the receipt of extracorporeal membrane oxygenation ECMO in these patients Hypoxic

respiratory failure was caused by meconium aspiration syndrome MAS 35% idiopathic

persistent pulmonary hypertension of the newborn PPIThf 0% pneumonia/sepsis 24% or

respiratory distress syndrome RDS 8% Patients with mean Pa02 of 54 mm Hg and

mean oxygenation index 01 of 44 cm H2 0/mm Hg were randomly assigned to receive either

20 ppm INOmax n97 or nitrogen gas placebo n89 in addition to their ventilatory

support Patients that exhibited Pa02 60 mm Hg and pH 7.55 were weaned to ppm

11
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INOmax or placebo The primary results from the CINRGI study are presented in Table

ECMO was the primary endpoint of the study

Table Summary of Clinical Results from CINRGI Study

Placebo INOmax value

DeathorECMO 51/8957% 30/9731% 0.001

Death 5/89 6% 3/97 3% 0.48

Significantly fewer neonates in the ECMO group required ECMO and

INOmax significantly improved oxygenation as measured by Pa02 01 and alveolar-arterial

gradient

NINOS study See Inhaled Nitric Oxide in Full-Term and Nearly Full-Term

Infants with Hypoxic Respiratory Failure NEJM Vol 336 No 597

The Neonatal Inhaled Nitric Oxide Study NINOS group conducted double-

blind randomized placebo-controlled multicenter trial in 235 neonates with hypoxic

respiratory failure The objective of the study was to determine whether iNO would reduce the

occurrence of death and/or initiation of ECMO in prospectively defined cohort of term or

near-term neonates with hypoxic respiratory failure unresponsive to conventional therapy

Hypoxic respiratory failure was caused by meconium aspiration syndrome MAS 49%

pneumonia/sepsis 1% idiopathic primary pulmonary hypertension of the newborn PPHIN

17% or respiratory distress syndrome RD 11% Infants 14 days of age mean 1.7 days

with mean Pa02 of 46 mm Hg and mean oxygenation index 01 of 43 cm H20/mmHg were

12
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initially randomized to receive 100% 02 with n114 or without n121 20 ppm NO for up to

14 days Response to study drug was defined as change from baseline in Pa02 30 minutes after

starting treatment ftill response 20 mmHg partial 1020 mmHg no response 10 mm

Hg Neonates with less than ftill response were evaluated for response to 80 ppm NO or

control gas The primary results from the N1NOS study are presented in Table

13
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Table Summary of Clinical Results from NINOS Study

Control NO value

n121 n114
Death or ECMO 77 64% 52 46% 0.006

Death 20 17% 16 14% 0.60

ECMO 66 55% 44 39% 0.0 14

Extracorporeal membrane oxygenation

Death or need for ECMO was the studys primary end point

Adverse Events from CINRGI NINOS Controlled studies have included 325

patients on INOmax doses of to 80 ppm and 251 patients on placebo Total mortality in the

pooled trials was 11% on placebo and 9% on INOmax result adequate to exclude NOmax

mortality being more than 40% worse than placebo

In both the NNOS and CNRGI studies the duration of hospitalization was

similar in INOmax and placebo-treated groups

From all controlled studies at least months of follow-up is available for 278

patients who received INOmax and 212 patients who received placebo Among these patients

there was no evidence of an AE of treatment on the need for re-hospitalization special medical

services pulmonary disease or neurological sgucalseguelae

In the NINOS study treatment groups were similarwith respect to the incidence

and severity of intracranial hemorrhage Grade IV hemorrhage per ventricular leukomalacia

cerebral infarction seizures requiring anticonvulsant therapy pulmonary hemorrhage or

gastrointestinal hemorrhage

The table below shows adverse reactions that occurred in at least 5% of patients

receiving INOmax in the CINRGI study None of the differences in these adverse reactions

were statistically significant when iNO patients were compared to patients receiving placebo
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Table ADVERSE REACTIONS ON THE CINRGI TRIAL

Adverse Reaction Placebo n89 Inhaled NO n97

Atelectasis 4.8% 6.5%

Bilirubinemia 5.8% 6.5%

Hypokalemia 4.8% 8.3%

Hypotension 2.9% 5.6%

Thrombocytopenia 20 19.2% 16 14.8%

Post-Marketing Experience The following AEs have been reported as part of

the post-marketing surveillance These events have not been reported above Given the nature of

spontaneously reported post-marketing surveillance data it is impossible to determine the actual

incidence of the events or definitively establish their causal relationship to the drug The listing

is alphabetical dose errors associated with the delivery system headaches associated with

environmental exposure of NOmax in hospital staff hypotension associated with acute

withdrawal of the drug hypoxemia associated with acute withdrawal of the drug pulmonary

edema in patients with CREST syndrome

An analysis of AEs and SAEs from both the CINRGI and NNOS studies in

addition to post-marketing surveillance did not suggest that patients who have pre-existing

LVD could experience an increased risk of AEs or SAEs Nor was it predictable to physicians

skilled in the art that patients having pre-existing LVD possibly identified as those patients

having PCWP greater than 20 mmHg should be evaluated in view of the benefit versus risk of

using iNO in patients with clinically significant LVD and that these patients should be

evaluated on case by case basis

EXAMPLE N0T22 STUDY

The N0T22 study entitled Comparison of supplemental oxygen and nitric

oxide for inhalation plus oxygen in the evaluation of the reactivity of the pulmonary vasculature

during acute pulmonary vasodilatory testing was conducted both to acccss assess the safety and

15
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effectiveness of INOmax as diagnostic agent in patients undergoing assessment of

pulmonary hypertension primaryendpoint and to confirm the hypothesis that iNO is selective

for the pulmonary vasculature secondary endpoint

During and upon final analysis of the 1N0T22 study results applicants

discovered that rapidly decreasing the pulmonary vascular resistance via the administration of

iNO to patient in need of such treatment may be detrimental to patients with concomitant

pre-existing LVD Therefore precaution for patients with LVD was proposed to be included

in amended prescribing information for NOmax Physicians were further informed to

consider reducing left ventricular afterload to minimize the occurrence of pulmonary edema in

patients with pre-existing LVD

In particular the N0T22 protocol studied consecutive children undergoing

cardiac catheterization that were prospectively enrolled at 16 centers in the US and Europe

Inclusion criteria weeks to 18 years of age pulmonary hypertension diagnosis i.e either

idiopathic pulmonary hypertension IPAH or related to congenital heart disease CHD
repaired or unrepaired or cardiomyopathy with pulmonary vascular resistance index PVRI

u-my Later amendments as discussed herein added an additional inclusionary critcria

criterion of PCWP less than 20 Hg Patients were studied under general

anaesthesia or with conscious sedation according to the practice of the investigator Exclusion

criteria focal infiltrates on chest X-ray history of intrinsic lung disease and/or currently taking

PDE-5 inhibitors prostacyclin analogues or sodium nitroprusside The study involved

supplemental 02 and NO for inhalation plus 02 in the evaluation of the reactivity of the

pulmonary vasculature during acute pulmonary vasodilator testing Consecutive children

undergoing cardiac catheterization were prospectively enrolled at 16 centers in the US and

Europe As hypotension is expected in these neonatal populations the comparison between

iNO and placebo groups is difficult to assess specific secondary endpoint was evaluated in

study 1N0T22 to provide more definitive evaluation

The primary objective was to compare the response frequency with iNO and 02

vs 02 alone in addition all subjects were studied with iNO alone Patients were studied during

five periods Baseline Treatment Period Treatment Period Baseline and Treatment

Period All patients received all three treatments treatment sequence was randomized by

16
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center in blocks of in Period patients received either NO alone or 02 alone and the

alternate treatment in Period All patients received the iNO and 02 combination treatment in

Period Once the sequence was assigned treatment was unblinded Each treatment was given

for 10 minutes prior to obtaining hemodynamic measurements and the Baseline Period was at

least 10 minutes

Results for the intent-to-treat ITT population defined as all patients who were

randomized to receive drug indicated that treatment with NO plus 02 and 02 alone significantly

increased systemic vascular resistance index SVRI Table The change from baseline for

NO plus 02 was 1.4 Woods Units per meter2 W1J.m2 0.007 and that for 02 was 1.3

W1Jm2 0.004 While the change from baseline in SVRI with NO alone was -0.2 WUm2

0.899 which demonstrates lack of systemic effect

17
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Table SVRI Change From Baseline by Treatment Intent-to-Treat

Treatment

SVRI WUm2 NO Plus 02 02 NO

n109 n106 n106
Baseline room air

Mean 17.2 17.6 18.0

Standard Deviation 8.86 9.22 8.44

SD
Median 15.9 16.1 16.2

Minimum maximum -7.6 55.6 -7.6 55.6 1.9 44.8

Post-treatment

Mean 18.7 18.9 17.8

SD 9.04 8.78 9.40

Median 17.1 17.1 15.4

Minimum maximum 3.0 47.4 3.9 43.6 3.3 50.7

Change From Baseline

Mean 1.4 1.3 -0.2

SD 5.94 5.16 4.65

Median 1.2 1.0 0.2

Minimum maximum -20.5 19.1 -18.1 17.7 -12.5 12.7

pvaluea 0.007 0.004 0.899

Pairwise comparisons

NO plus 02 versus 02 O.9S2

NO plus 02 versus NO pO.Ol4

02 versus NO pO.Ol7

p-value from Wilcoxon Signed Rank Test Only patients with data to determine response at both treatments are

included in this analysis

Source 1N0T22 CSR Table 6.4.1 and Appendix 16.2.6 ATTACHMENT

The ideal pulmonary vasodilator should reduce PVRI and/or PAPm while having

no appreciable effect on systemic blood pressure or SVRI In this case the ratio of PVRI to

SVRI would decrease given some measure of the selectivity of the agent for the pulmonary

vascular bed The change in the ratio of PVRI to SVRI by treatment is shown in Table

18
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Table Change in Ratio of PYRI to SYRI by Treatment Intent-to-Treat

Treatment

Ratio PVRI/SVRI NO Plus 02 02 NO

n108 n1O5 n106
Baseline

Mean 0.6 0.5 0.6

SD 0.60 0.45 0.56

Median 0.5 0.5 0.4

Minimum Maximum -1.6 4.7 -1.6 1.8 0.0 4.7

Post Treatment

Mean 0.4 0.4 0.5

SD 0.31 0.31 0.46

Median 0.3 0.4 0.3

Minimum 0.0 1.3 0.0 1.4 -1.2 2.2

Maximum

Change from Baseline

Mean -0.2 -0.1 -0.1

SD 0.52 0.31 0.54

Median -0.1 -0.1 0.0

Minimum -4.4 2.0 -1.6 2.0 -4.4 1.6

Maximum

Value 0.00 0.00 0.002

Wilcoxon Signed Rank Test

Source 1N0T22 CSR Table 6.5.1 ATTACHMENT

All three treatments have preferential effect on the pulmonary vascular bed

suggesting that all three are selective pulmonary vasodilators The greatest reduction in the ratio

was during treatment with NO plus 02 possibly due to the decrease in SVRI effects seen with

02 and NO plus 02 These results are displayed as percent change in the ratio See Table
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Table Percent Change in Ratio of PVRI to SVRI by Treatment Intent-to-Treat

Treatment

Ratio PVRI/SVRI NO Plus 02 02 NO

n108 n105 n106
Baseline

Mean 0.6 0.5 0.6

SD 0.60 0.45 0.56

Median 0.5 0.5 0.4

Minimum Maximum -1.6 4.7 -1.6 1.8 0.0 4.7

Post Treatment

Mean 0.4 0.4 0.5

SD 0.31 0.31 0.46

Median 0.3 0.4 0.3

Minimum 0.0 1.3 0.0 1.4 -1.2 2.2

Maximum

Percent Change from

Baseline

Mean -33.5 -19.3 -6.2

SD 36.11 34.59 64.04

Median -34.0 -21.3 -13.8

Minimum -122.2 140.1 -122.7 93.3 -256.1 294.1

Maximum

Value 0.00 0.00 0.006

1Wilcoxon Signed Rank Test

Source 1N0T22 CSR Table 6.5.2 ATTACHMENT

NO plus 02 appeared to provide the greatest reduction in the ratio suggesting

that NO plus 02 was more selective for the pulmonary vasculature than either agent alone

Overview of Cardiovascular Safety In the 1N0T22 diagnostic study all

treatments NO plus 02 02 and NO were well-tolerated Seven patients of 134 treated

experienced an AE during the study These included cardiac arrest bradycardia low cardiac

output CO syndrome elevated ST segment the portion of an electrocardiogram between the

end of the QRS complex and the beginning of the wave on the electrocardiography ECG
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decreased 02 saturation hypotension mouth hemorrhage and pulmonary hypertension PH
The numbers of patients and events were too small to determine whether risk for AEs differed

by treatment diagnosis age gender or race Eight patients are shown in Table due to the time

period in which events are reported AEs were reported for 12 hours or until hospital discharge

which limits the period in which such events can be reported There is technically no time

limit in which SAEs are to be reported So there were AEs during the study and at least one

SAE after the study

total of patients had AEs assessed as being related to study drug These

events included bradycardia low CO syndrome ST segment elevation on the ECG low 02

saturation PH and hypotension All but AEs were mild or moderate in intensity and were

resolved Study treatments had slight and non-clinically significant effects on vital signs

including heart rate systolic arterial pressure and diastolic arterial pressure When an

investigator records an AE they are required to say if in their opinion the event is related to

the treatment or not In this case of were considered by the investigator to be related to

treatment

The upper limit of normal PCWP in children is 10-12 mm Hg and 15 mm Hg in

adults In 1N0T22 baseline PCWP value was not included as exclusion criteria However

after the surprising and unexpected identification of SAEs in the early tested patients it was

determined that patients with pre-existing LVD had an increased risk of experiencing an AE or

SAE upon administration e.g worsening of left ventricular function due to the increased flow

of blood through the lungs Accordingly the protocol for 1N0T22 was amended

to exclude patients with baseline PCWP greater than 20 mm Hg after one patient experienced

acute circulatory collapse and died during the study The value 20 mm Hg was selected to

avoid enrollment of pediatric population with LVD such that they would be most likely at

risk for these SAEs

SAEs were collected from the start of study treatment until hospital discharge or

12 hours whichever occurred sooner Three SAEs were reported during the study period and

total of SAEs were reported Three of these were fatal SAEs and were nonfatal one of

which led to study discontinuation In addition one non-serious AE also 1-ea4 led to
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discontinuation list of subjects who died discontinued or experienced an SAE is provided in

Table below

Table Subjects that died discontinued or experienced SAEs

Patient AE Serious Fatal Discontinued

number treatment

01020 Desaturation hypoxia No No Yes

02002 Pulmonary edema Yes No No

04001 Hypotension and cardiac arrest Yes Yes No
04003 Hypotension and ECG changes Yes No Yes

04008 Hypotension and hypoxemia Yes Yes No

05002 Hypoxia and bradycardia also Yes Yes No

pulmonary_edema

07003 Cardiac arrest Yes No No
17001 Hypoxia Yes No No

Two of the fatal SAEs were deemed related to therapy All non-fatal SAEs

were also considered related to therapy The numbers of patients and events were too small to

determine whether risk for SAEs differed by treatment diagnosis age gender or race At least

two patients developed signs of pulmonary edema subjects 05002 and 02002 This is of

interest because pulmonary edema has previously been reported with the use of iNO in patients

with LVD and may be related to decreasing PVRI and overfilling of the left atrium Hayward

CS et al 1996 Inhaled Nitric Oxide in Cardiac Failure Vascular Versus Ventricular Effects

Cardiovascular Pharmacology 2780-85 Bocchi EA et al 1994 Inhaled Nitric Oxide Leading

to Pulmonary Edema in Stable Severe Heart Failure Am Cardiology 7470-72 and Semigran

MJ et al 1994 Hemodynamic Effects of Inhaled Nitric Oxide in Heart Failure JAm Coll

Cardiology 24982-988

Although the SAE rate is within range for this population it appears that patients

with the most elevated PCWP at baseline had disproportionately high number of these events

Bocchi EA et al 1994 Semigran MJ et al 1994

In the 1N0T22 study 10 of the total 134 patients had baseline PCWP 18 mm

Hg 7.5% of which subjects 04001 02002 and 04003 had SAE or were prematurely

discontinued from the study 30% compared to 6.5% for the entire cohort
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Although there were very few significant AEs in the N0T22 study these events

are consistent with the expected physiologic changes in patients with severe LVD The events

also corroborate prior observations that iNO is rapidly acting selective for the pulmonary

vasculature and well-tolerated in most patients The actual incidence of acute LVD during

acute ventricular failure AVT is unknown However it is reasonable to expect that

significant number of patients are at-risk for an increased incidence of SAEs upon iNO

treatment based upon the nature of the underlying nature of the illness i.e pulmonary

hypertension and cardiovascular disease more generally Thus it would be advantageous to

have physicians identify these patients prior to beginning iNO treatment so that the physicians

are alerted to this possible outcome

Benefits and Risks Conclusions The N0T22 study was designed to

demonstrate the physiologic effects of iNO in well defined cohort of children i.e intended

patient population with pulmonary hypertension using high concentration 80 ppm of iNO

i.e one that would be expected to have the maximal pharmacodynamic effect N0T22 was the

largest and most rigorous pharmacodynamic study of iNO conducted to date and it confirms

number of prior observations such as iNO iNO being rapidly acting selective for the

pulmonary vasculature and well-tolerated in most patients

It is also acknowledged that rapidly decreasing the PVR may be undesirable and

even dangerous in patients with concomitant LVD In the 1N0T22 study the overall numbers

of SAEs and fatal SAEs are within the expected range for patients with this degree of

cardiopulmonary disease The overall rate is 7/124 5.6% which is closely comparable to the

rate of 6% recently reported in very similarcohort of patients Taylor CJ et al 2007 Risk of

cardiac catheterization under anaesthesia in children with pulmonary hypertension Br JAnaesth

985657-61 Thus the overall rate of SAEs would seem to be more closely related to the

underlying severity of illness of the patients rather than to the treatments given during this

study

The N0T22 study results demonstrate that patients who had pre-existing LVD

may experience an increased rate of SAEs e.g pulmonary edema During the course of the

study the protocol was amended to exclude patients with PCWP 20 mmHg The benefit/risk

of using iNO in patients with clinically significant LVD should be evaluated on case by case
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basis reduction in left ventricular afterload may perhaps be applied to minimize the

occurrence of pulmonary edema
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METHODS FOR IMPROVING THE SAFETY OF TREATING PEDIATRIC PATIENTS
WHO ARE CANDIDATES FOR INHALED NITRIC OXIDE TREATMENT

CROSS REFERENCE TO RELATED APPLICATIONS

This application is continuation of U.S Serial No 14/45 1057 filed August

2014 which is continuation of U.S Serial No 13/683417 now U.S Patent No 8795741

filed November 21 2012 which is continuation of U.S Serial No 12/820866 filed June 22

2010 and now abandoned which is continuation of U.S Serial No 12/494598 filed June 30

2009 and now abandoned U.S Serial No 13/683417 is also continuation of U.S Serial

No 13/65 1660 now U.S Patent No 8431163 filed October 15 2012 which is

continuation of U.S Application Serial No 12/821041 now U.S Patent No 8293284 filed

June 22 2010 which is continuation of U.S Application Serial No 12/494598 filed June 30

2009 and now abandoned U.S Serial No 14/45 1057 is also division of U.S Application

Serial No 13/683444 filed November 21 2012 which is division of U.S Application Serial

No 12/820866 filed June 22 2010 and now abandoned which is continuation of U.S

Application Serial No 12/494598 filed June 30 2009 U.S Application Serial No 13/683444

is also division of 13/651660 now U.S Patent No 8431163 filed October 15 2012 which

is continuation of U.S Application Serial No 12/821041 now U.S Patent No 8293284

filed June 22 2010 which is continuation of U.S Application Serial No 12/494598 filed

June 30 2009 and now abandoned This application is also division of 13/683444 filed

November 21 2012 which is division of U.S Application Serial No 12/820866 filed

June 22 2010 and now abandoned which is continuation of U.S Application Serial

No 12/494598 filed June 30 2009 U.S Application Serial No 13/683444 is also division

of 13/651660 now U.S Patent No 8431163 filed October 15 2012 which is continuation

of U.S Application Serial No 12/821041 now U.S Patent No 8293284 filed June 22

2010 which is continuation of U.S Application Serial No 12/494598 filed June 30 2009

and now abandoned The contents of the foregoing applications are incorporated by reference

in the present application

STATEMENT CONCERNING GOVERNMENT INTEREST

Not applicable
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BACKGROUND OF THE INVENTION

INOmax nitric oxide for inhalation is an approved drug product for the

treatment of term and near-term 34 weeks gestation neonates having hypoxic respiratory

failure associated with clinical or echocardiographic evidence of pulmonary hypertension

The use of inhaled NO iNO has been studied and reported in the literature

Kieler-Jensen et al 1994 Inhaled Nitric Oxide in the Evaluation of Heart Transplant

Candidates with Elevated Pulmonary Vascular Resistance JHeart Lung Transplantation

13366-375 Pearl RG et al 1983 Acute Hemodynamic Effects of Nitroglycerin in Pulmonary

Hypertension American College ofPhysicians 999-13 Ajami GH et al 2007 Comparison of

the Effectiveness of Oral Sildenafil Versus Oxygen Administration as Test for Feasibility of

Operation for Patients with Secondary Pulmonary Arterial Hypertension Pediatr Cardiol

Schulze-Neick et al 2003 Intravenous Sildenafil Is Potent Pulmonary Vasodilator in

Children With Congenital Heart Disease Circulation 108Suppl IIII-167-II-173 Lepore JJ et

al 2002 Effect of Sildenafil on the Acute Pulmonary Vasodilator Response to Inhaled Nitric

Oxide in Adults with Primary Pulmonary Hypertension The American Journal ofCardiology

90677-680 and Ziegler JW et al 1998 Effects of Dipyridamole and Inhaled Nitric Oxide in

Pediatric Patients with Pulmonary Hypertension American Journal ofRespiratory and Critical

Care Medicine 1581388-95

SUMMARY OF THE INVENTION

One aspect of the invention relates to pre-screening methodology or protocol

having exclusionary criteria to be evaluated by medical provider prior to treatment of patient

with iNO One objective of the invention is to evaluate and possibly exclude from treatment

patients eligible for treatment with iNO who have pre-existing left ventricular dysfunction

LVD Patients who have pre-existing LVD may experience and are at risk of an increased

rate of adverse events or serious adverse events e.g pulmonary edema when treated with iNO

Such patients may be characterized as having pulmonary capillary wedge pressure PCWP

greater than 20 mm Hg and should be evaluated on case-by-case basis with respect to the

benefit versus risk of using iNO as treatment option
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Accordingly one aspect of the invention includes method of reducing the risk

or preventing the occurrence in human patient of an adverse event AE or serious adverse

event SAE associated with medical treatment comprising inhalation of nitric oxide said

method comprising the steps or acts of providing pharmaceutically acceptable nitric oxide

gas to medical provider and informing the medical provider that excluding human patients

who have pre-existing left ventricular dysfunction from said treatment reduces the risk or

prevents the occurrence of the adverse event or the serious adverse event associated with said

medical treatment

Further provided herein is method of reducing the risk or preventing the

occurrence in human patient of an adverse event or serious adverse event associated with

medical treatment comprising inhalation of nitric oxide said method comprising the steps or

acts of providing pharmaceutically acceptable nitric oxide gas to medical provider and

informing the medical provider that human patients having pre-existing left ventricular

dysfunction experience an increased risk of serious adverse events associated with said medical

treatment

Another aspect of the invention is method of reducing one or more of an AE or

SAE in an intended patient population in need of being treated with iNO comprising the steps

or acts of identifying patient eligible for iNO treatment evaluating and screening the

patient to identify if the patient has pre-existing LVD and excluding from iNO treatment

patient identified as having pre-existing LVD

Another aspect of the invention is method of reducing the risk or preventing the

occurrence in patient of one or more of an AE or SAE associated with medical treatment

comprising iNO the method comprising the steps or acts of identifying patient in need of

receiving iNO treatment evaluating and screening the patient to identify if the patient has

pre-existing LVD and administering iNO if the patient does not have pre-existing LVD

thereby reducing the risk or preventing the occurrence of the AE or the SAE associated with the

iNO treatment Alternatively step may comprise further evaluating the risk versus benefit of

utilizing iNO in patient where the patient has clinically significant LVD before administering

iNO to the patient

In an exemplary embodiment of the method the method further comprises

informing the medical provider that there is risk associated with using inhaled nitric oxide in
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human patients who have preexisting or clinically significant left ventricular dysfunction and

that such risk should be evaluated on case by case basis

In another exemplary embodiment of the method the method further comprises

informing the medical provider that there is risk associated with using inhaled nitric oxide in

human patients who have left ventricular dysfunction

In an exemplary embodiment of the methods described herein patient having

pre-existing LVD is characterized as having PCWP greater than 20 mm Hg

In an exemplary embodiment of the method the patients having pre-existing

LVD demonstrate PCWP 20 mm Hg

In another exemplary embodiment of the method the iNO treatment further

comprises inhalation of oxygen 02 or concurrent ventilation

In another exemplary embodiment of the method the patients having pre

existing LVD have one or more of diastolic dysfunction hypertensive cardiomyopathy systolic

dysfunction ischemic cardiomyopathy viral cardiomyopathy idiopathic cardiomyopathy

autoimmune disease related cardiomyopathy drug-related cardiomyopathy toxin-related

cardiomyopathy structural heart disease valvular heart disease congenital heart disease or

associations thereof

In another exemplary embodiment of the method the patient population

comprises children

In another exemplary embodiment of the method the patient population

comprises adults

In another exemplary embodiment of the method the patients who have pre

existing LVD are at risk of experiencing an increased rate of one or more AEs or SAEs selected

from pulmonary edema hypotension cardiac arrest electrocardiogram changes hypoxemia

hypoxia bradycardia or associations thereof

In another exemplary embodiment of the method the intended patient population

in need of being treated with inhalation of nitric oxide has one or more of idiopathic pulmonary

arterial hypertension characterized by mean pulmonary artery pressure PAPm 25 mm Hg

at rest PCWP 15 mmHg and pulmonary vascular resistance index PVRI um2

congenital heart disease with pulmonary hypertension repaired and unrepaired characterized by

PAPm 25 mm Hg at rest and PVRI um2 cardiomyopathy characterized by PAPm 25
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mm Hg at rest and PVRI um2 or the patient is scheduled to undergo right heart

catheterization to assess pulmonary vasoreactivity by acute pulmonary vasodilatation testing

In another exemplary embodiment of any of the above methods the method

further comprises reducing left ventricular afterload to minimize or reduce the risk of the

occurrence of an adverse event or serious adverse event being pulmonary edema in the patient

The left ventricular afterload may be minimized or reduced by administering pharmaceutical

dosage form comprising nitroglycerin or calcium channel blocker to the patient The left

ventricular afterload may also be minimized or reduced using an intra-aortic balloon pump

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

INOmax nitric oxide for inhalation was approved for sale in the United States

by the U.S Food and Drug Administration FDA in 1999 Nitric oxide the active substance

in iNOmax is selective pulmonary vasodilator that increases the partial pressure of arterial

oxygen PaO2 by dilating pulmonary vessels in better ventilated areas of the lung redistributing

pulmonary blood flow away from the lung regions with low ventilationlperfusion V/Q ratios

toward regions with normal ratios iNOmax significantly improves oxygenation reduces the

need for extracorporeal oxygenation and is indicated to be used in conjunction with ventilatory

support and other appropriate agents The FDA-approved prescribing information for iNOmax

in effect in 2009 is incorporated herein by reference in its entirety The DOSAGE section of the

prescribing information for INOmax states that the recommended dose of INOmax is 20

ppm and that treatment should be maintained up to 14 days or until the underlying oxygen

desaturation has resolved and the neonate is ready to be weaned from INOmax therapy The

ADMINISTRATION section of the prescribing information says that the safety and

effectiveness of inhaled nitric oxide have been established in population receiving other

therapies for hypoxic respiratory failure including vasodilators intravenous fluids bicarbonate

therapy and mechanical ventilation The CONTRAINDICATIONS section of the prescribing

information states that iNOmax should not be used in the treatment of neonates known to be

dependent on right-to-left shunting of blood

INOmax is gaseous blend of NO and nitrogen 0.08% and 99.92%

respectively for 800 ppm and 0.0 1% and 99.99% respectively for 100 ppm and is supplied in

aluminium cylinders as compressed gas under high pressure In general iNOmax is
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administered to patient in conjunction with ventilatory support and 02 Delivery devices

suitable for the safe and effective delivery of gaseous NO for inhalation include the iNOvent

INOmax DS INOpulse INOblender or other suitable drug delivery and regulation

devices or components incorporated therein or other related processes which are described in

various patent documents including USPNs 5558083 5732693 5752504 5732694

6089229 6109260 6125846 6164276 6581592 5918596 5839433 7114510

5417 5670125 5670127 5692495 5514204 7523752 5699790 5885621 US

Patent Application Serial Nos 11/355670 US 2007/0190184 10/520270 US

2006/0093681 11/401722 US 2007/0202083 10/053535 US 2002/0155 166 10/367277

US 2003/0219496 10/439632 US 2004/0052866 10/371666 US 2003/0219497

10/413817 US 2004/0005367 12/050826 US 2008/0167609 and PCT/U52009/045266 all

of which are incorporated herein by reference in their entirety

Such devices deliver INOmax into the inspiratory limb of the patient breathing

circuit in way that provides constant concentration of NO to the patient throughout the

inspired breath Importantly suitable delivery devices provide continuous integrated

monitoring of inspired 02 NO2 and NO comprehensive alarm system suitable power

source for uninterrupted NO delivery and backup NO delivery capability

As used herein the term children and variations thereof includes those being

around weeks to 18 years of age

As used herein the term adult and variations thereof includes those being

over 18 years of age

As used herein the terms adverse event and AE and variations thereof

mean any untoward occurrence in subject or clinical investigation subject administered

pharmaceutical product such as nitric oxide and which does not necessarily have causal

relationship with such treatment An adverse event can therefore be any unfavorable and

unintended sign including an abnormal laboratory finding symptom or disease temporarily

associated with the use of medicinal/investigational product whether or not related to the

investigational product relationship to the investigational product is not necessarily proven

or implied However abnormal values are not reported as adverse events unless considered

clinically significant by the investigator
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As used herein the terms adverse drug reaction and ADR and variations

thereof mean any noxious and unintended response to medicinal product related to any dose

As used herein the terms serious adverse event and SAE or serious adverse

drug reaction and serious ADR and variations thereof mean significant hazard or side

effect regardless of the investigators opinion on the relationship to the investigational product

serious adverse event or reaction is any untoward medical occurrence that at any dose results

in death is life-threatening which refers to an event/reaction where the patient was at risk of

death at the time of the event/reaction however this does not refer to an event/reaction that

hypothetically may have caused death if it were more severe requires inpatient hospitalization

or results in prolongation of existing hospitalization results in persistent or significant

disability/incapacity is congenital anomaly/birth defect or is medically important event or

reaction Medical and scientific judgment is exercised in deciding whether reporting is

appropriate in other situations such as important medical events that may not be immediately

life threatening or result in death or hospitalization but may jeopardize the subject or may

require medical or surgical intervention to prevent one of the other outcomes listed above--these

are also considered serious Examples of such medical events include cancer allergic

bronchospasm requiring intensive treatment in an emergency room or at home blood dyscrasias

or convulsions that do not result in hospitalizations or the development of drug dependency or

drug abuse Serious clinical laboratory abnormalities directly associated with relevant clinical

signs or symptoms are also reported

Left Ventricular Dysfunction Patients having pre-existing LVD may be

described in general as those with elevated pulmonary capillary wedge pressure including those

with diastolic dysfunction including hypertensive cardiomyopathy those with systolic

dysfunction including those with cardiomyopathies including ischemic or viral

cardiomyopathy or idiopathic cardiomyopathy or autoimmune disease related cardiomyopathy

and side effects due to drug related or toxic-related cardiomyopathy or structural heart disease

valvular heart disease congenital heart disease idiopathic pulmonary arterial hypertension

pulmonary hypertension and cardiomyopathy or associations thereof Identifying patients

with pre-existing LVD is known to those skilled in the medicinal arts and such techniques for

example may include assessment of clinical signs and symptoms of heart failure or

echocardiography diagnostic screening
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Pulmonary Capillary Wedge Pressure Pulmonary capillary wedge pressure or

PCWP provides an estimate of left atrial pressure Identifying patients with pre-existing

PCWP is known to those skilled in the medicinal arts and such techniques for example may

include measuring by inserting balloon-tipped multi-lumen catheter also known as Swan

Ganz catheter Measurement of PCWP may be used as means to diagnose the severity of

LVD sometimes also referred to as left ventricular failure PCWP is also desired measure

when evaluating pulmonary hypertension Pulmonary hypertension is often caused by an

increase in pulmonary vascular resistance PVR but may also arise from increases in

pulmonary venous pressure and pulmonary blood volume secondary to left ventricular failure or

mitral or aortic valve disease

In cardiac physiology the term afterload is used to mean the tension produced

by chamber of the heart in order to contract If the chamber is not mentioned it is usually

assumed to be the left ventricle However the strict definition of the term relates to the

properties of single cardiac myocyte It is therefore of direct relevance only in the laboratory

in the clinic the term end-systolic pressure is usually more appropriate although not equivalent

The term left ventricular afterload and variations thereof refers to the pressure

that the chamber of the heart has to generate in order to eject blood out of the chamber Thus it

is consequence of the aortic pressure since the pressure in the ventricle must be greater than

the systemic pressure in order to open the aortic valve Everything else held equal as afterload

increases cardiac output decreases Disease processes that increase the left ventricular afterload

include increased blood pressure and aortic valve disease Hypertension increased blood

pressure increases the left ventricular afterload because the left ventricle has to work harder to

eject blood into the aorta This is because the aortic valve wont open until the pressure

generated in the left ventricle is higher than the elevated blood pressure Aortic stenosis

increases the afterload because the left ventricle has to overcome the pressure gradient caused

by the stenotic aortic valve in addition to the blood pressure in order to eject blood into the

aorta For instance if the blood pressure is 120/80 and the aortic valve stenosis creates trans

valvular gradient of 30 mmHg the left ventricle has to generate pressure of 110 mmHg in

order to open the aortic valve and eject blood into the aorta Aortic insufficiency increases

afterload because percentage of the blood that is ejected forward regurgitates back through the

diseased aortic valve This leads to elevated systolic blood pressure The diastolic blood
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pressure would fall due to regurgitation This would result in an increased pulse pressure

Mitral regurgitation decreases the afterload During ventricular systole the blood can

regurgitate through the diseased mitral valve as well as be ejected through the aortic valve This

means that the left ventricle has to work less to eject blood causing decreased afterload

Afterload is largely dependent upon aortic pressure

An intra-aortic balloon pump IABP is mechanical device that is used to

decrease myocardial oxygen demand while at the same time increasing cardiac output By

increasing cardiac output it also increases coronary blood flow and therefore myocardial oxygen

delivery It consists of cylindrical balloon that sits in the aorta and counterpulsates That is it

actively deflates in systole increasing forward blood flow by reducing afterloadthtts and

actively inflates in diastole increasing blood flow to the coronary arteries These actions have

the combined result of decreasing myocardial oxygen demand and increasing myocardial

oxygen supply The balloon is inflated during diastole by computer controlled mechanism

usually linked to either an ECG or pressure transducer at the distal tip of the catheter some

IABPs such as the Datascope System 98XT allow for asynchronous counterpulsation at set

rate though this setting is rarely used The computer controls the flow of helium from cylinder

into and out of the balloon Helium is used because its low viscosity allows it to travel quickly

through the long connecting tubes and it has lower risk of causing harmful embolism should

the balloon rupture while in use Intraaortic balloon counterpulsation is used in situations when

the hearts own cardiac output is insufficient to meet the oxygenation demands of the body

These situations could include cardiogenic shock severe septic shock post cardiac surgery and

numerous other situations

Patients eligible for treatment with iNO In general patients approved for

treatment of iNO are term and near-term 34 weeks gestation neonates having hypoxic

respiratory failure associated with clinical or echocardiographic evidence of pulmonary

hypertension condition also known as persistent pulmonary hypertension in the newborn

PPHN Due to the selective non-systemic nature of iNO to reduce pulmonary hypertension

physicians skilled in the art further employ INOmax to treat or prevent pulmonary

hypertension and improve blood 02 levels in variety of other clinical settings including in

both pediatric and adult patients suffering from acute respiratory distress syndrome ARDS
pediatric and adult patients undergoing cardiac or transplant surgeries pediatric and adult
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patients for testing to diagnose reversible pulmonary hypertension and in pediatric patients with

congenital diaphragmatic hernia In most if not all of these applications INOmax acts by

preventing or treating reversible pulmonary vasoconstriction reducing pulmonary arterial

pressure and improving pulmonary gas exchange

small proportion of iNOmax sales stem from its use by clinicians in

premature infant population In these patients INOmax is generally utilized by physicians as

rescue therapy primarily to vasodilate the lungs and improve pulmonary gas exchange Some

physicians speculate that INOmax therapy may promote lung development and/or reduce or

prevent the future development of lung disease in subset of these patients Although the

precise mechanisms responsible for the benefits of INOmax therapy in these patients is not

completely understood it appears that the benefits achieved in at least majority of these

patients are due to the ability of INOmax to treat or prevent reversible pulmonary

vasoconstriction

In clinical practice the use of INOmax has reduced or eliminated the use of

high risk systemic vasodilators for the treatment of PPHN INOmax in contrast to systemic

vasodilators specifically dilates the pulmonary vasculature without dilating systemic blood

vessels Further iNO preferentially vasodilates vessels of aveoli that are aerated thus

improving V/Q matching In contrast systemic vasodilators may increase blood flow to

atelectatic deflated or collapsed alveoli thereby increasing V/Q mismatch and worsening

arterial oxygenation See Rubin Kerr KM Pulmonary Hypertension in Critical Care

Medicine Principles ofDiagnosis and Management in the Adult 2d Ed Parillo JE Dellinger

RP eds Mosby Inc 2001 pp 900-09 at 906 Kinsella JP Abman SH The Role of Inhaled

Nitric Oxide in Persistent Pulmonary Hypertension of the Newborn in Acute Respiratory Care

of the Neonate Self-Study Course 2d Ed Askin DF ed NICU Ink Book Publishers 1997

pp 369-378 at 372-73

INOmax also possesses highly desirable pharmacokinetic properties as lung

specific vasodilator when compared to other ostensibly pulmonary-specific vasodilators For

example the short half-life of INOmax allows iNOmax to exhibit rapid on and off

responses relative to INOmax dosing in contrast to non-gaseous alternatives In this way

INOmax can provide physicians with useful therapeutic tool to easily control the magnitude
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and duration of the pulmonary vasodilatation desired Also the nearly instantaneous

inactivation of INOmax in the blood significantly reduces or prevents vasodilatation of non-

pulmonary vessels

The pivotal trials leading to the approval of NOmax were the CNRGI and

NINOS study

CNRGI study See Davidson et al March 1998 Inhaled Nitric Oxide for the

Early Treatment of Persistent Pulmonary Hypertension of the term Newborn Randomized

Double-Masked Placebo-Controlled Dose-Response Multicenter Study PEDIATRICS Vol

101 No 325

This study was double-blind randomized placebo-controlled multicenter trial

of 186 term and near-term neonates with pulmonary hypertension and hypoxic respiratory

failure The primary objective of the study was to determine whether INOmax would reduce

the receipt of extracorporeal membrane oxygenation ECMO in these patients Hypoxic

respiratory failure was caused by meconium aspiration syndrome MAS 35% idiopathic

persistent pulmonary hypertension of the newborn PPIThf 0% pneumonia/sepsis 24% or

respiratory distress syndrome RDS 8% Patients with mean Pa02 of 54 mm Hg and

mean oxygenation index 01 of 44 cm H2 0/mm Hg were randomly assigned to receive either

20 ppm INOmax n97 or nitrogen gas placebo n89 in addition to their ventilatory

support Patients that exhibited Pa02 60 mm Hg and pH 7.55 were weaned to ppm

INOmax or placebo The primary results from the CINRGI study are presented in Table

ECMO was the primary endpoint of the study

Table Summary of Clinical Results from CINRGI Study

Placebo INOmax value

Death orECMO 51/8957% 30/9731% 0.001

11
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Placebo INOmax value

Death 5/89 6% 3/97 3% 0.48

Significantly fewer neonates in the ECMO group required ECMO and

INOmax significantly improved oxygenation as measured by Pa02 01 and alveolar-arterial

gradient

NINOS study See Inhaled Nitric Oxide in Full-Term and Nearly Full-Term

Infants with Hypoxic Respiratory Failure NEJM Vol 336 No 597

The Neonatal Inhaled Nitric Oxide Study NINOS group conducted double-

blind randomized placebo-controlled multicenter trial in 235 neonates with hypoxic

respiratory failure The objective of the study was to determine whether iNO would reduce the

occurrence of death and/or initiation of ECMO in prospectively defined cohort of term or

near-term neonates with hypoxic respiratory failure unresponsive to conventional therapy

Hypoxic respiratory failure was caused by meconium aspiration syndrome MAS 49%

pneumonia/sepsis 1% idiopathic primary pulmonary hypertension of the newborn PPHIN

17% or respiratory distress syndrome RD 11% Infants 14 days of age mean 1.7 days

with mean Pa02 of 46 mm Hg and mean oxygenation index 01 of 43 cm H20/mmHg were

initially randomized to receive 100% 02 with n114 or without n121 20 ppm NO for up to

14 days Response to study drug was defined as change from baseline in Pa02 30 minutes after

starting treatment full response 20 mmHg partial 1020 mmHg no response 10 mm

Hg Neonates with less than full response were evaluated for response to 80 ppm NO or

control gas The primary results from the NNOS study are presented in Table

12
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Table Summary of Clinical Results from NINOS Study

Control NO value

n121 n114
Death or ECMO 77 64% 52 46% 0.006

Death 20 17% 16 14% 0.60

ECMO 66 55% 44 39% 0.0 14

Extracorporeal membrane oxygenation

Death or need for ECMO was the studys primary end point

Adverse Events from CINRGI NINOS Controlled studies have included 325

patients on INOmax doses of to 80 ppm and 251 patients on placebo Total mortality in the

pooled trials was 11% on placebo and 9% on INOmax result adequate to exclude NOmax

mortality being more than 40% worse than placebo

In both the NNOS and CNRGI studies the duration of hospitalization was

similar in INOmax and placebo-treated groups

From all controlled studies at least months of follow-up is available for 278

patients who received INOmax and 212 patients who received placebo Among these patients

there was no evidence of an AE of treatment on the need for re-hospitalization special medical

services pulmonary disease or neurological sequelae

In the NINOS study treatment groups were similarwith respect to the incidence

and severity of intracranial hemorrhage Grade IV hemorrhage per ventricular leukomalacia

cerebral infarction seizures requiring anticonvulsant therapy pulmonary hemorrhage or

gastrointestinal hemorrhage

The table below shows adverse reactions that occurred in at least 5% of patients

receiving INOmax in the CINRGI study None of the differences in these adverse reactions

were statistically significant when iNO patients were compared to patients receiving placebo

13
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Table ADVERSE REACTIONS ON THE CINRGI TRIAL

Adverse Reaction Placebo n89 Inhaled NO n97

Atelectasis 4.8% 6.5%

Bilirubinemia 5.8% 6.5%

Hypokalemia 4.8% 8.3%

Hypotension 2.9% 5.6%

Thrombocytopenia 20 19.2% 16 14.8%

Post-Marketing Experience The following AEs have been reported as part of

the post-marketing surveillance These events have not been reported above Given the nature of

spontaneously reported post-marketing surveillance data it is impossible to determine the actual

incidence of the events or definitively establish their causal relationship to the drug The listing

is alphabetical dose errors associated with the delivery system headaches associated with

environmental exposure of NOmax in hospital staff hypotension associated with acute

withdrawal of the drug hypoxemia associated with acute withdrawal of the drug pulmonary

edema in patients with CREST syndrome

An analysis of AEs and SAEs from both the CINRGI and NNOS studies in

addition to post-marketing surveillance did not suggest that patients who have pre-existing

LVD could experience an increased risk of AEs or SAEs Nor was it predictable to physicians

skilled in the art that patients having pre-existing LVD possibly identified as those patients

having PCWP greater than 20 mmHg should be evaluated in view of the benefit versus risk of

using iNO in patients with clinically significant LVD and that these patients should be

evaluated on case by case basis

EXAMPLE N0T22 STUDY

The N0T22 study entitled Comparison of supplemental oxygen and nitric

oxide for inhalation plus oxygen in the evaluation of the reactivity of the pulmonary vasculature

during acute pulmonary vasodilatory testing was conducted both to assess the safety and

14
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effectiveness of INOmax as diagnostic agent in patients undergoing assessment of

pulmonary hypertension primaryendpoint and to confirm the hypothesis that iNO is selective

for the pulmonary vasculature secondary endpoint

During and upon final analysis of the 1N0T22 study results applicants

discovered that rapidly decreasing the pulmonary vascular resistance via the administration of

iNO to patient in need of such treatment may be detrimental to patients with concomitant

pre-existing LVD Therefore precaution for patients with LVD was proposed to be included

in amended prescribing information for NOmax Physicians were further informed to

consider reducing left ventricular afterload to minimize the occurrence of pulmonary edema in

patients with pre-existing LVD

In particular the N0T22 protocol studied consecutive children undergoing

cardiac catheterization that were prospectively enrolled at 16 centers in the US and Europe

Inclusion criteria weeks to 18 years of age pulmonary hypertension diagnosis i.e either

idiopathic pulmonary hypertension IPAH or related to congenital heart disease CHD
repaired or unrepaired or cardiomyopathy with pulmonary vascular resistance index PVRI

u-my Later amendments as discussed herein added an additional inclusionary criterion of

PCWP less than 20 mm Hg Patients were studied under general anaesthesia or with conscious

sedation according to the practice of the investigator Exclusion criteria focal infiltrates on

chest X-ray history of intrinsic lung disease and/or currently taking PDE-5 inhibitors

prostacyclin analogues or sodium nitroprusside The study involved supplemental 02 and NO

for inhalation plus 02 in the evaluation of the reactivity of the pulmonary vasculature during

acute pulmonary vasodilator testing Consecutive children undergoing cardiac catheterization

were prospectively enrolled at 16 centers in the US and Europe As hypotension is expected in

these neonatal populations the comparison between iNO and placebo groups is difficult to

assess specific secondary endpoint was evaluated in study 1N0T22 to provide more

definitive evaluation

The primary objective was to compare the response frequency with iNO and 02

vs 02 alone in addition all subjects were studied with iNO alone Patients were studied during

five periods Baseline Treatment Period Treatment Period Baseline and Treatment

Period All patients received all three treatments treatment sequence was randomized by
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center in blocks of in Period patients received either NO alone or 02 alone and the

alternate treatment in Period All patients received the iNO and 02 combination treatment in

Period Once the sequence was assigned treatment was unblinded Each treatment was given

for 10 minutes prior to obtaining hemodynamic measurements and the Baseline Period was at

least 10 minutes

Results for the intent-to-treat ITT population defined as all patients who were

randomized to receive drug indicated that treatment with NO plus 02 and 02 alone significantly

increased systemic vascular resistance index SVRI Table The change from baseline for

NO plus 02 was 1.4 Woods Units per meter2 W1J.m2 0.007 and that for 02 was 1.3

W1Jm2 0.004 While the change from baseline in SVRI with NO alone was -0.2 WUm2

0.899 which demonstrates lack of systemic effect
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Ex. 2014-0504



Table SVRI Change From Baseline by Treatment Intent-to-Treat

Treatment

SVRI WUm2 NO Plus 02 02 NO

n109 n106 n106
Baseline room air

Mean 17.2 17.6 18.0

Standard Deviation 8.86 9.22 8.44

SD
Median 15.9 16.1 16.2

Minimum maximum -7.6 55.6 -7.6 55.6 1.9 44.8

Post-treatment

Mean 18.7 18.9 17.8

SD 9.04 8.78 9.40

Median 17.1 17.1 15.4

Minimum maximum 3.0 47.4 3.9 43.6 3.3 50.7

Change From Baseline

Mean 1.4 1.3 -0.2

SD 5.94 5.16 4.65

Median 1.2 1.0 0.2

Minimum maximum -20.5 19.1 -18.1 17.7 -12.5 12.7

pvaluea 0.007 0.004 0.899

Pairwise comparisons

NO plus 02 versus 02 O.9S2

NO plus 02 versus NO pO.Ol4

02 versus NO pO.Ol7

p-value from Wilcoxon Signed Rank Test Only patients with data to determine response at both treatments are

included in this analysis

Source 1N0T22 CSR Table 6.4.1 and Appendix 16.2.6 ATTACHMENT

The ideal pulmonary vasodilator should reduce PVRI and/or PAPm while having

no appreciable effect on systemic blood pressure or SVRI In this case the ratio of PVRI to

SVRI would decrease given some measure of the selectivity of the agent for the pulmonary

vascular bed The change in the ratio of PVRI to SVRI by treatment is shown in Table
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Table Change in Ratio of PYRI to SYRI by Treatment Intent-to-Treat

Treatment

Ratio PVRI/SVRI NO Plus 02 02 NO

n108 n1O5 n106
Baseline

Mean 0.6 0.5 0.6

SD 0.60 0.45 0.56

Median 0.5 0.5 0.4

Minimum Maximum -1.6 4.7 -1.6 1.8 0.0 4.7

Post Treatment

Mean 0.4 0.4 0.5

SD 0.31 0.31 0.46

Median 0.3 0.4 0.3

Minimum 0.0 1.3 0.0 1.4 -1.2 2.2

Maximum

Change from Baseline

Mean -0.2 -0.1 -0.1

SD 0.52 0.31 0.54

Median -0.1 -0.1 0.0

Minimum -4.4 2.0 -1.6 2.0 -4.4 1.6

Maximum

Value 0.00 0.00 0.002

Wilcoxon Signed Rank Test

Source 1N0T22 CSR Table 6.5.1 ATTACHMENT

All three treatments have preferential effect on the pulmonary vascular bed

suggesting that all three are selective pulmonary vasodilators The greatest reduction in the ratio

was during treatment with NO plus 02 possibly due to the decrease in SVRI effects seen with

02 and NO plus 02 These results are displayed as percent change in the ratio See Table
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Table Percent Change in Ratio of PVRI to SVRI by Treatment Intent-to-Treat

Treatment

Ratio PVRI/SVRI NO Plus 02 02 NO

n108 n105 n106
Baseline

Mean 0.6 0.5 0.6

SD 0.60 0.45 0.56

Median 0.5 0.5 0.4

Minimum Maximum -1.6 4.7 -1.6 1.8 0.0 4.7

Post Treatment

Mean 0.4 0.4 0.5

SD 0.31 0.31 0.46

Median 0.3 0.4 0.3

Minimum 0.0 1.3 0.0 1.4 -1.2 2.2

Maximum

Percent Change from

Baseline

Mean -33.5 -19.3 -6.2

SD 36.11 34.59 64.04

Median -34.0 -21.3 -13.8

Minimum -122.2 140.1 -122.7 93.3 -256.1 294.1

Maximum

Value 0.00 0.00 0.006

1Wilcoxon Signed Rank Test

Source 1N0T22 CSR Table 6.5.2 ATTACHMENT

NO plus 02 appeared to provide the greatest reduction in the ratio suggesting

that NO plus 02 was more selective for the pulmonary vasculature than either agent alone

Overview of Cardiovascular Safety In the 1N0T22 diagnostic study all

treatments NO plus 02 02 and NO were well-tolerated Seven patients of 134 treated

experienced an AE during the study These included cardiac arrest bradycardia low cardiac

output CO syndrome elevated ST segment the portion of an electrocardiogram between the

end of the QRS complex and the beginning of the wave on the electrocardiography ECG
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decreased 02 saturation hypotension mouth hemorrhage and pulmonary hypertension PH
The numbers of patients and events were too small to determine whether risk for AEs differed

by treatment diagnosis age gender or race Eight patients are shown in Table due to the time

period in which events are reported AEs were reported for 12 hours or until hospital discharge

which limits the period in which such events can be reported There is technically no time

limit in which SAEs are to be reported So there were AEs during the study and at least one

SAE after the study

total of patients had AEs assessed as being related to study drug These

events included bradycardia low CO syndrome ST segment elevation on the ECG low 02

saturation PH and hypotension All but AEs were mild or moderate in intensity and were

resolved Study treatments had slight and non-clinically significant effects on vital signs

including heart rate systolic arterial pressure and diastolic arterial pressure When an

investigator records an AE they are required to say if in their opinion the event is related to

the treatment or not In this case of were considered by the investigator to be related to

treatment

The upper limit of normal PCWP in children is 10-12 mm Hg and 15 mm Hg in

adults In 1N0T22 baseline PCWP value was not included as exclusion criteria However

after the surprising and unexpected identification of SAEs in the early tested patients it was

determined that patients with pre-existing LVD had an increased risk of experiencing an AE or

SAE upon administration e.g worsening of left ventricular function due to the increased flow

of blood through the lungs Accordingly the protocol for 1N0T22 was thereafter amended to

exclude patients with baseline PCWP greater than 20 mm Hg after one patient experienced

acute circulatory collapse and died during the study The value 20 mm Hg was selected to

avoid enrollment of pediatric population with LVD such that they would be most likely at-risk

for these SAEs

SAEs were collected from the start of study treatment until hospital discharge or

12 hours whichever occurred sooner Three SAEs were reported during the study period and

total of SAEs were reported Three of these were fatal SAEs and were nonfatal one of

which led to study discontinuation In addition one non-serious AE also led to
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discontinuation list of subjects who died discontinued or experienced an SAE is provided in

Table below

Table Subjects that died discontinued or experienced SAEs

Patient AE Serious Fatal Discontinued

number treatment

01020 Desaturation hypoxia No No Yes

02002 Pulmonary edema Yes No No

04001 Hypotension and cardiac arrest Yes Yes No
04003 Hypotension and ECG changes Yes No Yes

04008 Hypotension and hypoxemia Yes Yes No

05002 Hypoxia and bradycardia also Yes Yes No

pulmonary_edema

07003 Cardiac arrest Yes No No
17001 Hypoxia Yes No No

Two of the fatal SAEs were deemed related to therapy All non-fatal SAEs

were also considered related to therapy The numbers of patients and events were too small to

determine whether risk for SAEs differed by treatment diagnosis age gender or race At least

two patients developed signs of pulmonary edema subjects 05002 and 02002 This is of

interest because pulmonary edema has previously been reported with the use of iNO in patients

with LVD and may be related to decreasing PVRI and overfilling of the left atrium Hayward

CS et al 1996 Inhaled Nitric Oxide in Cardiac Failure Vascular Versus Ventricular Effects

Cardiovascular Pharmacology 2780-85 Bocchi EA et al 1994 Inhaled Nitric Oxide Leading

to Pulmonary Edema in Stable Severe Heart Failure Am Cardiology 7470-72 and Semigran

MJ et al 1994 Hemodynamic Effects of Inhaled Nitric Oxide in Heart Failure JAm Coll

Cardiology 24982-988

Although the SAE rate is within range for this population it appears that patients

with the most elevated PCWP at baseline had disproportionately high number of these events

Bocchi EA et al 1994 Semigran MJ et al 1994

In the 1N0T22 study 10 of the total 134 patients had baseline PCWP 18 mm

Hg 7.5% of which subjects 04001 02002 and 04003 had SAE or were prematurely

discontinued from the study 30% compared to 6.5% for the entire cohort
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Although there were very few significant AEs in the N0T22 study these events

are consistent with the expected physiologic changes in patients with severe LVD The events

also corroborate prior observations that iNO is rapidly acting selective for the pulmonary

vasculature and well-tolerated in most patients The actual incidence of acute LVD during

acute ventricular failure AVT is unknown However it is reasonable to expect that

significant number of patients are at-risk for an increased incidence of SAEs upon iNO

treatment based upon the nature of the underlying nature of the illness i.e pulmonary

hypertension and cardiovascular disease more generally Thus it would be advantageous to

have physicians identify these patients prior to beginning iNO treatment so that the physicians

are alerted to this possible outcome

Benefits and Risks Conclusions The N0T22 study was designed to

demonstrate the physiologic effects of iNO in well defined cohort of children i.e intended

patient population with pulmonary hypertension using high concentration 80 ppm of iNO

i.e one that would be expected to have the maximal pharmacodynamic effect N0T22 was the

largest and most rigorous pharmacodynamic study of iNO conducted to date and it confirms

number of prior observations such as iNO being rapidly acting selective for the pulmonary

vasculature and well-tolerated in most patients

It is also acknowledged that rapidly decreasing the PVR may be undesirable and

even dangerous in patients with concomitant LVD In the 1N0T22 study the overall numbers

of SAEs and fatal SAEs are within the expected range for patients with this degree of

cardiopulmonary disease The overall rate is 7/124 5.6% which is closely comparable to the

rate of 6% recently reported in very similarcohort of patients Taylor CJ et al 2007 Risk of

cardiac catheterization under anaesthesia in children with pulmonary hypertension Br JAnaesth

985657-61 Thus the overall rate of SAEs would seem to be more closely related to the

underlying severity of illness of the patients rather than to the treatments given during this

study

The N0T22 study results demonstrate that patients who had pre-existing LVD

may experience an increased rate of SAEs e.g pulmonary edema During the course of the

study the protocol was amended to exclude patients with PCWP 20 mmHg The benefit/risk

of using iNO in patients with clinically significant LVD should be evaluated on case by case
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basis reduction in left ventricular afterload may perhaps be applied to minimize the

occurrence of pulmonary edema
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METHODS OF TREATING TERM AND NEAR-TERM NEONATES HAVING
HYPOXIC RESPIRATORY FAILURE ASSOCIATED WITH CLINICAL OR
ECHOCARDIOGRAPHIC EVIDENCE OF PULMONARY HYPERTENSION

CROSS REFERENCE TO RELATED APPLICATIONS

100011 Not applicable

STATEMENT CONCERNING GOVERNMENT INTEREST

Not applicable

BACKGROUND OF THE INVENTION

100031 INOmax nitric oxide for inhalation is an approved drug product for the

treatment of term and near-term 34 weeks gestation neonates having hypoxic respiratory

failure associated with clinical or echocardiographic evidence of pulmonary hypertension

The use of inhaled NO iNO has been studied and reported in the literature

Kieler-Jensen et al 1994 Inhaled Nitric Oxide in the Evaluation of Heart Transplant

Candidates with Elevated Pulmonary Vascular Resistance JHeart Lung Transplantation

13366-375 Pearl RG et al 1983 Acute Hemodynamic Effects of Nitroglycerin in Pulmonary

Hypertension American College ofPhysicians 999-13 Ajami GH et al 2007 Comparison of

the Effectiveness of Oral Sildenafil Versus Oxygen Administration as Test for Feasibility of

Operation for Patients with Secondary Pulmonary Arterial Hypertension Pediatr Cardiol

Schulze-Neick et 2003 Intravenous Sildenafil Is Potent Pulmonary Vasodilator in

Children With Congenital Heart Disease Circulation 08Suppl II 11-167-11-173 Lepore JJ et

al 2002 Effect of Sildenafil on the Acute Pulmonary Vasodilator Response to Inhaled Nitric

Oxide in Adults with Primary Pulmonary Hypertension The American Journal of Cardiology

90677-680 and Ziegler JW et al 1998 Effects of Dipyridamole and Inhaled Nitric Oxide in

Pediatric Patients with Pulmonary Hypertension American Journal ofRespiratory and Critical

Care Medicine 1581388-95
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SUMMARY OF THE INVENTION

One aspect of the invention relates to pre-screening methodology or protocol

having exclusionary criteria to be evaluated by medical provider prior to treatment of patient

with iNO One objective of the invention is to evaluate and possibly exclude from treatment

patients eligible for treatment with iNO who have pre-existing left ventricular dysfunction

LVD Patients who have pre-existing LVD may experience and are at risk of an increased

rate of adverse events or serious adverse events e.g pulmonary edema when treated with iNO

Such patients may be characterized as having pulmonary capillary wedge pressure PCWP

greater than 20 mm Hg and should be evaluated on case-by-case basis with respect to the

benefit versus risk of using iNO as treatment option

Accordingly one aspect of the invention includes method of reducing the risk

or preventing the occurrence in human patient of an adverse event AE or serious adverse

event SAE associated with medical treatment comprising inhalation of nitric oxide said

method comprising the steps or acts of providing pharmaceutically acceptable nitric oxide

gas to medical provider and informing the medical provider that excluding human

patients who have pre-existing left ventricular dysfunction from said treatment reduces the risk

or prevents the occurrence of the adverse event or the serious adverse event associated with said

medical treatment

10007 Further provided herein is method of reducing the risk or preventing the

occurrence in human patient of an adverse event or serious adverse event associated with

medical treatment comprising inhalation of nitric oxide said method comprising the steps or

acts of providing pharmaceutically acceptable nitric oxide gas to medical provider and

informing the medical provider that human patients having pre-existing left ventricular

dysfunction experience an increased risk of serious adverse events associated with said medical

treatment

Another aspect of the invention is method of reducing one or more of an AE or

SAE in an intended patient population in need of being treated with iNO comprising the steps

or acts of identifying patient eligible for iNO treatment evaluating and screening the

patient to identify if the patient has pre-existing LVD and excluding from iNO treatment

patient identified as having pre-existing LVD
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Another aspect of the invention is method of reducing the risk or preventing the

occurrence in patient of one or more of an AE or SAE associated with medical treatment

comprising iNO the method comprising the steps or acts of identifying patient in need of

receiving iNO treatment evaluating and screening the patient to identify if the patient has

pre-existing LVD and c.administering iNO if the patient does not have pre-existing LVD

thereby reducing the risk or preventing the occurrence of the AE or the SAE associated with the

iNO treatment Alternatively step may comprise further evaluating the risk versus benefit of

utilizing iNO in patient where the patients has clinically significant LVD before administering

iNO to the patient

In an exemplary embodiment of the method the method further comprises

informing the medical provider that there is risk associated with using inhaled nitric oxides in

human patients who have preexisting or clinically significant left ventricular dysfunction and

that such risk should be evaluated on case by case basis

In another exemplary embodiment of the method the method further comprises

informing the medical provider that there is risk associated with using inhaled nitric oxide in

human patients who have left ventricular dysfunction

100121 In an exemplary embodiment of the methods described herein patient having

pre-existing LVD is characterized as having PCWP greater than 20 mm Hg

In an exemplary embodiment of the method the patients having pre-existing

LVD demonstrate PCWP 20 mm Hg

100141 In another exemplary embodiment of the method the iNO treatment further

comprises inhalation of oxygen 02 or concurrent ventilation

In another exemplary embodiment of the method the patients having pre

existing LVD have one or more of diastolic dysfunction hypertensive cardiomyopathy systolic

dysfunction ischemic cardiomyopathy viral cardiomyopathy idiopathic cardiomyopathy

autoimmune disease related cardiomyopathy drug-related cardiomyopathy toxin-related

cardiomyopathy structural heart disease valvular heart disease congenital heart disease or

associations thereof

In another exemplary embodiment of the method the patient population

comprises children
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In another exemplary embodiment of the method the patient population

comprises adults

In another exemplary embodiment of the method the patients who have pre

existing LVD are at risk of experiencing and increased rate of one or more AEs or SAEs

selected from pulmonary edema hypotension cardiac arrest electrocardiogram changes

hypoxemia hypoxia bradycardia or associations thereof

100191 In another exemplary embodiment of the method the intended patient population

in need of being treated with inhalation of nitric oxide has one or more of idiopathic pulmonary

arterial hypertension characterized by mean pulmonary artery pressure PAPm 25 mm Hg

at rest PCWP 15 mm Hg and pulmonary vascular resistance index P1/RI um2

congenital heart disease with pulmonary hypertension repaired and unrepaired characterized by

PAPm 25 mm Hg at rest and P1/Rh um cardiomyopathy characterized by PAPm 25

mm Hg at rest and PVRI um or the patient is scheduled to undergo right heart

catheterization to assess pulmonary vasoreactivity by acute pulmonary vasodilatation testing

100201 In another exemplary embodiment of any of the above methods the method

further comprises reducing left ventricular afterload to minimizeor reduce the risk of the

occurrence of an adverse event or serious adverse event being pulmonary edema in the patient

The left ventricular afterload may be minimized or reduced by administering pharmaceutical

dosage form comprising nitroglycerin or calcium channel blocker to the patient The left

ventricular afterload may also be minimized or reduced using an intra-aortic balloon pump

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

INOmax nitric oxide for inhalation was approved for sale in the United States

by the U.S Food and Drug Administration FDA in 1999 Nitric oxide the active substance

in INOmax is selective pulmonary vasodilator that increases the partial pressure of arterial

oxygen Pa02 by dilating pulmonary vessels in better ventilated areas of the lung redistributing

pulmonary blood flow away from the lung regions with low ventilation/perfusion V/Q ratios

toward regions with normal ratios INOmax significantly improves oxygenation reduces the

need for extracorporeal oxygenation and is indicated to be used in conjunction with ventilatory

support and other appropriate agents The current FDA-approved prescribing information for

INOmax is incorporated herein by reference in its entirety
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INOmax is gaseous blend of NO and nitrogen 0.08% and 99.92%

respectively for 800 ppm and 0.01% and 99.99% respectively for 100 ppm and is supplied in

aluminium cylinders as compressed gas under high pressure In general liNOmax is

administered to patient in conjunction with ventilatory support and 02 Delivery devices

suitable for the safe and effective delivery of gaseous NO for inhalation include the INOvent

INOmax DS iNOpulse INOblender or other suitable drug delivery and regulation

devices or components incorporated therein or other related processes which are described in

various patent documents including USPNs 5558083 5732693 5752504 5732694

6089229 6109260 6125846 6164276 6581592 5918596 5839433 7114510

541 5670125 5670127 5692495 5514204 7523752 5699790 5885621 US

Patent Application Serial Nos 11/355670 US 2007/0190184 10/520270 US

2006/0093681 11/401722 US 2007/0202083 10/053535 US 2002/0155166 10/367277

US 2003/0219496 10/439632 US 2004/0052866 10/371666 US 2003/0219497

10/413817 US 2004/0005367 12/050826 US 2008/0167609 and PCT/US2009/045266 all

of which are incorporated herein by reference in their entirety

Such devices deliver iNOmax into the inspiratory limb of the patient breathing

circuit in way that provides constant concentration of NO to the patient throughout the

inspired breath Importantly suitable delivery devices provide continuous integrated

monitoring of inspired 02 NO2 and NO comprehensive alarm system suitable power

source for uninterrupted NO delivery and backup NO delivery capability

As used herein the term children and variations thereof includes those being

around weeks to 18 years of age

As used herein the term adult and variations thereof includes those being

over 18 years of age

As used herein the terms adverse event or AE and variations thereof mean

any untoward occurrence in subject or clinical investigation subject administered

pharmaceutical product such as nitric oxide and which does not necessarily have causal

relationship with such treatment An adverse event can therefore be any unfavorable and

unintended sign including an abnormal laboratory finding symptom or disease temporarily

associated with the use of medicinal/investigational product whether or not related to the
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investigational product relationship to the investigational product is not necessarily proven

or implied However abnormal values are not reported as adverse events unless considered

clinically significant by the investigator

10027 As used herein the terms adverse drug reaction or ADR and variations

thereof mean any noxious and unintended response to medicinal product related to any dose

As used herein the terms serious adverse event or SAE or serious adverse

drug reaction or serious ADR and variations thereof mean significant hazard or side

effect regardless of the investigators opinion on the relationship to the investigational product

serious adverse event or reaction is any untoward medical occurrence that at any dose results

in death is life-threatening which refers to an event/reaction where the patient was at risk of

death at the time of the event/reaction however this does not refer to an event/reaction that

hypothetically may have caused death if it were more severe requires inpatient hospitalization

or results in prolongation of existing hospitalization results in persistent or significant

disability/incapacity is congenital anomaly/birth defect or is medically important event or

reaction Medical and scientific judgment is exercised in deciding whether reporting is

appropriate in other situations such as important medical events that may not be immediately

life threatening or result in death or hospitalization but mayjeopardize the subject or may

require medical or surgical intervention to prevent one of the other outcomes listed above--these

are also considered serious Examples of such medical events include cancer allergic

bronchospasm requiring intensive treatment in an emergency room or at home blood dyscrasias

or convulsions that do not result in hospitalizations or the development of drug dependency or

drug abuse Serious clinical laboratory abnormalities directly associated with relevant clinical

signs or symptoms are also reported

Left Ventricular Dysfunction Patients having pre-existing LVD may be

described in general as those with elevated pulmonary capillary wedge pressure including those

with diastolic dysfunction including hypertensive cardiomyopathy those with systolic

dysfunction including those with cardiomyopathies including ischemic or viral

cardiomyopathy or idiopathic cardiomyopathy or autoimmune disease related cardiomyopathy

and side effects due to drug related or toxic-related cardiomyopathy or structural heart disease

valvular heart disease congenital heart disease idiopathic pulmonary arterial hypertension
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pulmonary hypertension and cardiomyopathy or associations thereof Identifying patients

with pre-existing LVD is known to those skilled in the medicinal arts and such techniques for

example may include assessment of clinical signs and symptoms of heart failure or

echocardiography diagnostic screening

Pulmonary Capillary Wedge Pressure Pulmonary capillary wedge pressure or

PCWP provides an estimate of left atrial pressure Identifying patients with pre-existing

PCWP is known to those skilled in the medicinal arts and such techniques for example may

include measure by inserting balloon-tipped multi-lumen catheter also known as Swan-Ganz

catheter Measure of PCWP may be used as means to diagnose the severity of LVD

sometimes also referred to as left ventricular failure PCWP is also desired measure when

evaluating pulmonary hypertension Pulmonary hypertension is often caused by an increase in

pulmonary vascular resistance PVR but may also arise from increases in pulmonary venous

pressure and pulmonary blood volume secondary to left ventricular failure or mitral or aortic

valve disease

In cardiac physiology afterload is used to mean the tension produced by

chamber of the heart in order to contract If the chamber is not mentioned it is usually assumed

to be the left ventricle However the strict definition of the term relates to the properties of

single cardiac myocyte It is therefore only of direct relevance in the laboratory in the clinic the

term end-systolic pressure is usually more appropriate although not equivalent

The terms left ventricular afterload and variations thereof refer to the pressure

that the chamber of the heart has to generate in order to eject blood out of the chamber Thus it

is consequence of the aortic pressure since the pressure in the ventricle must be greater than

the systemic pressure in order to open the aortic valve Everything else held equal as aflerload

increases cardiac output decreases Disease processes that increase the left ventricular afterload

include increased blood pressure and aortic valve disease Hypertension Increased blood

pressure increases the left ventricular afterload because the left ventricle has to work harder to

eject blood into the aorta This is because the aortic valve wont open until the pressure

generated in the left ventricle is higher than the elevated blood pressure Aortic stenosis

increases the afterload because the left ventricle has to overcome the pressure gradient caused

by the stenotic aortic valve in addition to the blood pressure in order to eject blood into the
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aorta For instance if the blood pressure is 120/80 and the aortic valve stenosis creates trans

valvular gradient of 30 mmHg the left ventricle has to generate pressure of 110 mmHg in

order to open the aortic valve and eject blood into the aorta Aortic insufficiency increases

afterload because percentage of the blood that is ejected forward regurgitates back through the

diseased aortic valve This leads to elevated systolic blood pressure The diastolic blood

pressure would fall due to regurgitation This would result in an increase pulse pressure Mitral

regurgitation decreases the afterload During ventricular systole the blood can regurgitate

through the diseased mitral valve as well as be ejected through the aortic valve This means that

the left ventricle has to work less to eject blood causing decreased afterload Afterload is

largely dependent upon aortic pressure

An intra-aortic balloon pump IABP is mechanical device that is used to

decrease myocardial oxygen demand while at the same time increasing cardiac output By

increasing cardiac output it also increases coronary blood flow and therefore myocardial oxygen

delivery It consists of cylindrical balloon that sits in the aorta and counterpulsates That is it

actively deflates in systole increasing forward blood flow by reducing afterload thus and

actively inflates in diastole increasing blood flow to the coronary arteries These actions have

the combined result of decreasing myocardial oxygen demand and increasing myocardial

oxygen supply The balloon is inflated during diastole by computer controlled mechanism

usually linked to either an ECG or pressure transducer at the distal tip of the catheter some

IABPs such as the Datascope System 98XT allow for asynchronous counterpulsation at set

rate though this setting is rarely used The computer controls the flow of helium from cylinder

into and out of the balloon Helium is used because its low viscosity allows it to travel quickly

through the long connecting tubes and has lower risk of causing harmful embolism should

the balloon rupture while in use Intraaortic balloon counterpulsation is used in situations when

the hearts own cardiac output is insufficient to meet the oxygenation demands of the body

These situations could include cardiogenic shock severe septic shock post cardiac surgery and

numerous other situations

Patients eligible for treatment with iNO In general patients approved for

treatment of iNO are term and near-term 34 weeks gestation neonates having hypoxic

respiratory failure associated with clinical or echocardiographic evidence of pulmonary

hypertension condition also known as persistent pulmonary hypertension in the newborn
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PPHN Due to the selective non-systemic nature of iNO to reduce pulmonary hypertension

physicians skilled in the art further employ iNOmax to treat or prevent pulmonary

hypertension and improve blood 02 levels in variety of other clinical settings including in

both pediatric and adult patients suffering from acute respiratory distress syndrome ARDS

pediatric and adult patients undergoing cardiac or transplant surgeries pediatric and adult

patients for testing to diagnose reversible pulmonary hypertension and in pediatric patients with

congenital diaphragmatic hernia In most if not all of these applications INOmax acts by

preventing or treating reversible pulmonary vaso constriction reducing pulmonary arterial

pressure and improving pulmonary gas exchange

10035 small proportion of iNOmax sales stem from its use by clinicians in

premature infant population In these patients iNOmax is generally utilized by physicians as

rescue therapy primarily to vasodilate the lungs and improve pulmonary gas exchange Some

physicians speculate that INOmax therapy may promote lung development and/or reduce or

prevent the future development of lung disease in subset of these patients Although the

precise mechanisms responsible for the benefits of iNOmax therapy in these patients is not

completely understood it appears that the benefits achieved in at least majority of these

patients are due to the ability of iNOmax to treat or prevent reversible pulmonary

vasoconstriction

10036 Tn clinical practice the use of INOmax has reduced or eliminated the use of

high risk systemic vasodilators for the treatment of PPHN INOmax in contrast to systemic

vasodilators specifically dilates the pulmonary vasculature without dilating systemic blood

vessels Further iNO preferentially vasodilates vessels of aveoli that are aerated thus

improving V/Q matching In contrast systemic vasodilators may increase blood flow to

atelectatic deflated or collapsed alveoli thereby increasing V/Q mismatch and worsening

arterial oxygenation See Rubin Kerr KM Pulmonary Hypertension in Critical Care

Medicine Principles ofDiagnosis and Management in the Adult 2d Ed Parillo JE Dellinger

RP eds Mosby Inc 2001 pp 900-09 at 906 Kinsella JP Abman SH The Role of Inhaled

Nitric Oxide in Persistent Pulmonary Hypertension of the Newborn in Acute Respiratory Care

of the Neonate Self-Study Course 2d Ed Askin DF ed NICU Ink Book Publishers 1997

pp 369-378 at 372-73
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INOmax also possesses highly desirable pharmacokinetic properties as lung-

specific vasodilator when compared to other ostensibly pulmonary-specific vasodilators For

example the short half-life of INOmax allows iNOmax to exhibit rapid on and off

responses relative to INOmax dosing in contrast to non-gaseous alternatives In this way

iNOmax can provide physicians with useful therapeutic tool to easily control the magnitude

and duration of the pulmonary vasodilatation desired Also the nearly instantaneous

inactivation of INOmax in the blood significantly reduces or prevents vasodilatation of non-

pulmonary vessels

The pivotal trials leading to the approval of INOmax were the CINRGI and

NINOS study

CINRGI study See Davidson et al March 1998 Inhaled Nitric Oxide for the

Early Treatment of Persistent Pulmonary Hypertension of the term Newborn Randomized

Double-Masked Placebo-Controlled Dose-Response Multicenter Study PEDIATRICS Vol

101 No 325

This study was double-blind randomized placebo-controlled multicenter trial

of 186 term and near-term neonates with pulmonary hypertension and hypoxic respiratory

failure The primaryobjective of the study was to determine whether INOmax would reduce

the receipt of extracorporeal membrane oxygenation ECMO in these patients Hypoxic

respiratory failure was caused by meconium aspiration syndrome MAS 35% idiopathic

persistent pulmonary hypertension of the newborn PPHN 0% pneumonia/sepsis 24% or

respiratory distress syndrome RDS 8% Patients with mean PaO2 of 54 mm Hg and

mean oxygenation index 01 of 44 cm H20/mm Hg were randomly assigned to receive either

20 ppm INOmax n97 or nitrogen gas placebo n89 in addition to their ventilatory

support Patients that exhibited Pa02 60 mm Hg and pH 7.55 were weaned to ppm

INOmax or placebo The primaryresults from the CINRGI study are presented in Table

ECMO was the primaryendpoint of the study

10
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Table Summary of Clinical Results from CINRGI Study

Placebo INOmax value

Death or ECMO 51/89 57% 30/97 1% 0.001

Death 5/89 6% 3/97 3% 0.48

10041 Significantly fewer neonates in the ECMO group required ECMO and

lNOmax significantly improved oxygenation as measured by Pa02 01 and alveolar-arterial

gradient

100421 NINOS study See Inhaled Nitric Oxide in Full-Term and Nearly Full-Term

Infants with Hypoxic Respiratory Failure NEJM Vol 336 No 597

The Neonatal Inhaled Nitric Oxide Study NINOS group conducted double-

blind randomized placebo-controlled multicenter trial in 235 neonates with hypoxic

respiratory failure The objective of the study was to determine whether iNO would reduce the

occurrence of death and/or initiation of ECMO in prospectively defined cohort of term or

near-term neonates with hypoxic respiratory failure unresponsive to conventional therapy

Hypoxic respiratory failure was caused by meconium aspiration syndrome MAS 49%

pneumonia/sepsis 21% idiopathic primary pulmonary hypertension of the newborn PPHN

17% or respiratory distress syndrome RDS 11% Infants 14 days of age mean 1.7 days

with mean PaO2 of 46 mmHg and mean oxygenation index 01 of 43 cm H20/mmHg were

initially randomized to receive 100% 02 with nl 14 or without n121 20 ppm NO for up to

14 days Response to study drug was defined as change from baseline in Pa02 30 minutes after

starting treatment full response 20 mmHg partial 1020 mm Hg no response 10 mm

Hg Neonates with less than full response were evaluated for response to 80 ppm NO or

control gas The primary results from the NINOS study are presented in Table

11
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Control NO value

n121 n114

Death or ECMO 77 64% 52 46% 0.006

Death 20 17% 16 14% 0.60

ECMO 66 55% 44 39% 0.0 14

Extracorporeal membrane oxygenation

Death or need for ECMO was the studys primary end point

100441 Adverse Events from CINRGI N1NOS Controlled studies have included 325

patients on INOmax doses of to 80 ppm and 251 patients on placebo Total mortality in the

pooled trials was 11% on placebo and 9% on INOmax result adequate to exclude INOmax

mortality being more than 40% worse than placebo

10045 In both the NINOS and CINRGI studies the duration of hospitalization was

similar in iNOmax and placebo-treated groups

From all controlled studies at least months of follow-up is available for 278

patients who received INOmax and 212 patients who received placebo Among these patients

there was no evidence of an AE of treatment on the need for re-hospitalization special medical

services pulmonary disease or neurological squeal

10047 In the NINOS study treatment groups were similarwith respect to the incidence

and severity of intracranial hemorrhage Grade IV hemorrhage per ventricular leukomalacia

cerebral infarction seizures requiring anticonvulsant therapy pulmonary hemorrhage or

gastrointestinal hemorrhage

The table below shows adverse reactions that occurred in at least 5% of patients

receiving INOmax in the CINRGI study None of the differences in these adverse reactions

were statistically significant when iNO patients were compared to patients receiving placebo

Table Summary of Clinical Results from NINOS Study

12
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Table ADVERSE REACTIONS ON THE CINRGI TRIAL

Adverse Reaction Placebo n89 Inhaled NO n97

Atelectasis 4.8% 6.5%

Bilirubinemia 5.8% 6.5%

Hypokalemia 4.8% 8.3%

Hypotension 2.9% 5.6%

Thrombocytopenia 20 19.2% 16 14.8%

Post-Marketing Experience The following AEs have been reported as part of

the post-marketing surveillance These events have not been reported above Given the nature of

spontaneously reported post-marketing surveillance data it is impossible to determine the actual

incidence of the events or definitively establish their causal relationship to the drug The listing

is alphabetical dose errors associated with the delivery system headaches associated with

environmental exposure of INOmax in hospital staff hypotension associated with acute

withdrawal of the drug hypoxemia associated with acute withdrawal of the drug pulmonary

edema in patients with CREST syndrome

An analysis of AEs and SAEs from both the CINRGI and NINOS studies in

addition to post-marketing surveillance did not suggest that patients who have pre-existing

LVD could experience an increased risk of AEs or SAEs Nor was it predictable to physicians

skilled in the art that patients having pre-existing LVD possibly identified as those patients

having PCWP greater than 20 mmHg should be evaluated in view of the benefit versus risk of

using iNO in patients with clinically significant LVD and that these patients should be

evaluated on case by case basis

EXAMPLE 1N0T22 STUDY

The 1N0T22 entitled Comparison of supplemental oxygen and nitric oxide for

inhalation plus oxygen in the evaluation of the reactivity of the pulmonary vasculature during

acute pulmonary vasodilatory testing was conducted both to access the safety and effectiveness

13
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of INOmax as diagnostic agent in patients undergoing assessment of pulmonary

hypertension primaryendpoint and to confirm the hypothesis that iNO is selective for the

pulmonary vasculature secondary endpoint

During and upon final analysis of the 1N0T22 study results applicants

discovered that rapidly decreasing the pulmonary vascular resistance via the administration of

iNO to patient in need of such treatment may be detrimental to patients with concomitant

pre-existing LVD Therefore precaution for patients with LVD was proposed to be included

in amended prescribing information for INOmax Physicians were further informed to

consider reducing left ventricular afterload to minimizethe occurrence of pulmonary edema in

patients with pre-existing LVD

In particular the 1N0T22 protocol studied consecutive children undergoing

cardiac catheterization that were prospectively enrolled at 16 centers in the US and Europe

Inclusion criteria weeks to 18 years of age pulmonary hypertension diagnosis i.e either

idiopathic pulmonary hypertension IPAH or related to congenital heart disease CHD
repaired or unrepaired or cardiomyopathy with pulmonary vascular resistance index PVRI

u-rn2 Later amendments as discussed herein added an additional inclusionary criteria of

PCWP less than 20 gnim Hg Patients were studied under general anaesthesia or with conscious

sedation according to the practice of the investigator Exclusion criteria focal infiltrates on

chest X-ray history of intrinsic lung disease and/or currently taking PDE-5 inhibitors

prostacyclin analogues or sodium nitroprusside The study involved supplemental 02 and NO

for inhalation plus 02 in the evaluation of the reactivity of the pulmonary vasculature during

acute pulmonary vasodilator testing Consecutive children undergoing cardiac catheterization

were prospectively enrolled at 16 centers in the US and Europe As hypotension is expected in

these neonatal populations the comparison between iNO and placebo groups is difficult to

assess specific secondary endpoint was evaluated in study 1N0T22 to provide more

definitive evaluation

The primary objective was to compare the response frequency with iNO and 02

vs 02 alone in addition all subjects were studied with iNO alone Patients were studied during

five periods Baseline Treatment Period Treatment Period Baseline and Treatment

Period All patients received all three treatments treatment sequence was randomized by

14
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center in blocks of in Period patients received either NO alone or 02 alone and the

alternate treatment in Period All patients received the iNO and 02 combination treatment in

Period Once the sequence was assigned treatment was unblinded Each treatment was given

for 10 minutes prior to obtaining hemodynamic measurements and the Baseline Period was at

least 10 minutes

100551 Results for the intent-to-treat ITT population defined as all patients who were

randomized to receive drug indicated that treatment with NO plus 02 and 02 alone significantly

increased systemic vascular resistance index SYRI Table The change from baseline for

NO plus 02 was 1.4 Woods Units per
meter2 WU-m2 0.007 and that for 02 was 1.3

WUm2 0.004 While the change from baseline in SVRI with NO alone was -0.2 WUm2

0.899 which demonstrates lack of systemic effect

15
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Table SVRI Change From Baseline by Treatment Intent-to-Treat

Treatment

SVRI WU.m2 NO Plus 02 02 NO

n109 n106 n106

Baseline room air

Mean 17.2 17.6 18.0

Standard Deviation 8.86 9.22 8.44

SD
Median 15.9 16.1 16.2

Minimum maximum -7.6 55.6 -7.6 55.6 1.9 44.8

Post-treatment

Mean 18.7 18.9 17.8

SD 9.04 8.78 9.40

Median 17.1 17.1 15.4

Minimum maximum 3.0 47.4 3.9 43.6 3.3 50.7

Change From Baseline

Mean 1.4 1.3 -0.2

SD 5.94 5.16 4.65

Median 1.2 1.0 0.2

Minimum maximum -20.5 19.1 -18.1 17.7 -12.5 12.7

p_value 0.007 0.004 0.899

Pairwise comparisons

NO plus 02 versus 02 P.952

NO plus 02 versus NO p0.014

02 versus NO pO.Ol7

p-value from Wilcoxon Signed Rank Test Only patients with data to determine response at both treatments are

included in this analysis

Source 1N0T22 CSR Table 6.4.1 and Appendix 16.2.6 ATTACHMENT

The ideal pulmonary vasodilator should reduce PVRI and/or PAPm while having

no appreciable effect on systemic blood pressure or SVRI In this case the ratio of PVRI to

SVRI would decrease given some measure of the selectivity of the agent for the pulmonary

vascular bed The change in the ratio of PVRI to SVRI by treatment is shown in Table

16
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Table Change in Ratio of PVRI to SVRI by Treatment Intent-to-Treat

Treatment

Ratio PVRIISVRI NO Plus 02 02 NO

n108 n105 n106

Baseline

Mean 0.6 0.5 0.6

SD 0.60 0.45 0.56

Median 0.5 0.5 0.4

Minimum Maximum -1.6 4.7 -1.6 1.8 0.0 4.7

Post Treatment

Mean 0.4 0.4 0.5

SD 0.31 0.31 0.46

Median 0.3 0.4 0.3

Minimum 0.0 1.3 0.0 1.4 -1.2 2.2

Maximum

Change from Baseline

Mean -0.2 -0.1 -0.1

SD 0.52 0.31 0.54

Median -0.1 -0.1 0.0

Minimum -4.4 2.0 -1.6 2.0 -4.4 1.6

Maximum

Value1 0.00 0.00 0.002

Wilcoxon Signed Rank Test

Source 1N0T22 CSR Table 6.5.1 ATTACHMENT

All three treatments have preferential effect on the pulmonary vascular bed

suggesting that all three are selective pulmonary vasodilators The greatest reduction in the ratio

was during treatment with NO plus 02 possibly due to the decrease in SYRI effects seen with

02 and NO plus 02 These results are displayed as percent change in the ratio See Table

17
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Table Percent Change in Ratio of PVRI to SYRI by Treatment Intent-to-Treat

Treatment

Ratio PVRJJSVRI NO Plus 02 02 NO

n108 n105 n106

Baseline

Mean 0.6 0.5 0.6

SD 0.60 0.45 0.56

Median 0.5 0.5 0.4

Minimum Maximum -1.6 4.7 -1.6 1.8 0.0 4.7

Post Treatment

Mean 0.4 0.4 0.5

SD 0.31 0.31 046

Median 0.3 0.4 0.3

Minimum 0.0 1.3 0.0 1.4 -1.2 2.2

Maximum

Percent Change from

Baseline

Mean -33.5 -19.3 -6.2

SD 36.11 34.59 64.04

Median -34.0 -21.3 -13.8

Minimum -122.2 140.1 -122.7 93.3 -256.1 294.1

Maximum

Valuet 0.00 0.00 0.006

Wilcoxon Signed Rank Test

Source 1N0T22 CSR Table 6.5.2 ATTACHMENT

100581 NO plus 02 appeared to provide the greatest reduction in the ratio suggesting

that NO plus 02 was more selective for the pulmonary vasculature than either agent alone

100591 Overview of Cardiovascular Safety In the 1N0T22 diagnostic study all

treatments NO plus 02 02 and NO were well-tolerated Seven patients of 134 treated

experienced an AE during the study These included cardiac arrest bradycardia low cardiac

output CO syndrome elevated ST segment the portion of an electrocardiogram between the

end of the QRS complex and the beginning of the wave on the electrocardiography ECG

18
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decreased 02 saturation hypotension mouth hemorrhage and pulmonary hypertension PH
The numbers of patients and events were too small to determine whether risk for ABs differed

by treatment diagnosis age gender or race Eight patients are shown in Table due to the time

period in which events are reported AEs were reported for 12 hours or until hospital discharge

which limits the period in which such events can be reported There is technically no time

limit in which SAEs are to be reported So there were AEs during the study and at least one

SAE after the study

10060 total of patients had ABs assessed as being related to study drug These

events included bradycardia low CO syndrome ST segment elevation on the ECG low 02

saturation PH and hypotension All but ABs were mild or moderate in intensity and were

resolved Study treatments had slight and non-clinically significant effects on vital signs

including heart rate systolic arterial pressure and diastolic arterial pressure When an

investigator records an AE they are required to say if in their opinion the event is related to

the treatment or not In this case of were considered by the investigator to be related to

treatment

The upper limit of normal PCWP in children is 10-12 mm Hg and 15 mm Hg in

adults In 1N0T22 baseline PCWP value was not included as exclusion criteria However

after the surprising and unexpected identification of SAEs in the early tested patients it was

determined that patients with pre-existing LVD had an increased risk of experiencing an AE or

SAE upon administration e.g worsening of left ventricular function due to the increased flow

of blood through the lungs Accordingly the protocol for 1N0T22 was thereafter amended to

exclude patients with baseline PCWP greater than 20 mmHg after one patient experienced

acute circulatory collapse and died during the study The value 20 mm Hg was selected to

avoid enrollment of pediatric population with L\D such that they would be most likely at-

risk for these SAEs

SAEs were collected from the start of study treatment until hospital discharge or

12 hours whichever occurred sooner Three SABs were reported during the study period and

total of SAEs were reported Three of these were fatal SAEs and were nonfatal one of

which led to study discontinuation In addition one non-serious AE also lead to
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discontinuation list of subjects who died discontinued or experienced an SAE is provided in

Table below

Table Subjects that died discontinued or experienced SAEs

Patient AE Serious Fatal Discontinued

number treatment

01020 Desaturation hypoxia No No Yes

02002 Pulmonary edema Yes No No

04001 Hypotension and cardiac arrest Yes Yes No

04003 Hypotension and ECG changes Yes No Yes

04008 Hypotension and hypoxemia Yes Yes No

05002 Hypoxia and bradycardia also Yes Yes No

pulmonary edema
07003 Cardiac arrest Yes No No

17001 Hypoxia Yes No No

Two of the fatal SAEs were deemed related to therapy All non-fatal SABs

were also considered related to therapy The numbers of patients and events were too small to

determine whether risk for SAEs differed by treatment diagnosis age gender or race At least

two patients developed signs of pulmonary edema subjects 05002 and 02002 This is of

interest because pulmonary edema has previously been reported with the use of iNO in patients

with LVD and may be related to decreasing PVRI and overfihling of the left atrium Hayward

CS et al 1996 Inhaled Nitric Oxide in Cardiac Failure Vascular Versus Ventricular Effects

Cardiovascular Pharmacology 2780-85 Bocchi EA et al 1994 Inhaled Nitric Oxide Leading

to Pulmonary Edema in Stable Severe Heart Failure Am Cardiology 7470-72 and Semigran

MJ et al 1994 Hemodynamic Effects of Inhaled Nitric Oxide in Heart Failure JAm Coil

Cardiology 24982-988

Although the SAE rate is within range for this population it appears that patients

with the most elevated PCWP at baseline had disproportionately high number of these events

Bocchi EA et aL 1994 Semigran MJ et al 1994

In the I.NOT22 study 10 of the total 134 patients had baseline PCWP 18 mm

Hg 7.5% of which subjects 04001 02002 and 04003 had SAE or were prematurely

discontinued from the study 30% compared to 6.5% for the entire cohort
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Ex. 2014-0554



Attorney Docket No 26047-0003011

Although there were very few significant AEs in the 1N0T22 study these events

are consistent with the expected physiologic changes in patients with severe LVD The events

also corroborate prior observations that iNO is rapidly acting selective for the pulmonary

vasculature and well-tolerated in most patients The actual incidence of acute LVD during

acute ventricular failure AVT is unknown However it is reasonable to expect that

significant number of patients are at-risk for an increased incidence of SAEs upon iNO

treatment based upon the nature of the underlying nature of the illness i.e pulmonary

hypertension and cardiovascular disease more generally Thus it would be advantageous to

have physicians identify these patients prior to beginning iNO treatment so that the physicians

are alerted to this possible outcome

10067 Benefits and Risks Conclusions The 1N0T22 study was designed to

demonstrate the physiologic effects of iNO in well defined cohort of children i.e intended

patient population with pulmonary hypertension using high concentration 80 ppm of iNO

i.e one that would be expected to have the maximal pharmacodynamic effect 1N0T22 was the

largest and most rigorous pharmacodynamic study of iNO conducted to date and it confirms

number of prior observations such as iNO being rapidly acting selective for the pulmonary

vasculature and well-tolerated in most patients

It is also acknowledged that rapidly decreasing the PVR may be undesirable and

even dangerous in patients with concomitant LVD In the 1N0T22 study the overall numbers

of SAEs and fatal SAEs are within the expected range for patients with this degree of

cardiopulmonary disease The overall rate is 7/124 5.6% which is closely comparable to the

rate of 6% recently reported in very similarcohort of patients Taylor CJ et 2007 Risk of

cardiac catheterization under anaesthesia in children with pulmonary hypertension Br JAnaesth

985657-61 Thus the overall rate of SAEs would seem to be more closely related to the

underlying severity of illness of the patients rather than to the treatments given during this

study

The 1N0T22 study results demonstrate that patients who had pre-existing LVD

may experience an increased rate of SAEs e.g pulmonary edema During the course of the

study the protocol was amended to exclude patients with PCWP 20 mmHg The benefit/risk

of using iNO in patients with clinically significant LVD should be evaluated on case by case
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basis reduction in left ventricular afterload may perhaps be applied to minimize the

occurrence of pulmonary edema
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CLAIMS

We Claim

method of reducing one or more of an adverse event or serious adverse event

in an intended patient population in need of being treated with inhalation of nitric oxide

comprising excluding from such treatment patients who have pre-existing left ventricular

dysfunction

The method of claim wherein the patients further have pulmonary capillary

wedge pressure greater than 20 mm Hg

The method of claim wherein the treatment further comprises inhalation of

oxygen

The method of claim wherein the treatment is delivered using ventilator

The method of claim wherein the patients having pre-existing left ventricular

dysfunction have one or more of condition selected from diastolic dysfunction hypertensive

cardiomyopathy systolic dysfunction ischemic cardiomyopathy viral cardiomyopathy

idiopathic cardiomyopathy autoimmune disease related cardiomyopathy drug-related

cardiomyopathy toxin-related cardiomyopathy structural heart disease valvular heart disease

congenital heart disease idiopathic pulmonary arterial hypertension and pulmonary hypertension

cardiomyopathy or associations thereof

The method of any one of claims 1-5 wherein the patient population comprises

children

The method of any one of claims 1-5 wherein the patient population comprises

adults
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The method of claim wherein the patients are at risk of an adverse event or

serious the adverse event is selected from pulmonary edema hypotension cardiac arrest

electrocardiogram changes hypoxemia hypoxia and bradycardia or associations thereof

method of reducing the risk or preventing the occurrence in human patient of

one or more of adverse events or serious adverse events associated with medical treatment

comprising inhalation of nitric oxide said method comprising

identifying human patient eligible for inhalation of nitric oxide treatment

determining if said patient has pre-existing left ventricular dysfunction and

administering said medical treatment if said patient does not have pre-existing left

ventricular dysfunction

thereby reducing the risk or preventing the occurrence of the adverse event or serious

adverse event associated with said medical treatment

10 The method of claim wherein said patient further exhibits pulmonary

capillary wedge pressure greater than 20 mm Hg

11 The method of claims or 10 wherein the patients who have pre-existing left

ventricular dysfunction have one or more conditions selected from diastolic dysfunction

hypertensive cardiomyopathy systolic dysfunction ischemic cardiomyopathy viral

cardiomyopathy idiopathic cardiomyopathy autoimmune disease related cardiomyopathy side

effects due to drug-related cardiomyopathy side effects due to toxin-related cardiomyopathy

structural heart disease valvular heart disease congenital heart disease idiopathic pulmonary

arterial hypertension pulmonary hypertension and cardiomyopathy or associations thereof

12 The method of claim wherein the medical treatment further comprises

inhalation of oxygen

13 The method of claim wherein the treatment is delivered using ventilator
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14 The method of claim wherein the patient is child

15 The method of claim wherein the patient is an adult

16 method of reducing the risk or preventing the occurrence in human patient of

one or more adverse events or serious adverse events associated with medical treatment

comprising inhalation of nitric oxide said method comprising

providing pharmaceutically acceptable nitric oxide gas to medical provider and

informing the medical provider that excluding human patients who have pre

existing left ventricular dysfunction from said treatment reduces the risk or prevents the

occurrence of the adverse event or serious adverse event associated with said medical treatment

17 The method of claim 16 wherein the patient is child

18 The method of claim 16 wherein the patient is an adult

19 The method of claim 16 wherein the adverse event or serious adverse event is

one or more of pulmonary edema hypotension cardiac arrest electrocardiogram changes

hypoxemia hypoxia and bradycardia or associations thereof

20 method of reducing the risk or preventing the occurrence in human patient of

one or more of adverse events or serious adverse events associated with medical treatment

comprising inhalation of nitric oxide said method comprising

providing pharmaceutically acceptable nitric oxide gas to medical provider and

informing the medical provider that human patients having preexisting left

ventricular dysfunction experience an increased rate of serious adverse events associated with

said medical treatment
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21 The method of claim 20 further comprising informing the medical provider of

risk of an adverse event or serious adverse event in human patients who have pulmonary

capillary wedge pressure greater than 20 mmHg

22 The method of claim 20 further comprising informing the medical provider that

there is risk associated with using inhaled nitric oxides in human patients who have preexisting

or clinically significant left ventricular dysfunction and that such risk should be evaluated on

case by case basis

23 The method of claim 20 further comprising informing the medical provider that

there is risk associated with using inhaled nitric oxide in human patients who have left

ventricular dysfunction

24 method of reducing one or more adverse events or serious adverse events in an

intended patient population in need of being treated with iNO comprising

identifying patient eligible for iNO treatment

evaluating and screening the patient to identify if the patient has pre-existing left

ventricular dysfunction and

excluding from iNO treatment patient identified as having pre-existing left

ventricular dysfunction
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25 method of reducing the risk or preventing the occurrence in patient of one or

more adverse events or serious adverse events associated with medical treatment comprising

inhalation of nitric oxide the method comprising

identifying patient in need of receiving inhalation of nitric oxide treatment

evaluating and screening the patient to identify if the patient has pre-existing left

ventricular dysfunction and

administering the inhalation of nitric oxide if the patient does not have pre-existing left

ventricular dysfunction thereby reducing the risk or preventing the occurrence of the

adverse event or significant adverse event associated with the inhalation of nitric oxide

treatment

26 The method of claims 24 or 25 wherein the patient having pre-existing left

ventricular dysfunction exhibits pulmonary capillary wedge pressure greater than 20 mm Hg

27 The method of claim wherein the intended patient population in need of being

treated with the inhalation of nitric oxide has one or more of idiopathic pulmonary arterial

hypertension characterized by PAPm 25 mm Hg at rest PCWP 15 mm Hg and PVRI

wm2 congenital heart disease with pulmonary hypertension repaired and unrepaired

characterized by PAPm 25 mm Hg at rest and PVRI um cardiomyopathy characterized

by PAPm 25 mm Hg at rest and PVRI wm or the patient is scheduled to undergo right

heart catheterization to assess pulmonary vasoreactivity by acute pulmonary vasodilation testing

28 The method of claim 16 20 24 or 25 further comprising reducing left

ventricular afterload to minimize or reduce the risk of the occurrence of an adverse event or

serious adverse event being pulmonary edema in the patient

29 The method of claim 28 wherein the left ventricular afterload is minimized or

reduced by administering pharmaceutical dosage form comprising nitroglycerin or calcium

channel blocker to the patient
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30 The method of claim 28 wherein the left ventricular afterload is minimized or

reduced using an intra-aortic balloon pump
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ABSTRACT

The invention relates methods of reducing the risk or preventing the occurrence of an

adverse event AE or serious adverse event SAE associated with medical treatment

comprising inhalation of nitric oxide

8337131
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dOlceal Oel e4abI2dSO9b32lb3be2cSbac

63196

Warnings

Information

616505
Information Disclosure Statement IDS

23271004.pdf no 10
Form 5B08

b49e1 63b4d2dd6S6bSScOeS9dIdl a9dce

alea8

Warnings

Information

191666

PowerofAttorney POA.pdf no

01272a706786efb931a95841 5521 c63baJ3a

c218

Warnings

Information

111812

Oath or Declaration flied Declaration.pdf no

I4c42deIal beaJ8O688dOb4cIOJbddl ahab

5205

Warnings

Information

98643

Transmittal of New Application Transmittal.pdf no

61 56367f75a2e8cabb8b77252b15224a940

23e1

Warnings

Information

1561779

Application Data Sheet ADS.pdf no

32b5d06c666aa11b/calIa42dI2Ic000ff/8d1

90

Warnings

Information

3048740

Application.pdf yes 29

e/5b44c4da15a405c10e181c42e4920ba862

2426

Multipart Description/PDF files in .zip description

Document Description Start End

Specification 22

Claims 23 28
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Abstract 29 29

Warnings

Information

40541

Fee Worksheet SBO6 fee-info.pdf no

36d9b14b373191577c1 0e9368 I8ce42616

815

Warnings

Information

Total Files Size in bytes 5895521

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents
characterized by the applicant and including page counts where applicable It serves as evidence of receipt similarto

Post Card as described in MPEP 503

New Applications Under 35 U.S.C 111

If new application is being filed and the application includes the necessary components for filing date see 37 CFR

.53b-d and MPEP 506 Filing Receipt 37 CFR 1.54 will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C 371

If timelysubmission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C 371 and other applicable requirements Form PCTIDOIEOI9O3 indicating acceptance of the application as

national stage submission under 35 U.S.C 371 will be issued in addition to the Filing Receipt in due course

New International Application Filed with the USPTO as Receiving Office

If new international application is being filed and the international application includes the necessary components for

an international filing date see PCT Article 11 and MPEP 1810 Notification of the International Application Number

and of the International Filing Date Form PCT/RO/1 05 will be issued in due course subject to prescriptions concerning

national security and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application
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Doc Code TRACKI.REQ
Document Description TrackOne Request

PTO/AIA/424 03-14

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102e Page of

First Named Non provisional Application Number
if

Inventor
James Baldassarre

known

Title of
Methods of Treating Term and Near-Term Neonates Having Hypoxic Respiratory Failure Associated with

Invention Clinical or Echocardiographic Evidence of Pulmonary Hypertension

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION

The processing fee set forth in 37 CFR .1 7i1 the prioritized examination fee set forth in

37 CFR 1.17c and if not already paid the publication fee set forth in 37 CFR 1.18d have

been filed with the request The basic filing fee search fee and examination fee are filed with

the request or have been already been paid understand that any required excess claims fees

or application size fee must be paid for the application

understand that the application may not contain or be amended to contain more than four

independent claims more than thirty total claims or any multiple dependent claims

The applicable box is checked below

51 Original Application Track One Prioritized Examination under 1.102e1

The application is an original non provisional utility application filed under 35 U.S.C 111a
This certification and request is being filed with the utility application via EFS-Web

---0R--

The application is an original non provisional plant application filed under 35 u.s.c 111a
This certification and request is being filed with the plant application in paper

ii An executed inventors oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each

inventor or the application data sheet meeting the conditions specified in 37 CFR .53f3i is

filed with the application

II fl Request for Continued Examination Prioritized Examination under 1.102e2

request for continued examination has been filed with or prior to this form

ii If the application is utility application this certification and request is being filed via EFS-Web
iii The application is an original non provisional utility application filed under 35 U.S.C 111a or is

national stage entry under 35 U.S.C 371
iv This certification and request is being filed prior to the mailing of first Office action responsive

to the request for continued examination

No prior request for continued examination has been granted prioritized examination status

under 37 CFR 1.102e2

Signature Janis Fraser Date August 2014

Name Practitioner

Print/Typed Janis Fraser Ph.D J.D Registration Number 34819

Note This form must be signed in accordance with 37 CFR 1.33 See 37 CFR 1.4d for signature requirements and certifications

Submit multiple forms if more than one signature is required

Total of forms are submitted

23270598.doc
American LegalNet Inc

Ex. 2014-0569



Privacy Act Statement

The Privacy Act of 1974 P.L 93-579 requires that you be given certain information in connection with your

submission of the attached form related to patent application or patent Accordingly pursuant to the requirements of

the Act please be advised that the general authority for the collection of this information is 35 U.S.C 2b2
furnishing of the information solicited is voluntary and the principal purpose for which the information is used by the

U.S Patent and Trademark Office is to process and/or examine your submission related to patent application or

patent If you do not furnish the requested information the U.S Patent and Trademark Office may not be able to

process and/or examine your submission which may result in termination of proceedings or abandonment of the

application or expiration of the patent

The information provided by you in this form will be subject to the following routine uses

The information on this form will be treated confidentially to the extent allowed under the Freedom of

Information Act U.S.C 552 and the Privacy Act U.S.C 552a Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the

Freedom of Information Act

record from this system of records may be disclosed as routine use in the course of presenting evidence

to court magistrate or administrative tribunal including disclosures to opposing counsel in the course of

settlement negotiations

record in this system of records may be disclosed as routine use to Member of congress submitting

request involving an individual to whom the record pertains when the individual has requested assistance from

the Member with respect to the subject matter of the record

record in this system of records may be disclosed as routine use to contractor of the Agency having

need for the information in order to perform contract Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974 as amended pursuant to u.s.c 552am

record related to an International Application filed under the Patent cooperation Treaty in this system of

records may be disclosed as routine use to the International Bureau of the World Intellectual Property

Organization pursuant to the Patent cooperation Treaty
record in this system of records may be disclosed as routine use to another federal agency for purposes

of National security review 35 u.s.c 181 and for review pursuant to the Atomic Energy Act 42 u.s.c

218c
record from this system of records may be disclosed as routine use to the Administrator General

Services or his/her designee during an inspection of records conducted by GSA as part of that agencys

responsibility to recommend improvements in records management practices and programs under authority of

44 U.S.C 2904 and 2906 Such disclosure shall be made in accordance with the GSA regulations governing

inspection of records for this purpose and any other relevant i.e GSA or Commerce directive Such

disclosure shall not be used to make determinations about individuals

record from this system of records may be disclosed as routine use to the public after either publication of

the application pursuant to 35 U.S.C 122b or issuance of patent pursuant to 35 U.S.C 51 Further

record may be disclosed subject to the limitations of 37 CFR 1.14 as routine use to the public if the record

was filed in an application which became abandoned or in which the proceedings were terminated and which

application is referenced by either published application an application open to public inspection or an issued

patent

record from this system of records may be disclosed as routine use to Federal State or local law

enforcement agency if the USPTO becomes aware of violation or potential violation of law or regulation

Page

lAmerican Legaet Inc
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Attorneys Docket No 26047-0003011 3000-US-0008C0N8

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor James Baldassarre

Serial No Not Yet Assigned

Filed Herewith

Title METHODS OF TREATING TERM AND NEAR-TERM
NEONATES HAVING HYPOXIC RESPIRATORY FAILURE
ASSOCIATED WITH CLINICAL OR ECHOCARDIOGRAPHIC
EVIDENCE OF PULMONARY HYPERTENSION

MAIL STOP AMENDMENT
Commissioner for Patents

P.O Box 1450

Alexandria VA 223 13-1450

NFORMATION DISCLOSURE STATEMENT

Please consider the references listed on the enclosed PTO-SB-08 Form Under 35 USC

120 this application relies on the earlier filing date of application serial numbers 12/4945 98 filed

on June 30 2009 12/820866 filed on June 22 2010 12/821041 filed on June 22 2010

13/65 1660 filed on October 15 2012 13/683417 filed on November 21 2012 13/683444 filed

on November 21 2012 and 14/451057 filed on August 2014 The cited references were

submitted to and/or cited by the Office in the prior applications and therefore are not provided in

this application

Applicant wishes to bring to the Examiners attention the following related U.S

applications

USSN 12/494598 filed June 30 2009 abandoned attorney docket no 26047-000300

USSN 12/820866 filed June 22 2010 abandoned attorney docket no 26047-0003002

USSN 12/820980 filed June 22 2010 abandoned attorney docket no 26047-0003003

USSN 12/821020 filed June 22 2010 Patent No 8282966 attorney docket no 26047-

0003004

USSN 12/821041 filed June 22 2010 Patent No 8293284 attorney docket no 26047-

0003005

USSN 13/683236 filed November 21 2012 attorney docket no 26047-0003006

USSN 13/65 1660 filed October 15 2012 Patent No 8431163 attorney docket

no 26047-0003007
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First Named Inventor James Baldassarre Attorneys Docket No 26047-0003011 3000-US-

Serial No Not Yet Assigned 0008C0N8

Filed Herewith

Page 2of2

USSN 13/683417 filed November 21 2012 Patent No 8795741 attorney docket

no 26047-0003008

USSN 13/683444 filed November 21 2012 attorney docket no 26047-0003009 and

USSN 14/45 1057 filed August 2014 attorney docket no 26047-0003010

The prosecution histories for these applications are available on PAIR and thus are not

provided with this communication Copies of the prosecution history documents will be supplied if

the Examiner requests

This statement is being filed with the application Apply any necessary charges or credits to

Deposit Account 06-1050 referencing the above attorney docket number

Respectfully submitted

Date August 2014 /Janis Fraser/

Janis Fraser Ph.D J.D

Reg No 34819
Customer Number 94169

Fish Richardson P.C

Telephone 617 542-5070

Facsimile 877 769-7945

23272005.doc
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Doc code IDS PTO/SB/OBa 01-10
Approved for use through 07/31/2012 0MB 0651-0031

Doc description Information Disclosure Statement IDS Filed
Patent and Trademark Office DEPARTMENT OF COMMERCE

under the Paperwork Reduction Act of 1995 no persons are required to respond to collection of information unless it contains valid 0MB control number

Application Number

Filing Date

INFORMATION DISCLOSURE
First Named Inventor Baldassarre

STATEMENT BY APPLICANT
Art Unit

Not for submission under 37 CFR 1.99
Examiner Name

Attorney Docket Number 26047-0003011

U.S PATENTS Remove

PagesColumns Lines where
Examiner Cite Kind Name of Patentee or Applicant

Patent Number
Initial No

Issue Date Relevant Passages or Relevant
Codel of cited Document

Figures Appear

5558083 1996-09-24 Bathe

5651358 1997-07-29 Briend

5873359 1999-02-23 Zapol

6063407 2000-05-16 Zapol

6142147 2000-11-07 Head

6601580 Bi 2003-08-05 Bloch

7557087 B2 2009-07-07 Rothbard

If you wish to add additional U.S Patent citation information please click the Add button Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

EFS Web 2.1.17
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Application Number

Filing Date

INFORMATION DISCLOSURE
First Named Inventor Baldassarre

STATEMENT BY APPLICANT
Art Unit

Not for submission under 37 CFR 1.99
Examiner Name

Attorney Docket Number 26047-0003011

PagesColumns Lines where
Examiner

Cite No
Publication Kind Publication Name of Patentee or Applicant

Relevant Passages or Relevant
lnitial Number Codel Date of cited Document

Figures Appear

20020185126 Al 2002-12-12 Krebs

20030131848 Al 2003-07-17 Stenzler

20040106954 Al 2004-06-03 Whitehurst

20090018136 Al 2009-01-15 Oppenheimer

20090029371 Al 2009-01-29 Elliott

20090149541 Al 2009-06-11 Stark

20090176772 Al 2009-07-09 Blackburn

If you wish to add additional U.S Published Application citation information please click the Add button Add

FOREIGN PATENT DOCUMENTS Remove

PagesColumns Lines
Name of Patentee or

Examiner Cite Foreign Document Country Kind Publication where Relevant
Applicant of cited

Passages or RelevantInitial No Number3 Code2 Coded Date
Document

Figures Appear

EP1682672 ER 2006-07-26

EFS Web 2.1.17
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Application Number

Filing Date

IN FORMATION DISCLOSURE
First Named Inventor Baldassarre

STATEMENT BY APPLICANT
Art Unit

Not for submission under 37 CFR 1.99
Examiner Name

Attorney Docket Number 26047-0003011

W02005004884 WO 2005-0 -20

W02006127907 WO 2006-11-30

W02010019540 WO 2010-02-18

If you wish to add additional Foreign Patent Document citation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author in CAPITAL LETTERS title of the article when appropriate title of the item

lnftials No
book magazine journal serial symposium catalog etc date pagess volume-issue numbers
publisher city and/or country where published

Adatia et al Inhaled Nitric Oxide and Hemodynamic Evaluation of Patients With Pulmonary Hyptertension Before

Transplantation Journal of the American College of Cardiology Elsevier New York NY Vol 25 No.7 page 1663 fl
June 1995

Advances in Pulmonary Hypertension Vol 74 pages 1-418 Winter 2008-2009 entire issue

Al-Alaiyan et al Inhaled nitric oxide in persistent pulmonary hypertension of the newborn refractory to high-frequency

ventilation Crit Care Vol.3 No.1 pages 7-10 1999

Argenziano et al Inhaled Nitric Oxide is not Myocardial Depressant in Porcine Model of Heart Failure The

Journal of Thoracic and Cardiovascular Surgery Vol 15 pages 700-704 1998

Atz et aI Combined Effects of Nitric Oxide and Oxygen During Acute Pulmonary Vasodilator Testing Journal of the

American College of Cardiology JACC Vol 33 No pages 813-819 1999

Atz et aI Inhaled nitric oxide in the neonate with cardiac disease Seminars in Perinatology VoL 215
pages 441-455 1997

EF5 Web 2.1.17
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Application Number

Filing Date

IN FORMATION DISCLOSURE
First Named Inventor Baldassarre

STATEMENT BY APPLICANT
Art Unit

Not for submission under 37 CFR 1.99
Examiner Name

Attorney Docket Number 26047-0003011

AU 2009202685 Office Action dated 06/17/10 pages

AU 2009202685 Office Action Response dated 07129/20 10 19 pages

Azeka et al Effects of Low Doses of Inhaled Nitric Oxide Combined with Oxygen for the Evaluation of Pulmonary

Vascular Reactivity in Patients with Pulmonary Hypertension Pedatric Cardiol VoL 23 pages 20-26 2002

10
Barrington et al lnhaled Nitric Oxide for Preterm Infants Systematic Review Pediatrics Vol 120

pages 1088-1099 DOl 101542/peds 2001

Barst et alNitric Oxide in Combination with Oxygen versus Either Oxygen Alone or Nitric Oxide Alone for Acute

Vasodilator Testing in Children with Pulmonary Hypertension Multicenter Randomized Study INO Therapeutics/

Ikaria Baltimore Convention Center May 2009 pages Abstract downloaded 7/2/2009 from http//1 210019080/

PASO9A1/view.ynuPASO9L1_1 507

12
Barst et al .Vasodilator Testing with Nitric Oxide and/or Oxygen in Pediatric Pulmonary Hypertension Pediatric

Cardiology Published online 20 April 2010 pages

13
Beggs et al Cardiac Failure in Children 17th Expert Commiftee on the Selection and Use of Essential Medicines

Geneva March 2009 31 pages

14 Beghetti et al Inhaled nitric oxide can cause severe systemic hypotension Journal of Pediatrics page 844 1997 fl

15 Beghetti etal Inhaled nitric oxide and congenital cardiac disease Cardiol Young Vol 11 pages 142-152 2001 fl

16
Behera et al Nesiritide Improves Hemodynamics in Children with Dilated Cardiomyopathy Pilot Study Pediatr

Cardiol Vol 30 pages 26-34 2009

17
Bbagavan et al Potential role of ubiquinone coenzyme 010 in pediatric cardiomyopathy Clinical Nutrition Vol 24
pages 331-338 2005

EFS Web 2.1.17

Ex. 2014-0576



Application Number

Filing Date

IN FORMATION DISCLOSURE
First Named Inventor Baldassarre

STATEMENT BY APPLICANT
Art Unit

Not for submission under 37 CFR 1.99
Examiner Name

Attorney Docket Number 26047-0003011

18
Bichel et al Successful weaning from cardiopulmonary bypass after cardiac surgery using inhaled nitric oxide

Pediatric Anaesthesia VoL pages 335-339 1997

19
Bin-Nun et al Role of iNO in the modulation of pulmonary vascular resistance Journal of Perinatology Vol 28
pages S84-S92 2008

20
Bland Pulmonary vascular dysfuction in preterm lambs with chronic lung disease Am Physical Lung Cell Mol

PhysioL VoL 285 L76-L85 2003

21 Bloch et al Cardiovasc Res 2007 Inhaled NO as therapeutic agent Vol 752 pages 339-348 July 15 2007 fl

22
Bocchi et al Inhaled Nitric Oxide Leading to Pulmonary Edema in Stable Severe Heart Failure The American

Journal of Cardiology VoL 74 pages 70-72 1994

23 Bolooki Clinical Application of the lntra-Aortic Balloon Pump 3rd Ed pages 252-253 1998

Branson Inhaled Nitric Oxide in Adults The Science Journal of the American Association for Respiratory Care 1997

24 Open Forum Abstracts December 1997 pages retrieved at http//www.rcjournal.com/abstracts/1997/

idA00000929 on 12/22/2010

25
Braunwald Heart Failure chapter 233 of Harrisons Principles of Internal Medicine 14th Edition pagesl287-1291 and

1360 1998

26
Bublik et al Pediatric cardiomyopathy as chronic disease perspective on comprehensive care programs

Progress in Pediatric Pediatric Cardiology VoL 25 pages 03-1 2008

27
Budts et al Residual pulmonary vasoreactivity to inhaled nitric oxide in patients with severe obstructive pulmonary

hypertension and Eisenmenger syndrome Heart VoL 86 pages 553-558 2001

28
Canadian Office Action mailed May 31 2011 for Canadian Patent Application No 2671029 counterpart foreign

application of US application no 12/494598

EFS Web 2.1.17
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Application Number

Filing Date

IN FORMATION DISCLOSURE
First Named Inventor Baldassarre

STATEMENT BY APPLICANT
Art Unit

Not for submission under 37 CFR 1.99
Examiner Name

Attorney Docket Number 26047-0003011

29
Clark et aL Low-Dose Nitric Oxide Therapy for Persistent Pulmonary Hypertension 1-Year Follow-up Journal of

Perinatology VoL 23 pages 300-303 2003

30
Clark et aL Low-Dose Nitric Oxide Therapy for Persistent Pulmonary Hypertension of the Newborn New England

Journal of Medicine VoL 342 Na pages 469-474 2000

Cockrill et al Comparison of the Effects of Nitric Oxide Nitroprusside and Nifedipine on Hemodynamics and Right

31 Ventricular Contractibility in Patients With Chronic Pulmonary Hypertension CHEST Vol 119 No pages 128-1 36 fl

2001

Comparison of Supplemental Oxygen and Nitric Oxide for Inhalation in the Evaluation of the Reactivity of the

32 Pulmonary Vasculature During Acute Pulmonary Vasodilator Testing httpIlclinicaltrials.gov/archivel

NCT0062602812009_01_12 January 12 2009

Cornfield et al Randomized Controlled Trial of Low-dose Inhaled Nitric Oxide in the Treatment of Term and Near-

33 term Infants With Respiratory Failure and Pulmonary Hypertension Pediatrics Vol 104 No pages 1089-1094

1999

Cox et al Factors Associated with Establishing Causal Diagnosis for Children with Cardiomyopathy Pediatrics

VoL 118 No4 pages 1519-1531 2006

Cujec et al Inhaled Nitric Oxide Reduction in Systolic Pulmonary Artery Pressure is Less in Patients with Decreased

Left Ventricular Ejection Fraction Canadian Journal of Cardiology Vol 139 pages 816-824 1997

36
Cuthbertson et al UK guidelines for the use of inhaled nitric oxide therapy in adults ICUs Intensive Care Med
VoL 23 Springer-Verlag pages 1212-1218 1997

Davidson et al Inhaled nitric oxide for the early treatment of persistent pulmonary hypertension of the term newborn

37 randomized double-masked placebo-controlled dose-response multicenter study PEDIATRICS Vol 101 Pt fl

pages 325-34 1998

38
Davidson et al Safety of Withdrawing Inhaled Nitric Oxide Therapy in Persistent Pulmonary Hypertension of the

Newborn Pediatrics VoL 104 No pages 231 -236 1999

Day et al Pulmonary Vasodilatory Effects of 12 and 60 Parts Per Million Inhaled Nitric Oxide in Children with

Ventricular Septal Defect The American Journal of Cardiology VoL 75 pages 196-198 1995

EFS Web 2.1.17
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Application Number

Filing Date

IN FORMATION DISCLOSURE
First Named Inventor Baldassarre

STATEMENT BY APPLICANT
Art Unit

Not for submission under 37 CFR 1.99
Examiner Name

Attorney Docket Number 26047-0003011

40
Definition of Contraindication on Medicine.net.com http/lwww.medterms.comlscriptfmain/art.asparticlekey 17824

retrieved 3/1412011 pages

41
Delivery of Inhaled Nitric Oxide Therapy through an Adult or Pediatric Nasal Cannula Reference UTMB
RESPIRATORY CARE SERVICES Reviewed 05/31/05

42
Dickstein et al Theoretic Analysis of the Effect of Pulmonary Vasodilation on Pulmonary Venous Pressure

Implications for Inhaled Nitric Oxide Therapy The Journal of Heart and Lung Transplant pages 115-121 1996

43 Dorland The American Illustrated Medical Dictionary 7th edition W.B Saunders Company page 113 1914

Dorling Neurodevelopmental outcome following Nitric Oxide Therapy for Persistent Pulmonary Hypertension in Term

Newborn Infants Neonatal Intensive Care Unit Leicester Royal Infirmary 8/8/2003 modified 11/12/2003 pages

Douwes et al The Maze of Vasodilator Response Criteria Published online 26 November 2010 Pediatr Cardiol

VoL 32 pages 245-246 201

46
Ebrenkranz Inhaled Nitric Oxide in Full-Term and Nearly Full-Term Infants with Hypoxic Respiratory Failure The

Neonatal Inhaled Nitric Oxide Study Group ft EngL Med VoL 336 No pages 597-605 1997

47 bttp//www.cc.nih.gov/ccmd/clinical_services.html page last updated May 19 2011

48
bttp/Mww.medterms.com/script/main/art.asparticlekey1 7824 Definition of Contraindication last Editorial Review

March 19 2012

ElbI et alLong-term serial echocardiographic examination of late anthracycline cardiotoxicity and its prevention by

dexrazoxane in paediatric patients Eur Pediatr Vol 164 pages 678-684 2005

50 EP09251949 Office Action dated 10/11/20105 pages

EFS Web 2.1.17
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Application Number

Filing Date

IN FORMATION DISCLOSURE
First Named Inventor Baldassarre

STATEMENT BY APPLICANT
Art Unit

Not for submission under 37 CFR 1.99
Examiner Name

Attorney Docket Number 26047-0003011

If you wish to add additional non-patent literature document citation information please click the Add button Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

EI\MINER Initial if reference considered whether or not citation is in conformance with MFEF 609 Draw line through

citation if not in conformance and not considered Include copy of this form with next communication to applicant

See Kind Codes of USPTO Patent Documents atwww.USPTO.GOV or MPEP 901.04 Enter office that issued the document by the two-letter code WIPO
Standard ST.3 For Japanese patent documents the indication of the year of the reign of the Emperor must precede the serial number of the patent document

Kind of document by the appropriate symbols as indicated on the document under WIPO Standard 5Th if possible Applicant is to place check mark here

English language translation is attached

EFS Web 2.1.17
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Application Number

Filing Date

IN FORMATION DISCLOSURE
First Named Inventor Baldassarre

STATEMENT BYAPPLICANT
ArtUnit

Not for submission under 37 CFR 1.99
Examiner Name

Attorney Docket Number 26047-0003011

CERTIFICATION STATEMENT

Please see 37 CFR .97 and 1.98 to make the appropriate selections

That each item of information contained in the information disclosure statement was first cited in any communication

fl from foreign patent office in counterpart foreign application not more than three months prior to the filing of the

information disclosure statement See 37 CFR 1.97e1

OR

That no item of information contained in the information disclosure statement was cited in communication from

foreign patent office in counterpart foreign application and to the knowledge of the person signing the certification

after making reasonable inquiry no item of information contained in the information disclosure statement was known to

any individual designated in 37 CFR 1.56c more than three months prior to the filing of the information disclosure

statement See 37 CFR .97e2

fl See attached certification statement

fl The fee set forth in 37 CFR 1.17 has been submitted herewith

certification statement is not submitted herewith

SIGNATURE
signature of the applicant or representative is required in accordance with CFR 1.33 10.18 Please see CFR 1.4d for the

form of the signature

Signature IJanis Fraser/ Date YYYY-MM-DD 2014-08-07

Name/Print Janis Fraser Registration Number 34819

This collection of information is required by 37 CFR 1.97 and 1.98 The information is required to obtain or retain benefit by the

public which is to file and by the USPTO to process an application Confidentiality is governed by 35 U.S.C 122 and 37 CFR
1.14 This collection is estimated to take hour to complete including gathering preparing and submitting the completed

application form to the USPTO Time will vary depending upon the individual case Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer U.S

Patent and Trademark Office U.S Department of Commerce P.O Box 1450 Alexandria VA 22313-1450 DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO Commissioner for Patents P.O Box 1450 Alexandria

VA 22313-1450

EFS Web 2.1.17
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Privacy Act Statement

The Privacy Act of 1974 P.L 93-579 requires that you be given certain information in connection with your submission of the

attached form related to patent application or patent Accordingly pursuant to the requirements of the Act please be advised

that the general authority for the collection of this information is 35 U.S.C 2b2 furnishing of the information solicited

is voluntary and the principal purpose for which the information is used by the U.S Patent and Trademark Office is to

process and/or examine your submission related to patent application or patent If you do not furnish the requested

information the U.S Patent and Trademark Office may not be able to process and/or examine your submission which may
result in termination of proceedings or abandonment of the application or expiration of the patent

The information provided by you in this form will be subject to the following routine uses

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

U.S.C 552 and the Privacy Act U.S.C 552a Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record

record from this system of records may be disclosed as routine use in the course of presenting evidence to

court magistrate or administrative tribunal including disclosures to opposing counsel in the course of settlement

negotiations

record in this system of records may be disclosed as routine use to Member of Congress submitting

request involving an individual to whom the record pertains when the individual has requested assistance from the

Member with respect to the subject matter of the record

record in this system of records may be disclosed as routine use to contractor of the Agency having need for

the information in order to perform contract Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974 as amended pursuant to U.S.C 552am

record related to an International Application filed under the Patent Cooperation Treaty in this system of records

may be disclosed as routine use to the International Bureau of the World Intellectual Property Organization pursuant

to the Patent Cooperation Treaty

record in this system of records may be disclosed as routine use to another federal agency for purposes of

National Security review 35 U.S.C 181 and for review pursuant to the Atomic Energy Act 42 U.S.C 218c

record from this system of records may be disclosed as routine use to the Administrator General Services or

his/her designee during an inspection of records conducted by GSA as part of that agencys responsibility to

recommend improvements in records management practices and programs under authority of 44 U.S.C 2904 and

2906 Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose and any other relevant i.e GSA or Commerce directive Such disclosure shall not be used to make

determinations about individuals

record from this system of records may be disclosed as routine use to the public after either publication of

the application pursuant to 35 U.S.C 122b or issuance of patent pursuant to 35 U.S.C 151 Further record

may be disclosed subject to the limitations of 37 CFR 1.14 as routine use to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either published application an application open to public inspections or an issued patent

record from this system of records may be disclosed as routine use to Federal State or local law

enforcement agency if the USPTO becomes aware of violation or potential violation of law or regulation
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TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE This form is to be submitted with the Power of Attorney by Applicant form PTO/AIAI82B to identify the application to which the

Power of Attorney is directed in accordance with 37 CFR 1.5 unless the application number and filing date are identified in the Power of

Attorney by Applicant form If neither form PTO/AIAI82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is

directed the Power of Attorney will not be recoanized in the alication

Application Number Not Yet Assigned

Filing Date Herewith

First Named Inventor James Baldassarre

Title
METHODS OF TREATING TERM AND NEAR-TERM NEONATES
HAVING HYPOXIC RESPIRATORY FAILURE ASSOCIATED WITH
CLINICAL OR ECHOCARDIOGRAPHIC EVIDENCE OF PULMONARY
HYPERTENSION

Art Unit

Examiner Name

Attorney Docket Number 26047-000301

SIGNATURE of Applicant or Patent Practitioner

Signature Janis Fraser Date Optional August 2014

Name
Janis Fraser Ph.D J.D etration 34819

Title if Applicant is

juristic entity

Applicant Name if Applicant is juristic entity

NOTE This form must be signed in accordance with 37 CFR 1.33 See 37 CFR 1.4d for signature requirements and certifications If

more than one applicant use multiple forms

of forms are submitted

This collection of information is required by 37 CFR 1.131 1.32 and 1.33 The information is required to obtain or retain benefit by

the public which is to file and by the USPTO to process an application Confidentiality is governed by 35 U.S.C 122 and 37 CFR
1.11 and 1.14 This collection is estimated to take minutes to complete including gathering preparing and submitting the completed

application form to the USPTO Time will vary depending upon the individual case Any comments on the amount of time you require

to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer U.S Patent and

Trademark Office U.S Department of Commerce P.O Box 1450 Alexandria VA 22313-1450 DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS SEND TO Commissionerfor Patents P.O Box 1450 Alexandria VA 22313-1 450
2327081 5.doc

If you need assistance in completing the form call 1-800-P TO-9 199 and select option
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U.S Patent and Trademark Office U.S DEPARTMENT OF COMMERCE
Under the Peperwork Reduction Act of 1995 no persona are required to respond toe collection of information unless it displays valid 0MB control number

POWER OF ATTORNEY BYAPPLICANT

hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or

the boxes below

Application Number Filing Date

Note The boxes above may be left blank if information is provided on form PTO/AIA/82A

hereby appoint the Patent Practitioners associated with the following Customer Number as my/our attorneys or agents and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in

the attached transmittal letter form PTO/AIA/82A or identified above

94169
OR

hereby appoint Practitioners named in the attached list form PTO/AIA/82C as my/our attorneys or agents and to transact

all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the

attached transmittal letter form PTO/AIA/82A or identified above Note Complete form PTO/AIA/82C

Please recognize or change the correspondence address for the application identified in the attached transmittal

letter to

The address associated with the above-mentioned Customer Number

OR

The address associated with Customer Number 94169

OR
Firm or

Individual Name

Address

City State Zip

Country

Telephone Email

am the Applicant if the Applicant is luAstic entity list the Applicant name in the box

INO Therapeutics LLC

Inventor or Joint Inventor title not required below

Legal Representative of Deceased or Legally Incapacitated Inventor title not required below

Assignee or Person to Whom the Inventor is Under an Obligation to Assign provide signers title if applicant is
juristic entity

Person Who Otherwise Shows Sufficient Proprietary Interest e.g petition Under 37 CFR .46b2 was granted in the

application or is concurrently being filed with this document provide signers title if applicant is juristic entity

SIGNATURE of Applicant for Patent

The undersigned whose title is supplied below.Jaauthorjzed to act on behalf of the applicant e.g where the applicant is
juristic entity

Signature Z/ijj Date Optional i/19
Name William Scheinler

Title Associate General Counsel

NOTE Signature This form must be signed by the applicant in accordance with 37 CER 1.33 See 37 CFR 1.4 for signature requirements and

certifications If more than one applicant use multiple forms

Total of forms are submitted

This collection of information is required by 37 CFR 1.131 1.32 and 1.33 The information is required to obtain or retain benefit by the public which Ia to file and by the

USPTO top an application Confidentiality is governed by 35 U.S.C 122 and 37 CFR 1.11 and 1.14 TNs collection is estimated to takeS minutes to complete

induding gathering preparing and submitting the completed application form to the U5PTO Time will vary depending upon the Individual case Any comments on the amount

of time you require to complete this form and/or suggestions for reducing this burden should be sent to the chief information Officer u.s Patent and Trademark Office u.s

Department of commeme P.O Box 1450 Alexandria vA 22313-1450 DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO commissioner

for Patents P.O Box 1450 Alexandria VA 22313.1450

If you need assistance in completing the Ibnn call 1-800-PTO-9199 and select option
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POWER OF ATTORNEY BY APPLICANT

No more than ten 10 patent practitioners total may be appointed as set forth below by name and registration number This

page need not be submitted if appointing the Patent Practitioners associated with Customer Number see form

PTO/AIAI82B

Name Registration

Number
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Attorney Docket No 26047-0003011/ 3000-US-0008C0N8

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor James Baldassarre

Serial No Not Yet Assigned

Filed Herewith

Title METHODS OF TREATING TERM AND NEAR-TERM
NEONATES HAVING HYPOXIC RESPIRATORY FAILURE
ASSOCIATED WITH CLINICAL OR ECHOCARDIOGRAPHIC
EVIDENCE OF PULMONARY HYPERTENSION

Mail Stop Amendment
Commissioner for Patents

P.O Box 1450

Alexandria VA 223 13-1450

SUBMISSION OF DECLARATION

The attached declaration of inventor James Baldassarre is copy of his declaration

filed in parent application U.S serial no 14/451057 The present application is continuation

ofU.S serial no 14/451057

Respectfully submitted

Date August 2014 /Janis Fraser/

Janis Fraser Ph.D J.D

Reg No 34819
Customer Number 94169

Fish Richardson P.C

Telephone 617 542-5070

Facsimile 877 769-7945

23270592.doc
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U.S Patent and Trademark Office U.S DEPARTMENT OF COMMERCE

Under the Papelwo Reduction Act of 1995 no persons are required to respond to coltectian of information unless It displays valid 0MB cnntroi number

DECLARATION 37 CFR 1.63 FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET 37 CER 176

Title of METHODS OF REDUCING THE RISK OF OCCURRENCE OF PULMONARY EDEMA ASSOCIATED
Invention WITH INHALATION OF NITRIC OXIDE GAS

As the below named inventor hereby declare that

This declaration The attached application or

is directed to

United States application or POT international application number _____________________

filed on ______________________________

The above-Identified application was made or authorized to be made by me

believe that am the original Inventor or an original joint inventor of claimed invention in the application

hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C 1001

by fine or Imprisonment of not more than five years or both

WARNING

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in patent application that may
contribute to identity theft Personal information such as social security numbers bank account numbers or credit card numbers

other than check or credit card authorization form PTO-2038 submitted for payment purposes is never required by the USPTO
to support petition or an application If this type of personal information Is included in documents submitted to the USPTO
petitioners/appilcants should consider redacting such personal information from the documents before submitting them to the

USPTO Petitioner/applicant is advised that the record of patent application is available to the public after publication of the

application unless non-publication request in compliance with 37 CFR 1.213a is made in the application or Issuance of

patent Furthemiore the record from an abandoned application may also be available to the public if the appiication is

referenced in published application or an issued patent see 37 CFR 1.14 Checks and credit card authorization forms

PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available

LEGAL NAME OF INVENTOR

Inventor James S.iid err Date Optional

Signature .f//téEE22.c9-_

Note Art appiica data sheet PTOISB14 or equivalent Including naming the entire inventive entity must accompany this form
Use an addltlooái PTO/AINDI form for each additional inventor

This collection of information is required by as u.s.c 115 and 37 CFR 1.63 The information is
required to obtain or retain benefit by the public which is to tue and

by inc USPTO to process an appiicatlon conrdentiaiity is governed by 35 u.s.c 22 and 37 CFR 1.11 and 1.14 This correction is eslimeted to take minute to

compiete inciuding gathering preparing end submitting the compieted application form to the USPTO Time wit vary depending upon the individual case Any
comments on the amount of time you require to complete this form end/or suggestions for reducing this burden should be sent to the chief infcrmetlon Officer U.S
Patent and Trademark Office U.S Oepartxuent of commerce p.o Box 1450 Alexendrie VA 22313-1450 DO NOT SEND FEES OR COMPLETED FORMS TO
THIS AODRESS SEND TO Commissionerfor Patents P.O Box 1450 AlexandrIa VA 22313-1450

ft you need assistance in completing The fomi call 1-800-PTO-9199 and select option

229 1555.doc
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1/31/2014 0MB 0651-0032
U.S Pafesf asd Trademark Office U.S DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to collection of information unless it displays valid 0MB control number

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date

Substitute for Form PTO-875 4/454373 08/07/201 fl To be Mailed

ENTITY LARGE SMALL MICRO

APPLICATION AS FILED PART

Column Column

FOR NUMBER FILED NUMBER EXTRA RATE FEE

BASIC FEE N/A N/A N/A 70
37 CFR_1.16a_b_or_c

SEARCH FEE N/A N/A N/A 300
37 CFR_1.16k_i_or_m

EXAMINATION FEE N/A N/A N/A 360
37 CFR 1.16o_p or

TOTALCLAIMS
3Ominus20 10 s40 400

37 CFR_1.16i

INDEPENDENTCLAIMS
minus3 $210 210

37 CFR_1.16h

If the specification ana drawings exceed 100 sheets

of paper the application size fee due is $310 $155
DAPPLICATION SIZE FEE

for small entity for each additional 50 sheets or
37 CFR 1.16s

fraction thereof See 35 U.S.C 41a1G and 37

CFR 1.16s

fl MULTIPLE DEPENDENT CLAIM PRESENT 37 CFR 1.16j

If the difference in column is less than zero enter in column TOTAL 1340

APPLICATION AS AMENDED PART II

Column Column Column

CLAIMS HIGHEST
REMAINING NUMBER

PRESENT EXTRA RATE ADDITIONAL FEE
AFTER PREVIOUSLY
AMENDMENT PAID FOR

Total 37CFR Minus
1.16i

Independent

37CFR 1.16h
Minus

Application Size Fee 37 CFR 1.16s
cc

fl FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 37 CFR 1.16j

TOTAL ADDL FEE

Column Column Column

CLAIMS HIGHEST
REMAINING NUMBER

PRESENT EXTRA RATE ADDITIONAL FEE
AFTER PREVIOUSLY

AMENDMENT PAID FOR

Total 37CFR Minus
UJ 1.16i

Independent
Mftius X$37 CFR 1.16h

Application Size Fee 37 CFR 1.16s

cc FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 37 CFR 1.16j

TOTAL ADDL FEE

If the entry in column is less than the entry in column write in column LDRC
If the Highest Number Previously Paid For IN THIS SPACE is less than 20 enter 20 /EVA ILLIS

If the Highest Number Previously Paid For IN THIS SPACE is less than enter

The Highest Number Previously Paid For Total or Independent is the highest number found in the appropriate box in column

This collection of information is required by 37 CFR 1.16 The information is required to obtain or retain benefit by the public which is to file and by the USPTO to

process an application Confidentiality is governed by3S U.S.C 122 and 37 CFR 1.14 This collection is estimated to take 12 minutes to complete including gathering

preparing and submitting the completed application form to the USPTO Time will vary depending upon the individual case Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer U.S Patent and Trademark Office U.S

Department of Commerce P.O Box 1450 Alexandria VA 22313-1 450 DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS SEND TO Commissioner br Patents P.O Box 1450 Alexandria VA 22313-1 450
If you need assistance in completing the form call 1-800-PTO-91 99 and select option
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