rL_""\.,me
L.L-:_"
—

%

Promoting

ol medicines

the guality use

An initiative of NSW Clinical
Pharmacologists & Pharmacists
Funded by the NSW Department of Health

DORNASE ALFA

A Position Statement of the NSW Therapeutic Asses@ant Group Inc.

Ms Lynn Weekes,

NSW Therapeutic Assessment Group Inc, Sydney

Professor Paul Seale

Department of Pharmacology, University of Sydney

This review was prepared by the authors in consaitavith members of the NSW Therapeutic Assessr@gatip Inc.

This work is copyright of the NSW Therapeutic Assesnt group Inc and NSW Health department. Aparnfany use as permitted undére
Copyright Act 1968n0 part of this information may be reproducedahy process without written permission.

Whilst the information contained in this documeasibeen presented with all due care, and the iafitomis considered to be true and correct at the

date of publication, changes in circumstances aftétication may impact on the accuracy of therimfation.

This document represents expert consensus opimidrstzould not be relied upon as professional adstieer than in this context. The information
provided should not be regarded as a substitutéditailed expert advice in individual cases. NSVérapeutic Assessment Group Inc will accept no
responsibility for any loss, claim or damage s&teor caused by any person acting or refrainingnfection as a result of any material in this

document.




EXECUTIVE SUMMARY

Dornase alpha is the generic name for deoxynuclg@dase I) which has been recently
marketed by Roche Products under the brand naralofozyme®.

The clinical experience with dornase alpha, to tiatebeen principally in patients with
mild to moderate pulmonary complications of cyéiticosis. In these patients, pulmonary
function tests have been shown to improve by 5-iD%e short term (up to 6 months).
The association between improved pulmonary fundiésis and patient outcomes
requires more investigation for the benefits ofndae alpha to be properly assessed.

Long term use of dornase alpha and its placesatriment of patients with severe
pulmonary disease or in patients with acute exatiens is undergoing further study.

The data currently available are not convincingtli@ cost-effectiveness of dornase alpha
therapy.

The NSW Therapeutic Assessment Group believes thensufficient efficacy and cost-
effectiveness data for dornase to be generally uspdtients with cystic fibrosis. We
have recommended that:

Dornase should be initiated by a specialist inttbatment of cystic fibrosis
for individual patients who in his/her clinical jgement may benefit from the
therapy.

Dornase should only be used within the ADEC appiamdications.

Treatment should be reassessed within 3 monthseaskd if no pulmonary
function or clinical benefit is found. The recommdations of the ACFA
Pulmozyme Working Party consensus paper providiiugeidelines for
monitoring and assessing therapy.

Data should be prospectively recorded to assis$t fuiure analysis of long-
term efficacy and cost-effectiveness
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INTRODUCTION

Dornase is the generic name for deoxynuclease b@eN) which has been recently
marketed by Roche Products under the brand nafalofozyme®. It is an human
endonuclease normally present in saliva, urinegigaatic secretions and blood which
cleaves extracellular DNA into oligonucleotides.

Early work with deoxyribonuclease prepared frorefEancreas in patients with
pulmonary disease found that the enzyme preparkigjoefied sputum secretions
compared with placebb but the beneficial effect appeared to be sheedlj lasting 30
minutes to one hodr In cystic fibrosis patients, pancreatic deoxyribdease
administered by ultrasonic nebuliser was associatdda decrease in sputum viscosity,
and subjective improvement in four of ten patierasipared with placebb A
subsequent repottof severe bronchospasm following aerosolised aitnation of
pancreatic deoxyribonuclease led to a discontionatf its use for many years.

In vitro studies have reported that when dornaselded to purulent cystic fibrosis
sputum that the viscosity was reduced in a conatatr dependent manner as measured
by a cone-plate viscometer and the pourabilityyadsahere was no effect on non-
purulent sputum. As the pourability assay measthveteraction between the liquid and
the wall of the container rather than viscositmdy be that dornase improves the ability
of cilia to clear sputurfi. In the frog palate model, dornase significairttreased the rate
of mucociliary clearance of cystic fibrosis sputfim

The clinical experience with recombinant humanmdse will be evaluated in this paper
and its place in therapy will be considered aftensideration of the data on efficacy,
safety and cost-effectiveness.

CYSTIC FIBROSIS

Cystic fibrosis is an autosomal recessive disood@xocrine glands with a heterozygote
frequency of 1 in 20 to 1 in 25 individudls

The defective gene responsible for cystic fibregs identified on chromosome 7 by
positional cloning. Approximately 70% of the mutations in cystic fibis are associated
with a specific deletion of three base pairs whigsults in the loss of a phenylalanine
residue at amino acid position 508 on the proteimvkn as cystic fibrosis transmembrane
regulator. Over 400 different mutations of the sayaee are responsible for the remaining
30% of cystic fibrosis mutatiof§** The cystic fibrosis transmembrane regulator
(CFTR) is thought to normally facilitate the transpof chloride ions across epithelial
cells. When the CFTR is defective, secretion obitle ions is defective which causes
reduced extracellular water resulting in inspissatecretions.
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Cystic fibrosis is characterised in lung by acclatian of thick mucus, chronic bacterial
infections and chronic obstructive lung diseasea@ated with severe bronchiectasis and
parenchymal derangements. Other effects includerpatic insufficiency, abnormal
sweat gland function and urogenital dysfuncflornfected sputum from patients with
cystic fibrosis contains high concentrations of DMé&m degenerating neutrophils.
However, although purified DNA solutions are knoterhave high levels of
viscoelasticity, the DNA in sputum seems to hattieleffect on either viscosity or
elasticity®?. It has been proposed that agents that alteritte¢iés of mucus, such as
amiloride and dornase alpha, may alter the clearahsecretions in cystic fibrosis by
reducing adherence to respiratory epithelfum

The improved survival rate of patients with cydtiwosis during the past twenty years is
attributable largely to antibiotic therapy and imyped nutritional management.

2.1 Epidemiology

Cystic fibrosis is the most common lethal genetsodier affecting Caucasian
populations, affecting 1 in 2500 live births in tHaited Kingdom™>. Prognosis for those
with the diseases has significantly improved ohergast fifty years; the median survival
increasing from a few months of life to over 20rgedn the United Kingdom, over a third
of patients are now over 15 years of &g& he median survival age in the United States
was 29.4 years in 1991 and one third of thesematigere over 18 yeat3 In Australia,
94% of patients diagnosed with cystic fibrosis frd@v3 were reported to have survived
to age 14 in 198%,

The Australian Cystic Fibrosis Associations Foummtaestimates that there are currently
slightly more than 2,000 patients diagnosed witsticyfibrosis in Australia. Of these,
approximately 450 patients would be under 5 yebegie and 100 would have severe
disease (FEY<40%). It is estimated that there are approxingat@D individuals with
cystic fibrosis in New South Walels spite of genetic counselling the number of pdate
with cystic fibrosis is likely to continue to in@se for some time as the median survival
increases.

4 NSWTAG
Dornase Alpha 1995



3.2

CLINICAL EXPERIENCE

Phase | Studies

Two phase | dose escalation studies were condtetehluate short term administration
of dornase alpH&*® Doses of 2-10 mg three time a day by inhalatienevevaluated for
safety in 12 normal subjects and 14 adults withicyibrosis*’. No adverse effects were
noted in the group of normal subjects and in theepts with cystic fibrosis three
experienced six episodes of hemoptysis, one degdlasmall upper lobe infiltrate that
resolved without treatment and two patients wetbdvawn because other changes to
their medications were required. Thirteen patieeteiving 20mg daily, 10mg tds or 20
mg bd for 6 days reported no significant adverseces'®, Based on these results and
responses to therapy, a further sixteen patients tseated with dornase alpha 10mg bd
and placebo for six days in a single blind croserstudy*®. Five patients were unable to
complete therapy (four for personal reasons andoenause of infection). Patients
reported an increase in sputum production on blaitepo and dornase alpha (P>0.1) and
there was a statistically significant (P<0.01) ease in FEYand FVC for the period on
dornase compared with placebo.

Phase Il Studies

The efficacy and safety of short term administratd dornase alpha was investigated in
two groups of patients with stable, moderate pulanpsymptoms (FEV> 40%

predicted value) of cystic fibrosis"?% A randomised, double-blind, placebo-controlled,
parallel design study with four treatment armsd¢plkzo, 0.6 mg, 2.5mg or 10mg dornase
alpha administered twice daily for 10 days) wasastaken in 181 patients aged over
eight yearS’. An increase in FEMcompared with baseline was observed in all patient
receiving dornase by day 3 and was maintained guhie 10 day administration period.
The mean increases in FE{¢ompared with baseline) at day 10 were: -1.6%nf&8.8+
3.8 % at baseline for the placebo group; 9.9% fedbaseline of 63.9 3.0% for the

group receiving dornase 0.6mg bd (P<0.001); 13.8¥h fa baseline of 63t13 % for the
group receiving dornase 2.5mg bd (P<0.001); 14 f5fh fa baseline of 6463.9% for

the group receiving dornase 10 mg bd (P<0.001) A¥& only the group receiving
2.5mg dornase showed a significant improvement @840 relative to placebo at day 10
after adjustment for multiple comparisons. Statadty more patients reported an
improvement in two of nine quality of life measu(general well-being and cough
frequency) when the treated patients were compatiticthose receiving placebo.

The second phase Il study enrolled 71 adults wisitic fibrosis and treated them for 10
days with dornase alpha 2.5mg or placebo twicedailAdministration of dornase
improved FEV(% change from baseline) from by 13.3% from 453.0% compared
with placebo which remained the same (0.2% fath)ldwing discontinuation of dornase,
the mean FEV1 gradually fell to baseline althougigaificant improvement was still
observed four days after discontinuation of ther&anges in FVC were smaller with a
7.2% increase on dornase alpha and a 2.6% indreatzcebo. A visual analogue
measure of dyspnoea found no statistical differdrete/een the two groups.
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3.3

Phase Ill Studies

A large phase IIl stud$} randomised 968 patients over 5 years of age wiltthmoderate
respiratory symptoms of cystic fibrosis (FE¥ 40% predicted value) to receive dornase
alpha 2.5mg daily, dornase alpha 2.5mg twice dailglacebo for 24 weeks. Twenty five
patients who discontinued trial therapy were eveldyributed among the three study
groups. The number of patients experiencing mae tine exacerbation of respiratory
symptoms requiring parenteral antibiotic therapy Veaver in the groups receiving
dornase: 89/325 for placebo, 71/322 for dornase@ &aily (relative risk vs placebo
0.78; P=0.11) and 61/321 for dornase 2.5mg twaky drelative risk vs placebo 0.66;
P=0.01). The frequency of administration of orahglones and aerosolised antibiotics
was similar for all three groups. The patientstadavith dornase alpha also showed a
mean improvement over the study period in FBXd FVC from baseline. In the placebo
group, the mean FEMt baseline was 61#62.52 and the mean improvement throughout
the study averaged 0#0.6 %. In the patients receiving dornase 2.5mtydéie mean
FEV; at baseline was 61126.9 and the mean improvement throughout the gtedpd
was 5.8+ 0.7%.

In patients receiving dornase 2.5mg twice daliig, FE\, at baseline was 6082.69 and
the mean improvement throughout the study pericsl Wét0.7%. The administration of
dornase 2.5mg daily and twice daily improved FV@rdvaseline by an average of 2.8
0.6% (P<0.01) and 3:©60.6% (P= 0.01) respectively. Wide interpatientiataitity was

also noted; 28-30% of patients receiving dornagbaabnd 15% of those receiving
placebo had a mean increase in FBMmore than 10% while 6-7% of patients treated
with dornase alpha and 14% of those receiving pla@xperience a mean decline in
FEV; of more than 10%.

Patients who received dornase 2.5 daily had sogmifly better quality of life scores for
dyspnoea, and overall well being than the placebambut this difference was not seen
for the group receiving dornase 2.5mg twice da&ilgtients receiving twice daily dornase
has significantly fewer days in hospital (5.9 V8 far placebo) and days on parenteral
antibiotics (9.0 vs 11.2 for placebo). Patientengag dornase 2.5 mg daily also had
significantly fewer days on parenteral antibio{{8<5 vs 11.2 for placebo) and fewer days
at home due to illness (3.3 vs 4.8 for placebo)therte was no difference in days in
hospital compared with placebo. The total costseaitment were not significantly
different among the three groups.

Two studies reported in abstract form consideugeof dornase alpha in patients with
more severe pulmonary symptofi$® Hospitalised patients with pulmonary
exacerbation of cystic fibrosis were studied tedeine the safety and efficacy of
dornasé?. Eighty patients aged at least five years and aitlirVC > 34% predicted
received dornase 2.5mg twice daily or placebo #bdays. Improvement in FE\and

FVC occurred in both groups during the double bfpedod and there was no significant
differences in the mean change from baseline betweztwo groups. However because
two patients in the placebo group had a very largease in FEYcausing a large
standard error in this group, analysis of mediaproviement of FEYfrom baseline was
also performed. This analysis showed a greateraaggnent in those receiving active
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treatment compared with placebo. Seventy patieyad &-48 years with FE%40% of
predicted were treated with dornase 2.5mg twicly daiplacebo for 14 days. Patients

in the active and placebo arms of the study sha&chilar improvement in FEVand
FVC. In the placebo group, FEVMproved by 13.6% and FVC by 5.1% over baseline
compared with 10.7% and 4.9% improvements in tbemreceiving dornase (P = ns). A
more recently presented abstract of patients wkhlcadaanced lung disease and were
enrolled in a placebo controlled trial of dornak#ha 2.5 mg once daily for 12 weeks
provides no details of the study methodology oults¥.

Studies are ongoing in patients with severe pubmpdisease and patients younger than
five years.

Little data is yet available on long term use @liph some results were presented at the
North American Cystic Fibrosis Confererf@&® An open label extension of the Phase I
study (18 months data) enrolled 934 patients ofwiBd4 subsequently elected to
continue with ongoing dornase alpha treatnf@riisufficient information was available
in the abstract to make any conclusions of contig@ifficacy. Open label treatméfitfor

15 months in a second group of 52 patients alsorregh that approximately 10% of
patients of patients chose to discontinue dorngg@adreament (6/52). The mean
improvement in FEYand FVC over baseline were 7.2% (4.6-11.0%) a@d4r10.2%),
respectively.

4 ADVERSE EFFECTS

Reports of upper respiratory discomfort (voiceraltien and sore throat) during treatment
in a phase Il study? were more common among patients receiving dorapée than
placebo and three patients receiving dornase appearienced facial oedema. Dyspnoea
(15/36 vs 11/35 for placebo), haemoptysis (2/36/8%) and pharyngitis ( 2/36 vs 0/36)
occurred more frequently among patients who recedl@nase alpha 2.5mg twice daily
than among patients who received plaé&bo

The largest phase Ill studyreported voice alteration, laryngitis and rasbdour
significantly more often in the dornase alpha wdgiatients. (See Table 1)

Table 1 Adverse Events Reported in Phase Ill Sti®68 Patients'

Adverse Event Placebo Dornase 2.5mg od| Dornase 2.5mg bd
(n=325) (n=322) (n=321)

Death 1 1 1

Complications of

cystic fibrosis:

Haemoptysis 21 17 19

Dyspnoea 43 37 40
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Pneumothorax 1 1 1
Voice alteration 7 12* 16*
Pharyngitis 33 36 40
Laryngitis 1 3* 4*

Rash 7 10 12*
Chest pain 16 18 21
Conjunctivitis 2 4 5

*p<0.05 for comparison with placebo

5 AUSTRALIAN CONSENSUS STATEMENT

A meeting of respiratory physicians and paediatnsifrom cystic fibrosis clinics
around Australia concluded that no objective cat@rere available to identify those
patients likely to respond favourably to treatmeith dornase alphg. The
consensus of the meeting was that dornase alphditgated for patients:

Of all ages

With evidence of chronic suppurative lung diseaseigh and sputum most days

of the week or >3 respiratory tract infections afrenthan two weeks duration)

OR

With objective evidence of obstructive airways dse An abnormal shape of the

flow volume curve may be the most appropriate iatdic of obstructive airways

disease.

Who are likely to be compliannt with therapy

The consensus statement recommended that staakniealung function should be
established where possible and that followingaititin of dornase alpha, lung
function and clinical improvement should be moretbat 1, 2, 3, 6 and 12 months.
Criteria for judging clinical improvement includedsustained improvement of FEV
of greater than 10% above a stable baseline. @rifi@r stopping dornase alpha
therapy included reduction in FEMailure to acheive at least a 10% improvement in
FEV; after 3 months of therapy or no sustained clinbealefit.

6 ECONOMIC CONSIDERATIONS

It is estimated from data provided by the Australi@ystic Fibrosis Association and
Roche Products that approximately 1,450 cystio8ls patients would be eligible for
treatment with dornase alpha according to the ARBQroved indication. The
estimated market penetratfased on results in nine other countries is ihjtia
20%, growing to perhaps 50% over three years. iftiéed longterm data currently
available suggests that the drop out rate may Igasas 10% of patients treated for
more than 12 months.
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The drug cost at $37 per day would be approxim&&8,500 per patient per
annunf®

No data was available to the authors on the désttereness of dornase alpha
treatment when this statement was prepared. Tipisrisipally because
improvements in pulmonary function tests (REwvid FVC) have not yet been shown
to improve patient morbidity or mortality rateshaltigh previous experience with the
use of antibiotic treament to improve maintain é&eling function suggest that this
may be the case. There is some evidence (overrasith periodf* that dornase
alpha therapy may reduce the mean number of dgyarehteral antibiotics and
hospitalisation required by these patients. Theag also quality of life benefits,
specifically a reduction in breathlessness. These kkquire further substantiation in
longterm studies that investigate if these effacéssmaintained.

The estimated cost of dornase in New South Wale$995/96 is $1.4 million with
the potential for increases up to $5-6 million penum in subsequent years.
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7 NSWTAG RECOMMENDATIONS FOR USE

Dornase alpha has been shown to be a safe adjelegvapy for patients with
moderate to mild cystic fibrosis. It has been shésvmodestly improve pulmonary
function tests but these effects have not yet Bbewn substantially to have a direct
relationship with patient morbidity and mortalityo data are available to indicate
which patients are most likely to benefit from daga therapy.

Given the relative lack of good data to show tiiectiveness of this therapy we
recommend that:

Dornase alpha is used only for ADEC approved irtdioa: the management of
demonstrated respiratory complications in cysbedsis patients over 5 years of age
and with FVC > 40% predicted

Therapy is be initiated by a specialist in thetireent of cystic fibrosis.

Therapy is discontinued if improvement in pulmonfanyction or clinical benefit can
not be demonstrated within 3 months. The recomntendaof the Australian Cystic
Fibrosis Association Pulmozyme Working Party cosssmaper provide useful
guidelines for monitoring and assessing therapy.

Data is prospectively recorded to assist in futast-effectiveness analyses.
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