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CONFIDENTIAL

FLOLAN

epopresienol sadium

QUALITATIVE AND QUANTITATIVE COMPOSITION

Vials
epoprosiennl.

PHARMACEUTICAL FORM

TPowder and solvent for solution far infusion.

quivalent to 0.5 g e 1.5 mg

Frecee-dried pmder
= Vials contaliing sterile, freeze-dried epoprostenol sodinm equivalent fo 0.5 my
epoprastenal, or
= Viais contaluing o Jreevedeied i e to L5 my
epaprastenal,

Thhe pavwier Is witite ar uffviite.
Salvent
. Sterite difuent

S0mL visls cowlalning sterlie diliient ta reconstitute freeze-dried powier: clear,
colowrless solution.

CLINICAL PARTICULARS

Indications.

Erimary Pulmonpey Arterial Hrpeeicnsion

FLOLAN is ali indicated for the lang-term L.v, treatinent of moderaic fo severe primary
pulmanary anerial hypertension (PAIT) in New York Heart Association (NYFHA)

functional Class [T and Class IV patients™.

* NYHA Functional Class 11 - patients swith cardiovascu lr disease and marked
limitaticn of physical abulity dua to the development of pain, dyzprioca, fatigue or

CONFIDENTIAL

aszezsment of elinical tespeme: thess intervals should be of at least 135 minutes.
Followiay establishment of a new infizsion rate, the patient should be observed, and erect
and supine bload pre=sure and heart rate monitored for several hours fo ensure that the
new dose it iolerated

953 long-tarin inflsion, of 4 ical events similar

5 the d i may .ans.q & decrease in infusion.
i. but the adverse cvent thout Dosags
decemes should ba mds gradually in 2 nanogram/kg/min decrements cvery 15 minutes
or longer untl the dose-limiting effects resalve. Abrupt withdrawal of FLO/AN ar
audden large reductions in infusicn rates should be avoided. Excepl in life-hreatening
situations (e.g. unconsciousnezs, collspse, eic) infusion ralcs of FLOLAN should be
adjusted only under the dircction of & physician (see Warmings and Precautions).

Children

There is na spesific information on the use of FLOLAN for pulmoary arterial
hypertansion in children.

«  Elderly

Thers iz na specific information an the use of FLOLAN in vsnﬁ aver 65 for pulmonary
arterial In genenal, d facan made
carefully, reflecting the greater frequency of decrassed hepatic, runal (in the case of
pulmonary artetial hyp and of disease or other
drug theeapy.

Contraindications

-  FLOLANG®= indi patis ith k t 1o the drug.

= FLOLAN bs contrainicaied in patients with congestive heart fuslure arimng from
sevare left ventricular dysfunction.

= FLOLAN should not be used in patients
edema during dezs-ranging.

Warnings and Precautions

¥

Beeause of the high pH of the final infusion solutions, care should be taken 1o avoid
extravasation dunng their administration and conscquent risk of nzsue damaga,

FLOLAN is.a potent pulmorcry and systemic vasodilater. The cardiovasulas cffects
dufing infusion disappear within 30 minutes of the end of administration.

FLOLAN is a patent inhibitor of platelat aggrugation, therefore, an increased risk for
haemorhag)c complications sbould b considered, particularly for patients with other
rusk faciors for bleeding (see Tntecactions),

CONFIDENTIAL

gulpitation on mild exertion. NYHA Functional Class IV - patients with the shave
cardist symptoms at rast, which aze made worsc by the slightest physical exeruon.

Dosage and Administration

FLOLAN lyophilisod pawder must be reconstituted before usa. Any further dilution must

using only The final
filtered with a sterile 0.2 micron or 0.20 micron filier pror to or during sdministation
{see Inseruciions for UserHandimg).

Populations
Adults.
Erimary Polmonary Arterinl Hyperiemsion
‘The following schedules have been found effective.
Shovt-term (acnte) duse ranging
A short-term dose-ranging procedure administercd via cither a periphersl or central
t:uu!..nm.-.ﬂuﬂ required to aosun_-l the fonp-t ﬂ:.:aﬁ!niﬂ The infusion ﬂ.n_"

every 15 minutes or longer until maximum hasmodynamic benelit or dose-limiting
pharmacolagical effects are alicited.

If the initial infusion tate of 2 nenograms/kg/min is not talcrated, & lower dosc which is
tolerated by the planent shauld be identified.

Lowg-lerm continuons infision

Long-term cantinuous infusion of FLOLAN should be administered through a central
wenous caineter. Temporary peripheral i.v. infusiana may be used until central necass is
exnablished. Long-term ba initiated at 4 in less than the
maximum tolerated infusicn rate determined during short-term Coss-ranging, IF the
mixismum tolerated infusion rate is § nanoprams/kg/min or less, then tha ong-term
infusion should be started at | nanogramvig/min,

Dosage adjustments
Changes in the long-term infusion rate should be based on perymtence, recurrence or

worszning of the patieat’s symproms of pulmanary arerial hypetension or the
‘occurrerce of adverze events due 1o excessive dases of FLOLAN.

I gencral. the need for increases ix: dase fram the laiaal lon-term dose should be

of pulmannry
antenal hypertension persist, of recur aftet improving, The infusion rato should ba
ineseazed by | to 2 nanogramskg/min increments at intervals saflicient 10 allow

CONFIDENTIAL
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If excessive ion occurs during of FLOLAN, th
teduced or the infusion dircontimued. Hypolension may ba profound in overdose pte
may result in loas of consciousnezs (see Overdore).

Blood heart rate should ba itoeed duni iniztration of FLOLAN.

FLOLAN may sither docrease of increaso heart rate. The change i thought o depend on
oth tha basal heart rate and the concentration of FLOLAN sdministered.

The effects of FLOLAN on heart rate may be masked by concomitant use of drugs which
affect cardiovasculnr reflexcz.

Elevated serus glseoso levels have boen reparied.

i 1Nz 0o ive, ity a vial should be used once only and
hen discarded.
Primary Pulmonary Arterinl Hvgertension
Abrupt withdrawal or inferruption of infusion must be avoided, except in life-threatering
sifuations (e.g. unconsciousness, collapse, sic). An abrupt interruption of therapy can

inducs a rebound of pulmanary arterial hypertension rezulting in dizziness, asthenia,
increased dyspoea. and may lead to death

FLOLAN shauld be used only by clinici in the di and
these disorders.

Skort !55..&&555?9&2:5?3&3&;..51& stting with |

‘Some paticats with primary pulmonary arteril hyperieasion have develaped pulmanary
aedama during dose-ranging, which may be associsted with pulmonary veno-occlusive
disease

FLOLAN is Infused continuously through  permanent indwelling ceatral venous cathetcr

via asmall, portsble inflsion pump. Thus, therapy with FLOLAN requircs commitment
p stenle drug drug <are of

«central venoos catheter, and access to intense and ongoiny patient education.

Steriletechnique must ba adhered 1 in prepring the drug and n the care of tha catheter

daterioration. The decision 1o admnistor FLOLAN for pulmonary anterial hypartonsion

should be based upon the patient’s undaratanding that thera is 3 bigh likelihood that
therapy with FLOLAN will be nceded for prolonged periods, peusibly yaars, and the
‘paticnt’s ability to aceept and cars for a parmanent Lv. catheter and infuston pump should
‘be carefully considered.

Interactions

When FLOLAN i 10 patients fecew; standasd
anticoagulant monitaring is advisablo.

“Tha vasodilator elfects of FLOLAN may sugment of be augmented by concomtitant use of
ather vasodilatars,

As reparted with other prostaglaadin analoguss, FLOLAN may reduce the thrombolytic
afficacy of tizyue plasminogen activetor (1-PA) by intreasing hepatie clearance of 1-PA,

When NSAIDS or ather drugs
thers is e potential for FLOLAN to incrende the nsk of bleeding.

Pationtz on digoxin may show clevations af digoxin concentrations nfter initiation of
therapy with FLOLAN, which althaugh transient, may ba clinically significant in paticies
Prana 1o digocin toxicity,

Pregnancy and Lactation

Fartility

Animal studics did not indicate harmful effects wath respect o fertility. However, the
relovance of these animal findings in man iz unknavn (scc Pre-clinical Safety Data).

Prognancy
Acimal staicsdid not ndica harraful effcts ithrespect o pogaancy,

mbr rition or pastnatal However, the
stermemi ficis Sudings Sirean figieals (see Pre-clinical Safety Data).

In the absence ol adequate experience of administration of FLOLAN 10 pregnant worien,
”i potential benefit to the mother must be weighed against the unknown risks fo the
foatus.

Lactation
Tt 13 unks in human milk, A nsk 1o the.
w-ﬂu—.bsnin nr._n can nat be B.E:AnF A nan_-.ua st be made whather 10

from by fe from FLOLAN therapy
taking into necount the benefit of breast- ?&:ﬁ For the child and the benefit of therapy
far the womnn,

Effects on Abllity to Drive and Use Machines

Pulmonary arterinl hyperiension and its therapeutic management may afect the ability o
drive and eperatz machinery.

CONFIDENTIAL

Bradycardia, sometimes accampanicd by anthostatic
Nypatension, has occurred in healthy volunteers at doses af
FLOLAN grenter than $ nanograms/kg/min. Bradycardia
associated with & considerable fall in systolic and dinsiolic
bioad pressure kas followed Lv, sdministranon of a dosc of
FLOLAN equivaleat to 30 nanograme/kgimin in healthy
conscious volunteers,

Vaseular Disorders

Very common  Facial flushing (scen even in the anaesthotised patient)

Comman Hypotension

Very rarc Ascites, pallor

Respiratory, Thorncic and Medisstinal Dlsorders

Urcommon  Pulmenary oedema

Gastrointestinal Disorders

Verycommen  Nsusea, vomiting, disrrhocn

Common Abdominal colic (sometimes reported as sbdominal
discamfort)

Uncomman  Dry mouth

Skin and Subcutancous Tlsrue Dlrorders

Comaton Rash

Uncommeon Swealing

Musculoskelstal and Connective Tissue Disorders
Very common  Jaw pain

Comman Anhralgia

General Disorders and Administeation Site Conditions
Very commen  Pain (unspecified)

Common Pain at the injection site". chest pain
Rare Local infection*

Advarse Reactions

Adverse reactions are lisied below by system oroan class and frequency, Frequencies are

of adverse reactions during long, term administration of FLOLAN is
ha clinical feutures of the underlying discase being treated.

Infections and Infestations
Commen Sepsis, nepficacmin (mostly related to delivery system for
FLOLAN)
Catheter-related infections caused by
including have been
reparted

Blood and Lymphatie System Disorders

Comman Decreased platzlet coun ing: at various sites (0.5
pulmenary, gastroint istaxis, intracranial, post-
procedural, retroperitan

Vary rare Splenomegaly, Hypemplerizm

Endecrine Disarders

Very mre Hyperthyroidiani
Prychiatric Disorders

Comman Anxiety, nervouzness
Vary rare Agitation
Nervous System Disarders
Verycommon  Headache

Cardiac Disorders

Commen Tachyeardia has beea roported 2% a responre to FLOLAN at
dones of $ nanograme/kg/min and below.

CONFIDENTIAL

Very rare Heddening over the infusion site*, oeclusion of the long i.v.
cathetar”, lassitude, chest tightness

= Associnted with the delivery system for FLGLAN

Qverdose

Symptoms and Signs

In general, sveats sewn after overdoss of FLOIAN repressnt exangeraked
pharmacolopical effects of the drug (a g and of|
Treatment

[F overdos v reduce the dase or di i ion snd inifiate sppropriate
Tupportive measures o3 necesisary, for cample plasma volume expunsion and/or
adjustment 1o pump faw.

PHARMACOLOGICAL PROPERTIES

Pharmacodynamics
Wechanism of Action
FLOLAN i the monnsadium salt of epoproaterol, a namurally occurring prostaplandin

produced by the intima of blood vessals. Epoprostenol is the most potent ixhibitor of
platclet aggregntion known. It i3 also 2 patent ilaor.

Many. ol tho actiors n?u_u":i_!z are exerted via the stimulation of adenylate cyclose,
i adenosing 'S’ monophosphate
¢ cyclase, followed by activation of

phosphodiesterase, hs been descnbed in humy

seyulato alcium
platcle: aggregation iz ltimately ntibited
hich platolet thape change, and i release

Pharmacodynamic Effects

Infusions ol4 nanograma/kg/min for 30 mi
effect on heart rafe or blood pressure, altha

ave been thown to have na sigaificant
ial Dushing may oceur at these levals.

Primpey Pulmanary Arterial

i the idiopathic PAH (IPAH)

ed inerexscz in eardise index (CT) and
pulmonary vasculat resiztance (FVR),
mic arterial presauce (SAPm). The

FLOLAN infazions of vp 1o 15
population have been found 1o produce dose:
stroke volume (SV), and dose-related decreas
total pulmonary resistance (TPR), and mean &
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effects of FLOLAN on mean pulmanary srtery pressure (PAPm) in patisnis with PAH
were weriable and miner.

Chronic haemodynamic effects afler 12 wesks of FLOLAN therapy in IPAH, were
enerally similar to those cbaerved during acute sdminmtration. CI, SV, and arterial
axygen sasration were incroased, and PAPm, PV, mean nght arial pressure (RAPm),
TPR, and symtem|c vasculnr resistance (SVR) were decreused in panents who received
FLOLAN chronically eompared with those who did not.

Pharmacokinstics

nsw::..__- n_na.n-_ instability, high v!u.ﬁw-:n-,n: hall-life of FLOLAN, no preciss
has been identified for gy in biclagical fuids.

Distribudion
Intzavenously administered epoprosteral is rapidly distributed from blood 1o issie
Metabaiism

Atnormal physialogical pH and brenks down. w
6-axa-prostaglandin F,alphn, altheugh there is same enzymatic degradation to other
products.

10 humans, a1 least 16
Sniwl_nu were nn_.anr 10 n..i_:hw ware Enaﬂnw identified.

Unlike many othes P iz oot d during prszage
through the pulmenary circulstion.

Etimination

“The hall-|ife for the spent breakdown I Fyalpha in man i3

expected 1o bano more than 6 minutes, and may be &3 shortas 2 to 3 minutes, a5
estimated from in vitro rates of degradation of epoprostenol in human whole blood.

Following: the adk dicl 1o humans, the unnery and
nE._ .Ei:u&wa..ﬁ_s.u s.asz:_i.rieﬁi\

Pro-clinical Safety Data
Carcinogenesis, Mulagenesls

Epoprostenal waz tested in vitro In 1n Ames Saimancllu sxzay and in an allaling elution
ass2y far DNA damage, and in micrenueleus test an rats, 2t 0, 10, 20 or 40mgkg, in
divided doses by the i route. Th signs of wn any of
theso three assays.

No long:- have been conducted in animals 1o

iz a potential carcinagen.
Reproductive toxicology

Epoprostenol has shown no zigns of ieratogenicity when ndministeted o pregnant rabbits
and rats.

A study in which male and female rats wero dosed subcutaneously for 74 or 63 days
respectively, with 0, 10, 30 or 100 micrograme/igiday, showed no effects on eaility.

Srudies which berween them, cover all sizges of the iuae.ﬂcna.n_p using’
doses of up to 100 in ram and

rabbits, N ignificant effects were detected on on!:._,ua._&. gestation, panurition

2nd lactation through ' weaning. Tn litters examised pro- and post-pamum, there was no

evidence af foctal taxicity ar terstogenicity and in maintsined offspring. physical and
behavioural developmant and fertility wera normal.

Animal pharmacology

A pharmacokinetic study {n rabbits showed the whale body distribution 10 be 1013

mLAkg. and the whals body d su-...»... mlkgiaes. Following Lv. injectien of
sl th have been found in the liver,
mall intzstine. animals, steady-atate plasma

teaclied within 13 minutes and were
ional to infusion fates. th no evidance for
.a..nn_-_.s.z_suﬁ.._a_na!n? B_a.a_sa nﬁ.ﬂsﬁ

Urinary ites o ias been found 10 sccount far 40%
of the administered dose in rats, and 90% in dogs, vith biliary excretion accaunting for
the remsinder. In both species urinary excretion was greater than 95% complate within
25 houns of dosing. In snessthetised dogs exiensive clearance by the iver has beea
demonsirated, with approximately 30% being removed in a singls pass.

PHARMACEUTICAL PARTICULARS

List of Exclplonts
Frecuendried povier
Glygine, sodium chlaride, mannital, sadium hydroxids.

Sterfic diluent
Glycine, sodium clrlorite, sodiums hydraxids, veater for Infection.

CONFIDENTIAL

Incompatibilities

FLOLAN miust be ing only the sterile Any further
dilution must be vioa.a using only the recommenad solutions (ree insiretions for
Usertiandiing).

FLOLAN must aot be administered with u_un..u-.ﬁn_ni_ solunons or !nn.npuon- when
wscd for prmary pulmonary arenal Jort

Shelf Life

Unopened vials
The expiry date s indicated on the packaging,
Stabilty during adminiseration

T ——]
hypertenzion

Far salurions 5 130,000 ng/mL:

Freshly prepared solutions far infitsion (either a3 a cancentrated selutlon or a further
diluted solation) can be administered brunedlately or stored for up fo & days ar 2°C o
8°C prior " or slarage, for
infiuslan shoistd be wused witliin:

* 72 hours st up to 25°Car
48 haurs at up 10 30°Cor
= 2 hairs ot up io 35 "Cor
* [2honrsetup tod0°C
Discard any unused solutlon after this time.
Far solutions >150,000ng/md. and $100,000ng/mL:

Reconstifated solurions that have been stared at 2 fo 8°C for np to 7 days can be
administered for ip to 24 lrairs of 25°C.

Freshly prepared reconstinuted solntions, ar sofitions that have been stored at 3 tw §°C
Jfor 80 longer than 5 days cun be sdministered for up 1o

AR hrors atip to 35°C
24 hours ut up to 35°C
Discard any unused salution after iz dine.

CONFIDENTIAL

Speclal Precautions for Storago

Freezo-drled powder

Do not stare FLOLAN vials abeve 25°C. Protect fram light, Keep dry. Do not frecze.
Under these condition, freeze-dried FLOLAN In an unopencd vial should not be affected
by maisture present m the stmosphere,

Sterile diinent

Do et store abeve 25°C. Do not freeze. Protect from light. Sterfle diluent conmmins no.
preservaive, consequently a visl should be used ence caly and then discarded.

Nature and Contents of Contalner
Frecte-dried powder

The fiecze-dried powder is contuined in glass vials with synthetic buryl rubber plugs and
aluminium collars.

Sterlle diluent

The sterile diluent l: contained lu piastic viais with syntherie bityl rubber pings and
alndinisrm collars with a pusple flip-tap caver.

E—EEEEE

One vial cquivalant fo 8.5 mg o 1.5 mg
<popromznol, uau;& s i vt of sl e e S

Qne vial i frecra-dned
epeprosiznol supplicd Li.n

ivalent fo 4.5 mgor 1.5 mg

Instructions for Use/HandlIng

The suability of solutians of FLOLAN is pH dependent. Dnly the sterfle dilucrt aupplied
should be used for recanatitution of fveeze~dried FLOLAY and only tha recommended
infusion solutions, i the stated raro, should be used for further dilution, crherwiss the
required pH muy pot be mainisincd.

Reconstitution, dilution and caleulation of infusion rate

d dilution of FLOLAN must b
ideally immediataty prior o clinical use.

Parsientar care shauld be taken in tie preparatian af the inficsion amd in calcufadg
the rate of fuficsion. The procedure pivess helove thould be closely followed.

Erimery Pubmenary Aricxinl Hyneciension

CONFIDENTIAL

Depending on the .!E..S...%l cither 0.5 my: or 1.5 m frecze-deied epoprasteiol
muy be wesed for the 3

L Usz only the sterils bulfar solubion provided for reconstifutien.

2 Withdraw spproximately 10 mLof the sterils bufler solutian o sterila syringe,
inject ¢ vial containing 500 mictograms foezs-dried FLOLAN and shake
gently unil the powder hs dissalved.

i Draw up the resuliing FLOLAN solution info the synngs, re-mject it imo the
remaining volume of the sterilz buller solution and mix thoroughly.

“This solution is now referred to as the cancentrated solution,

+ Where s puck cantaining 0.3 mi cpugeostenot s recorsluted with 50 il

sterile difuent is 10,000
epoprostenal.

* Where k. ung 1.5 mg s with 50 mL storile
diluent the_result 320

Higher concentratiois may be prepered far patients whe recelve cpoprastenol long:
term.

Only concantrated solutlons are sultable far further difudlon with the sterile dlinent
prior fo use.

Ditution:

FLOLAN may be used mithar a2 concentrated solution of in a diluted form for the
‘pulmanary srterial Only the sterila dilbent provided may be

used for th further dilution of reconstituted FEOLAN. Physiologieal saline must aot be

uted when FLOLAN is 1o be used for the treatment of pulmonary arterial hypeniensian.

FLOLAN mugt nat be i with other
used for primary pulmonary arenal liypertension.

‘The final zolution to be administarcd to the patient musi be Fltered wing 0.2
micron filter Use of an it
preferable. Allemativi
aconcentraled or further diluted soluben) must be filicred with the provided stenile 0.22
‘micren filter prior 10 starage in the medication casscae.

IFan in-line filter has beea used dunng administration, then the in-line filter should be.
discarded when the infusion st is exchunged.

Ifinstead a syrings flles has been used duing prepasation, the syringe Blter unit must be
used unly during preparaion and then discerded.

]
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Calculation of infusion ratc:
< Iy i thze. of pruimonary
are as faliov:
+ 15000 - 1.5 g epapr o ditated tn a fotal

volime af I ha.ao-.. i sterife dilwent

« 10,000 nanegramuinl. - Two vials containing: .5 mg: epapeastenal reconstituted
and diluted to a totel veliwte of 100 m!

+ 5,000 nunogram/m. - One viai cantaining 0.5 ng epoprostenad reconstitted -
amd difuted to a otal valise of 100l

The infision rale may be calculated from the following; formula:
2 5
Infision = SR lnagtes &EEHME gth)
(mLmin) <ancantration o salution (nanoprums/mL)
Infusion rate {mLh) = Infusion rere (mL/min) x 60

Theamples for some concentrations commonly used In primary pulmonary arterial
hypertension ase belonw.

Infusion rates for 2 concertration of 15,000 nanagrams/mL:

Desapz

{nanagramalkp/ Badyweight (kg
min
: 30 [ 40 30 & | T a0 50 [ 100
[ E 4 | 1€
1 4
1.0 K ]
10 12 E]
12 14 )
14 171 2 4 .
16 19 | 26 £l E 3 1
Fiow s i/

Infusicn rates for & concentration of 3,000 nan grams/emL:

Desage
(manogrms!
 leg/ in)

100

BT

)
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3 & | 22 36 | 43 0 | sk | &3 | 72
3 9 | 29 4% ] 86 | 96
4| 36 &0 i 18 [ 120
9| 43 | 5872 [ 86 .0 | 144
4 | 50 24 |01 T [ 151 | i6e
8 | 58 I 96 | 15 [ 134l 154 13 | 192
Flow rates in ml/h

Verslon number: GOS27/ P14
Dato of Isaue: 10 Ociober 2018
FLOLAN i a trademark of the GSK group of companis,
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GLAXOSMITHKLINE SAFETY ADVISORY

Date: 25 October 2018
TITLE: FLOLAN (epoprostenol) — Two different sterile diluents for FLOLAN

will be temporarily available, each with different instructions for
reconstitution, storage and administration of FLOLAN solution.

Dear Healthcare Professional,

Therapeutic Indication

FLOLAN (epoprostenol) is indicated for pulmonary arterial hypertension (PAH)
and for the long-term i.v. treatment of moderate to severe primary pulmonary
arterial hypertension (PAH) in New York Heart Association (NYHA) functional
Class III and Class IV patients* (* NYHA Functional Class IIT - patients with
cardiovascular disease and marked limitation of physical ability due to the development
of pain, dyspnoca, fatigue or palpitation on mild excrtion. NYHA Functional Class [V —
patients with the above cardiac symptoms at rest, which are made worse by the slightest
physical exertion.). FLOLAN is supplied as two vials, one containing freeze-dried
active drug and the other containing specialized diluent for reconstituting the active
drug to produce the final solution for intravenous infusion.

GlaxoSmithKline (GSK) would like to inform you that a reformulated diluent,
Sterile diluent (pH12), for FLOLAN is now available. Reconstituted FLOLAN
solution is more stable when prepared with Sterile diluent (pH12) which
eliminates the need for use of a cold pouch during administration.

GSK is alerting prescribers to the launch of the reformulated Sterile diluent (pH12)
and differences in storage and administration to ensure proper use of each of the
diluents during the period when patients should be transitioned from FLOLAN
prepared with Sterile diluent (pH10.5) to FLOLAN prepared with Sterile Diluent
(pH12).

Finally GSK is writing to you because we have recently received reports in some
countries of leakage of administration materials used with FLOLAN prepared with
Sterile Diluent (pH12) due to cracking or damage. The leakage occurred in
components containing polyethylene terephthalate glycol (PETG) that were being
used in renal dialysis. Polyethylene terephthalate (PET) is not considered to be
compatible with highly alkaline solutions, based on reports of administration set
damage when used with highly alkaline medications. PETG is thought to be
similarly susceptible to alkaline solutions.

Key Messages

Storage and administration conditions when using FLOLAN to treat PAH

FLOLAN solution prepared with
Sterile diluent (pH10.5):

FLOLAN solution prepared with
Sterile diluent (pH12):

Should be used within 12 hours at
25°C if freshly prepared, OR

May be stored for up to 40 hours
between 2°C and 8°C and then
used within 8 hours at 25°C, OR

May be stored for up to 24 hours
between 2°C and 8°C and then
used over 24 hours between 2°C
and 8°C with use of a cold pouch
changed to as necessary throughout
the day.

For sclutions 150,000 ng/ml:

Freshly prepared solutions for
infusion can be administered
immediately or stored for up to 8
days at 2°C to 8°C prior to
administration.

Following this preparation or
storage, the solution for infusion
should be used within:
e 72 hours at up to 25°C or
e 48 hours at up to 30°C or
s 24 hours at up to 35 °C or
e 12 hours at up to 40 °C

Discard any unused solution after
this time.

For soluticns >150,000ng/mL and

=300.000ng/mL:

Reconstituted solutions that have
been stored at 2 to 8°C forup to 7
days can be administered for up to
24 hours at 25°C.

Freshly prepared Reconstituted
solutions, or solutions that have
been stored at 2 to 8°C for no longer
than 5 days can be administered for
up to:

* 48 hours at up to 25°C
* 24 hours at up to 35°C

Discard any unused solution after
this time.

o )ooam:ﬁm" use of Sterile diluent (pH10.5) in place of the reformulated Sterile
diluent (pH12) without concurrent use of a cold pouch for the FLOLAN
solution could result in possible decrease in efficacy due to drug degradation.

-2«




Decreased drug delivery could result in rebound of PAH symptoms resulting
in dizziness and dyspnoea.

¢ There will be a period of time in which both the Sterile diluent (pH10.5) and
the reformulated Sterile diluent (pH12) will be on the market simultaneously
while existing Sterile diluent (pH10.5) supplies are transitioned to the
reformulated Sterile diluent (pH12).

e |t is important that you are aware of this diluent reformulation to ensure that
the correct instructions for reconstitution, storage and administration of
FLOLAN are given to your patients who are receiving FLOLAN for the
treatment of PAH.

* The change in the diluent formulation does not affect the preparation of
FLOLAN solution for use in renal dialysis.

e The change in the diluent farmulation does not affect the dosing of FLOLAN
solution for treatment of PAH or use in renal dialysis.

e FLOLAN solution prepared with Sterile Diluent (pH12) must not be used with
any preparation or administration materials containing polyethylene
terephthalate (PET) or polyethylene terephthalate glycol (PETG).

Action Being Taken by GlaxoSmithKline

GSK has clearly distinguished the reformulated diluent with changes to the
description of the diluent on the vial, Sterile diluent (pH12) in place of Sterile
diluent (pH10.5) as well as changing the predominant packaging color and flip-
top lid to purple from yellow to ensure that the reformulated diluent looks different
from the predecessor diluent. Sterile diluent (pH12) can be further distinguished
from Sterile diluent (pH10.5) as it is contained in a plastic vial compared to the
glass vial of the predessor. This change eliminates potential for interaction
between the glass vial container and FLOLAN diluent that may result in the
presence of glass particles in some vials of diluent.

These changes are intended to minimize any potential for medication errors
given the different instructions related to storage and administration of the two
formulations.

GSK has updated product labeling for FLOLAN to include information regarding
use of both the reformulated Sterile diluent (pH12) and Sterile diluent (pH10.5).

GSK is reviewing the product labeling for FLOLAN and Sterile Diluent (pH12) to
establish whether an update is warranted to highlight the incompatibility of

FLOLAN solution prepared with Sterile Diluent (pH12) and preparation and
administration materials containing PET or PETG.

Action required by Health Care Providers

e You are advised the revised product labeling related to use of Sterile &_:msﬂ
(pH12) for preparation of FLOLAN solution. Please share this information with
relevant health care personnel under your supervision.

= You are advised to ensure patients being treated for PAH with FLOLAN are
aware of the reformulated Sterile diluent (pH12) as well as appropriate
instructions for reconstitution, storage and administration of FLOLAN with
Sterile diluent (pH12).

e Should a patient be fransitioned from FLOLAN prepared with Sterile diluent
(pH12) to another intravenous prostanoid therapy in the future, please ensure
that the patient understands any differences in reconstitution, storage, and
administration occurring as a result of that change.

¢ You should confirm if your patients who are receiving FLOLAN solution use
any preparation or administration materials that contain PET or PETG.

o If you are unsure of the materials that are used by your patients for
preparation or administration of FLOLAN solution, you should consult the
manufacturer of the sets to confirm if they are considered compatible with
highly alkaline solutions.

Supporting Information

During development of Sterile Diluent (pH12) for FLOLAN, GSK performed
physical compatibility tests with preparation and administration materials that
were reported to be used during preparation or administration of FLOLAN.
These tests assessed the potential for an interaction between epoprostenol
reconstituted with Sterile Diluent (pH12) and contact materials used during
reconstitution and administration of epoprostenol solutions.

In addition, for some materials, compatibility testing with sodium hydroxide
solutions is reported in published literature. These test conditions are frequently
at higher pH, higher temperature and longer duration than administration
components would be exposed during preparation or administration of FLOLAN
solution prepared with Sterile Diluent (pH12). It is therefore likely that 2 material
compatible with these extreme conditions will be generally compatible with
FLOLAN solution prepared with Sterile Diluent (pH12).

Based on GSK testing with Sterile Diluent (pH12) or published literature s_.m.»:
sodium hydroxide solutions, the following materials are likely to be compatible
with FLOLAN solution prepared with Sterile Diluent (pH12):



Modified Acrylic

Acrylonitrile butadiene styrene (ABS)
Cyclic olefin polymer

Polyamide

Polyethersulfone

Polyethylene

Polyisoprene

Polyolefin

Polypropylene
Polytetrafluoroethylene (PTFE)
Polyurethane

Polyvinyl chloride (PVC) (plasticised with bis(2-ethylhexyl) phthalate
[DEHP])

e Polyvinylidene fluoride (PVDF)

o Silicone

@ o ¢ o o © o 0 o o @ ©

GSK did not test all administration sets that contain the above materials. The
use of components of similar composition to those that were tested constitutes a
lower risk of incompatibility. Manufacturers of administration sets may
sometimes change the components or materials. You should consult the
manufacturer of the sets to confirm if they are considered compatible with highly
alkaline solutions, such as FLOLAN solution prepared with Sterile Diluent (pH12),
if you are unsure of the materials that are used by your patients for preparation or
administration of FLOLAN.

FLOLAN solution prepared with Sterile Diluent (pH12) must not be used with any
preparation or administration materials containing polyethylene terephthalate
(PET) or polyethylene terephthalate glycol (PETG).

Further Information

Contaci(s) for reporting Adverse events:
Phone: 02-23126836
e-mail: 0ax40892@gsk.com

Contact(s) for Further Information/Questions:
e-mail: tw.medinfo@gsk.com

With regards,

Chris Shih, MD
Medical Director of GSK Taiwan
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