These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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NOA 19-353 DEC 29 1966

Janssan Pharmaceutica
40 Xingsbridge Road
Piscataway, NJ 03854

Attention: Carol N, Karp
Manager, Regulatory Affairs

Gentlemen:

Please refer to your new drug applicatton dated Necember 24, 1amg,
submitted pursuant to section 505(5)(1) of the Federal Fpod, Nrug, anAd
Cosmetic Act for Alfenta (alfentant} hyirochlortde) Injection,

We aiso acknowledge your ad4itional comunicattons dated April 2 and 9,

Hay 3, 23 and 24, June 19, Augqust 39, Septemher § and 270, Nctoher ? (2V,
18 and 25 (2), November § and 26, and December 2 and 5, 1985; January 8,

15 and 24, Apri) 2 and 7, November )8 and 24 and Necemher 22 1988 (2)
amending this application, '

We have completed our review of this application as amended and have
concluded that adequate tnformation has heen presentad to demonstrate
that the dru$ 1s safe and effective for use as recommended in the fina)
printed labeling submitted on Decemher 22, 1995, Accordingly, the
applicatton 1s approved, effective on the date 5F this Tetter,

Please submit one market package of the Arug when avatlahle,

Ya remind you that you must comply with the requirements set fgorth yndar

21 CFR 314.81 and 314.81 %or an apnrovad NNA,

Sincerely yours,

TSvtfenn

Pauta Rotstein, 4.n,

Acting Neputy Nrector (“edica) Af<atprs)

Nffice of Nrug Research and Reviaw
Center for “rugs and 3to0loqics
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- R INJECTION
N 8 '
[ . @ Each mi contains: Alfertandl base 500 ug/mi @
' § Waming — May be habil forming; a: -
3 Caution: Federa! law prohibits dispensing without = ¥
Q prescnplion. )
% Not to be sold except as an unbroken box 23
e ST T FOR INTRAVENOUS USE E 5%
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Each ml contains: Allentanil base 500 ug/mi
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Warning — May be habit forming;
Cautlon: Federal law prohibits dispensing without

prescription.

Not to be sold except as 2n unbroken box.

FOR INTRAVENOUS USE .

Usual dosage: For dosage and ot information for use,
see accompanying Droduct iteratur 2.

o R Store at room temperature. Protec: from sight.
R L . . (15° 10 30°C / 59° 10 86° F)
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ALFENTA

(ALFENTANIL HCD ()]
INJECTION

Each mi contains: Allentan:' base 500 ug/ml
Warning — May be habit forming;

Caution: Federal law prohibits dispensing without
prescription.

Not to be sold except as an unbroken box.

FOR INTRAVENOUS USE

Usual dosage: For dosage and other information for use,
s8¢ accompanying product literature.

Store at room temperature. Protect from light.
(15° to 30°C / 59° 10 86° F)
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Each mi containg: Allentanil base 500 ug/mi

Waming — May be habit forming;

Caution: Federal aw prohibits dispensing without
prescription,

Not to be soid axcept as an unbroken box.

FOR INTRAVENOUS USE

Usual dosage: For dosage and other information for useg,
see accompanying product iterature,

Store at room temperature, Protec, from lighy.
(15° 10 30°C / 590 lo 86¢° F)
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CALFENTANIL Hepy
INJECTION )

Each m) Containg: Altentanit bage S0 ug/mi

Warning May be hapi forming;

Caution: Federal jaw Prohibits dispensing without
Prescription.

Not 16 be soid eéxcept as an Unbroken box.

FOR lNTRAVENOUS USE

Usyal dosage: For dosage ang other information for use,
soe accompanyf'ng Product literatyre.

Store at room temperatre, Protect from hght.
(15° 10 3pec ; 59¢ 1 ggo F)
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Each ml containg: Affentand base 500 ug/mi
Warming — May be habit forming;
Caution: Federal law prohibits dispensing
without prescription.
Not 1o be sold except as an unbroken box.
FOR INTRAVENOUS USE
N Usuat dosage: For dosage and other
T T S information for use, see accompanying
- 1 i H....\ product literature.
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PHAR §Nnm§.: CA Store at room temperature. Pratect from light.
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510 ml ampoules

- i 4

L ey



™ -
.
-
U
R . P
.«. - - . 3 N ,.P.
ey =y .....o .
.,r. .u,.... .
l. cat B . -
* N . e
T TR :
[T .. Y . i
PR S 5
» P b ot
AT o-ﬂ-a- SRR S
..... S ; .
S e
o -
.-.. .-..u AN ek O
-1 - - .1&4\#‘1.&%-.‘!’# AR P SPERE L % ] f‘fi«."}
‘ N e — s,
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VA oxX3
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Each mi contains: Allentan base 500 ug/mi
Waming — May be habit forming;
Caution: Federal law prohibits dispensing
without prescription.

Not to be sold except as an unbroken box.
FOR INTRAVENOUS USE

Usual dosage: For dosage and other
information for use, see accompanying
product literature.

Store at room temperature. Protect from light.
(15° to 30°C / 59° to 86° F)
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(ALFENTANIL HCD @ it
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Each ml conains: Alfentanil base 500 ug/mi
Waming — May be habit forming;

Caution: Federal law prohibits dispensing wihaut
prescription.

Not to be sold except as an unbroken box.

FOR INTRAVENOUS USE

Usual dossge; For dosage and other information for use,
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v -
s

INJECTION

ALFENTA

(15° t0 30°C / 59° 1o 86° F}
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Each mi contains: Alientanil base 500 ug/mi
Waming — May be habit forming;

Caution: Federal law prohibits dispensing without
preschiption.

Ne* to be sold except as an unbroken box.

FOR INTRAVENOUS USE

Usual dosage: For dosage and other information for use,
See accompanying product literature.

Store at room temperature. Protect from light,
(15° 10 30°C / 59° to 86° F)
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ALFENTA’

Calfentanil hydrochioride)

INJECTION a

CAUTION: Fedensl Lasr Pvohibits Dispensing Without Prescription
DESCRAFTION

e e e e R i

weg of 452.08. The sirudtural fon. e

ALFENTA has an appanent volurne o disdnbuton of 0.6-1.0 1/kg, which is approkimately one-fourth that of fentanyl, with &
u__-.in_-!-a-!.u.e. u.q..:.a %gﬂgsgoéﬁ.niﬂc_gf .!...!i

) ] Approxunatety 81% of the adminisierad Jose % sxcreled withn 24 hours and onty 0.2% of he dose is shrninated as

iﬁﬁé&?ﬂmﬁi.ﬁ!&:l?:ﬁﬂgiggggﬁ.gﬂggﬂﬁﬂmzﬂa
In one sudy mvolvng 15 pabents sdmnatered ALFENTA with ndious CuiCe Oiygen. & RMTOw 1angs of plasma ALFENTA

CONCANtralons, Approumately 310-340 ng M. was shown 10 provide adequale anesthesia lor intre-abdominal swigery. while
lowsr cONcanirabons, approximately 180 ng/mi. HIocked 18Sporsas 10 shin cidsurs. PIESMa concaniratons between 100-200

{ ng mi provsded adequale anssthesia for superhcal surgery

ALFENTA has an immediale onss ot action. At dosages of appronsmately 105 ug'ag. ALFENTA proouces hyprosis &s

.._ delurmined by EEG patterns; an anasthetic EDy, of 182 ug'kg tor ALFENTA m unpremecicatsd patients has been
delermunad, basad upon the abity 1o biock response o placemen ol & s_liu‘ﬂnvagntﬁtg.

gg aQuiremants range from 130-245 ug™g For procedures lashing ﬂ.s minuies, ioadang dosages ol up to
1 3%2.

o
f wotn»onanﬁc. the hemOdynamc 1esponses aChHes] Mubalion: and skin INGISION CoMparabie 10 those from
1. Serdanyt

pra-intubation loadeg dose of 50-75 kg kg pnot 10 2 coNnuous nlusion stenuales the response o
leryngascopy, itubalon sng INCison. Subsequent addwnistration ol ALFENTA miusion admnsisred a1 & r

& of 0.5-3.0
1 ROMG M With NEOUS. CXIE/OXYREN SRANUELES SYMPENELC NwSPONSES 10 SuIGIC SIESS with MOre i recovery than

SOl ane.

: Requer smants. for voiatle inhalstion anesthelics wera reduced by thity 10 (iffy percent durng the fwst 66 minutes of

¥
manisnance m pahents adminislered anesthelic doses (above 130 ..EM.. o ALFENTA as compared % pabents given doses

1)
A of 4-5 mg/hg thiopental 1or anesthetec iInduction. A anesthelic mducton 5. ALFENTA prowdes a doep level o
. snesthessa dunng the st oW of ANESINELC MANLENENCE BNd PIoVIOES attcnuation of the hemodynarmc response turng

intubation snd Nceion,

mglallli-ngi!ﬁz«?guﬁﬁmz;gsgsssgfnl
st hour of masienance.

! Paterity with compromissd ver funclion and thosa over B5 years ol age have been lund 10 have reduced plasma

clerance and siended terruna! slitinaton for ALFENTA. winch may prolong posioperatng (ecovery

.. Bradycardia may Da seen in patisnty admirstersd ALFENTA. The witiience and degiee of tradycania may be more
1 pronounced when ALFENTA & adnmiwieved «1 CORNCLon with non-vagolytc NeurdMusculas blociung 8gents o in the

absence ol anbichobnerget agents Such As MIOpING.

' Agrerystration of fravencus aIepam immedaisly prios 10 Or Tollowing hagh doses 0l ALFENTA has been shown 10

Produce Gecteasss in DIood prassuie Mal may b secondary 10 vasaiahon: iecovery may Bis0 be prolonged

: Pabents admuusiersd doses up 10 200 ughg ol ALFENTA have shown no signbcant inczease i hestamung leveis and no

chrucal swvience of hsinmne release

?!!iiligﬁcrgbaio.sgclga)rﬂmzq) Musculer rigedey will oCour weth a0
inmadiale onset folownng anasthetic induction dosages Préventaiive measues (sae WARNINGS) may reduce the rate and

The durstion and degree O respiraiory depression Bnd Creased arway resstance usually increase with dose, but have

ggg:ig,ggggnﬂgganﬁizg‘.
Gapression, apnea May slsg OCCur 8t Iow doses. o oy

I

l!i’-ﬁ‘!!%s!:%!i;gg
l!ii‘ligi;giﬁs:%%g
anasthenia.
85 a primary anesthelic agent for the induction of snasihesia In patients undergoing generel Surgary ... which
sntoirachesl inubation and mechanical vensilslion sre requinsd.
SEE DOSAGE CHART FOR MORE COMPLETE INFORMATION ON THE USE OF ALFENTA.
§-§-g - g
ALFENTA {alieriani twernchioride) i contrmndicated i patients with known hypersensilivily 0 the drup.
WARNINGS

ALFENTA SHOULD BE ADMINISTERED ONLY BY PERSONS SPECIFICALLY TRAINED IN THE USE OF INTRAVENOUS
g%ﬁgigﬁag!igaqawiqgggsi
Egsgﬂnmggsgmsigﬂﬂmﬂzéﬂg<
BECAUSE OF THE POSSIBIITY OF DELAYED RESPIRATORY DEPRESSION, MONITORING OF THE PATIENT MUST
CONTINUE WELL AFTER SURGERY. » )
ALFENTA (atentanil hydvrochionicde] administersd in initial dossges up 10 20 wg'kg My Cluse sheletal muscle ¢
gi!ii.?%lﬁiliiliibﬂiﬁt
Eﬁ)l%ggng.aﬁ ig%igigi
onsel. The onast of musCulss ngxity OOCUNS Sarke: Than wi ohes opicits. ALFENTA mey produce mosculsr nguty ihet
Involves Bl shaiatal muscies, iInciucgng those ol the neck and exirenvies. The incidence may be reduced by: 1) roubne
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NDA 19-353
MEDICAL REVIEW OF SAFETY UPDATE
( Amendment )

Sponsor: Janssen Pharmaceutica
40 Kingsbridge Road
Piscataway, NJ 08854

KRame of Drug: Trade: ALFENTA
Generic: Alfentanil Hydrocholoride

pharmacologic Category of Drug: Synthciic narcotic, short-acting analgesic

Dosage Form: Sterile, preservative free, aqueous solution containing
alfentanil HC1 equivalent to 500 ug/ml alfentanil base

Route of Administration: Intravenous

Date of Submission: November 18, 1986
Date Received for Review: November 20, 1986
Review Completed: November 21, 1986

Related IND: - originally submitted January 9, 1981

Background:

The amendment provides fcr an updated safety report to cover the period from
October 25, 1985 through November 18, 1986 for 3 distinct areas.

Evaluation:

1. A table listing new patients entered into seven ongoing studies by
individual investigators for the time period of this update. No adverse
reactions have been reported for any of these 80 patients.

In addition, a 1ist of 36 investigators and the number of patients
entered into this open multicenter study (protocol JRD 39,209/500) by
investigator and for each of the four parts of the study has been
submitted. From the total of 1057 participating patients 4 adverse drug
experience reports had been submitted during the reporting period. of
these 4 ADR's two were too sketchy (February 18, 1986 - Peter Glass, M.D.
and March 4, 18% - S. Gelman, M.D.) for a meaningful evaluation.
Additional information was required. This information has now,

November 20, 1986 been requested by telephone since the information
provided with the safety up-date does not include additional data. The
December 23, 1985 (M, Dubois, M.D.) ADR report has been reviewed by me
previously (January 13, 1986) and considered not study drug related. In
addition it appeared unlikely that the ADR represented a true case of
malignant hyperthermia. Finally, the May 2, 1986 (John Mahaffey, M.D.)
report has been considered as *possibly related” to the study drug.
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Perusal of the records showed the appearance of tachycardia immediately
following the administration of alfentanil and subsiding after a
barbiturate induction dose. Two hours later the patient developed PAC's
and PAT which responded to carotid massage., [t apparently was considered
drug related since the records show that alfentanil was discontinued and
replaced by Forane.

Conclusion:

Judging from the submitted table and the ADR's reported, alfentanil use
appears to be generally safe since only 4 serious ADR's have been
reported during a 12 month period from the 1057 patients exposed to the
drug during that time in the USA. On the other hand we have not yet
received any other safety data from the 1057 patients already exposed to
alfentanil in the open muiticente. study which proposed to collect data
on a total of 2000 patients. Since this study design was open,
forthcoming results should be considered as a phase IV safety
confirmation. Therefore, based on the information provided by the
updated safety report f-om the Firm, alfentanil is considered safe as
described in the proposed 1abeling.

A reprint from Acta Anaesth. Scand. 30:35-40 by Raeder and Hole from the
Anesthesia Dep. Univ. Hosp. Trondheim, Norway has been submitted for a
ciinical study outside of the U.S.A.

Results from this study conducted in 25 patients undergoing major
abdominal surgery, i.e. cholecystectomy, under general anesthesia with
alfentanil administered as a bolus induction followed by continuous
infusion of alfentanil for maintenance at 5 different dosage levels
provided interesting data. There were 5 groups of 5 patients each. For
groups I-IV the investigators followed the manufacturers recommendations
of induction and maintenance dosage range, while for patients assigned to
group ‘¢ an attempt was made to dose according to the anticipated degree
of surgica! stress. The following observations have been reported:

a. Even with siow administration of alfentanil chest rigidity was
observed in a high proportion of patients following high dose
alfertanil induction. This confirms known experience reported for
30 - 60% of cases in published studies.

b. Although the majority of the patients were awake rapidly, usually
within 10 minutes or less, delayed severe respiratory depression
and/or respiratory arrest did occur after 20-45 minutes of recovery
and spontaneous ventilation. The rapid awakening appeared to be
independent of length of anesthesia, i.e. 72-236 minutes while the
delayed respiratory depression appeared to be dose dependent. [t
is noted that the dosages listed for this study are higher than
those recommended in the proposed labeling.
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The occurrence of delayed respiratory depression has previously
been reported in studies reviewed by the Agency and aid not appear
to be consistently dose dependent.

The results from the study confirmed also that considerable
variations between patients exist in dosage requirements
independent of whether dosages were calculated on a per kg body
weight basis, per kg/minutes basis or from clinical observations.
The investigators refer to publications which reported that,
although the alfentanil elimination half-time is 1/3 that of
fentanyl, some patients have half-lives up to four times the usual
80-90 minvtes. In addition, secondary serum concentration peaks
30-60 miautes after anesthesia reversal have been reported in some
natients (Hull and CAMU). Gasteric trapping may, in the opinion of
the investigators, explain those cases with early awakening
followed by delayed respiratory arrest.

Alfen’anil has been described as providing suppression of
catezholamine medfated stress responses and thus cardiovascular
stability. Two figures presented in the article depicting systolic
blood nressure measurements and heart rate pre- and intra-operative
show that some hemodynamic changes did appear following alfentanil
administration independent of the dosages used. This observation
confi-ms results of other studies reviewed previously.

An interesting finding was the result from serum cortisol and serum
glucose measurements to evalua*e endocrine {metabclic) stress
response., No significant rises in either one was found during
anesthesia and surgery, however, all groups showed significant
elevations 2 hours postoperatively in serum glucose and serum
cortisol concentrations confirming an increased metabolic stress
response reflecting the short-acting effect of alfentanil.

Conclusion

The dosages recommended by the investigators of a 50 ug/kg bclus
dosage followed by an infusion rcte of 1. - 1.5 ug/kg/minute
suppiemented with 0.5 mg increments p.r.n. confirm to the dosage
schedule of the proposed labeling. In addition, the study results
confirm that although generally, awakening even after high doses is
rapid, delayed serious respiratory depression and/or respiratory
arrest may follow alfentanil anest' :sia. Simiiar confirmation has
been provided for changes in hemodynamic parameters occurring
during alfentanil anesthesia independent of the dosages used,

A list of those coiatries outside of the U.S.A. where Alfentanil is
an approved drug s presented and updated from the previously
submitted one. Two additional countries, Venezuela and Yugoslavia




approved the drug in 1986. No changes in marketing dates appears.
The updated Adverse Experience Report of cases outside the U.S.A.
between Qctober 1985 and November 1986 is tabulated by countries
(U.K. and Germany). Alfentanil has been marketed in both countries
for over 3 years. Of 7 ceses reported from the U.K. bradycardtiea
has been reported most frequently (5 cases) and for 3 cases from
Germany. Individual case report forms have been included for these
10 patients,

Perusal of these case report farms can be summarized as follows:

The occurrence of bradycardia followed the administration of
alfentanil and was probably related to alfentanil. 1In case #1 from
the U.X. which also reported asystole, the experience occurred
immediately following moving the patient to the operating table
which appears to have been contributory. When the patient wes
rechallenged after successful recuscitation with a lower dosage of
alfantanil the drug was tolerated without further cardiovascular
instability.

The 2 cases {(#4 and 5) in whom the bradycardia and cardiac arrest
were reported to have followed immediately the local spraying of
tte larynx with lidocaine occurred in the same Hospital on 2
successive days. Although -oth patients had received around 2 mg
of alfentanil before the spray, it is difficult from the sketzhy
information provided to implicate solely the administration of
aifentanil for the reaction. Fortunately both patients recovered
without sequelae and the surgery was caicelled.

Case #3 who experienced muscle twitching and respiratory difficulty
appears to have been caused by alfrntanil. .oth experiences are
known to occur following the administration of alfentanil. Case #7
had a history of ischemic heart disease and although we do not know
the tctal dose of alfentanil administered the experience of
bradycardia and asystole was probably caused by alfentanil.

Case #6 who experienced severe bronchospasm and a blotchy red
discrete urticarial rash was, in the opinion of the
anesthesiolngist, drug related. The patient had experienced
urticaria before. The experience is considered a histamine release
type reaction.

There is no question that the bradycardia observed in case #2 was
related to alfentunil.

The 3 case reports from Germany of bradycardiz and hypotension have
been considered drug related. The occurrence of both of these
cardiovascular changes are known two occur following the
adminicstration of alfentanil.
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' Summary:

; The updated safety report of November 18, 1986 for NDA 19-35% Alfenta

(Al fentanil HC1) did not disclose new, unexpected drug experiencas., It
confirmed that Adelayed respiratory dopression and/or respiratory arrest
appers to be 4 risk despite the generally observed rapid awakening

} independent of drug amount used. In addition it was also confirmed that
bradycardia and/or hypotension may be a problem following pre-or induction
with efther bolus or infusion administration of alfentanil although

4 hemodynamic parameter changes cobserved during maintenance have generally been
Vo within acceptable ranges and not different from comparative agents used. We
do not have any information from the 1057 patients exposed to alfentanil who
are a part of the expected 2000 patients participating in the multicenter open
study which commenced since the previous safety update of October 1985. It
should be of interest to know the incidence of chestwall rigidity following
alfentanil induction, the occurrence of hypotension and or bradycardia
following induction of anesthesia with alfentanil and the hemodynamic
parareter changes, if any, observed during maintenance for each of the four
parts of the study.

During the period between the two safety update: a progress report has been
submitted {for details see review of 5-28-86) which provided the final results
for two original NDA studies (#021-MOGELNICKI induction study and
#016-BRICKNELL infusion study). Study #021 involved 20 surgical patients, 11
received alfentanil as an induction agent and 9 received thiopental sodium.
Loss of consciouczness was significantly faster with thiopental. ODuring
induction there were no significant differences in blcod pressure changes,
however, heart ra%te changes {increases) were significantly larger following
thiopental, e.g. 29, 6% vs. 11.0%. During maintenance comparable increases or
decreases of more than 20% of control values in vital signs were reported for
the two treatment groups. Observed recovery times were comparable, while PARR
scores of respiratory, blood pressure, consciousness and color were
significantly superior in the thiopental group. There were two cases of
delayed respiratory depression with pulmonary edema following alfentanil use.

Study #016 involved 55 adult surgical patients. Alfentanil by infusion was
administered either before or after thiopental for induction of anesthesia.
Cardiovascular stability was assessed by maintaining blood pressure, and heart
rate during induction and maintenance of anesthesia. Changes were recorded
for both groups during induction and maintenance. Therefore, alfentanil did
not provide superior cardiovascular stability as originally claimed by the
sponsor., Chestwall rigidity occurred only in the alfentanil 1st group. The
most frequently observed side effects were hypotension, tachycardia and
bradycardia for both groups. Rates of recovery were not different between the
two groups. These two additional NDA study results confirm that the
adminictration of alfentanil either by bolus or infusion admiaistration
provided effective anesthesia. ilowever, the use of alfentanil does not
provide superior safety aspects compared to other, marketed agents.




Recommendation:

To accept the updated safety report.
appears Jjustified,

NDA 19-
-160

HFN-340
R/D BDassler 11/21/86

FT OLA 2483N 00174 11/24/86
Doc. Room 160

Re-evaluation of the proposed labeling

E}nkﬂitdkj%1‘44%ﬁ;ﬂt£l )2s/0e

Brigitta Dassler, M.D.
Medical Officer

R/D Init. by JCKerealy 11/24/86, PGWalters 11/24/86
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NDA— [§-353
December 3, 1986

Medical Reviews of Amendment

Sponsor: Janssen Pharmaceutica
40 Kingsbridge Rd.
Piscataway, NJ O0£854

Name of Drug: Alfenta (alfentanil hydrochlroide)
Category of Drug: Synthetic narcotic analgesic

Dosage Form: Sterile, preservative free aqueous solution containing
alfentanil HC1 equivalent to 500 ug/mi 4alfentanil base.

Route of Administration: Intravenous
Date of Submission November 24, 1986
Received for Review: December 2, 1986
Review completed: December 3, 1986
Related NDA; .
Background:

The amendment provides for the requested additional information of
two ADR's which have been listed under the NDA safety update of
November 18, 1986, Therefore, the following evaluation should be
made part of the NDA safety update of November 18, 1986,

Evaluation:

The additional information for Dr. Glass's patiént M.F.L. (AL-4) who
experienced a wandering atrial pacemaker while undergoing right wrist
Synovectomy at Duke University Medical Center, and who was enrolied
in protocel IRD 39,209/500, discloses that this 33 year old black
female patient experienced a wandering atrial pacemaker 27 minutes
following anesthesia induction and maintenance with alfentanil, i,e,
bolus of 4, 5 mg and infusion of 1-2 ug/kg/min., Simultaneously with
the appearance of the wandering atrial pacemaker bradycardia had
developed. The episode lasted for 20 minutes during which time
alfentanil infusion was continued. The record indicates that the
wandering pacemaker subsided without discontinuence of the alfentanil
infusion. This is in contrast to ihe entry in form 1639 which states
that the reaction abated after stopping the drug. The investigator
concluded that the non-disturbing intraoperative adverse effect was
possibly retated to alfentanil,




The second additional information provided by nr's Gelmarn and Vinik
from the University of Alabama School of Medicine concerns a 49 year
old male patient who had undergone major abdominal surgery under

al fentanil infusion at 2.1 ug/kg/min anesthesia for 345 minutes
receiving a total of §7.5 mg of alfentanil, Judging from the
submitted records, both, surgery and anesthesia appear to have been
uneventful, During the anesthesia the patieit received a total of
16 mg Valium in divided coses. The patient arrived in the PARR still
intubated and was ventilated for 55 minutes at a rate of 8/min. At
that time, which was 1 hr, 47 minutes after cessation of the
alfentanil administration, he demonstrated adequate tidal volume and
FVC and was extubi.ed and considered alert, Six minutes later the
patient experienced respiratory arrest and showed ventricular
tachycardia. He was reintubated and ventilated and responded to
command 30 minutes later. T7ne patient developed fibrillation/flutter
at a rate of 160 with a blood pressure of 184/96., Verampamil
treatment was followed by hypotension and a neosynephrine infusion
was given to maintain the blood pressure at 100 systolic.
ventricular tachycardia reappeared but responded to tidocaine,
however the EKG confirmed the remaining flutter/fibrillation rhythm.
A cardiac consult was obtained, cardioversion and digoxin
administered. The atrial flutter fibrillation persisted for 3 days
with the patient improving under digitalis therapy. There was no
evidence of myocardial damage. The patient appeared fully recovered
5 days later. The investigator considered the ADR probably
alfentanil related.

Corclusion:

The additional information provided for two of the four ADR's
reported for the ongoing multicenter study in which 1057 patients
have been exposed to alfentanil within one of the 4 different
treatment schedules, provides no unexpected adverse drug
experiences, However, it confirms that delayed severe respiratory
depression and arrest may follow the alfentanil administration. In
addition, cardiac arrhythmias may occur during alfentanil
administration.

Recommendation:

To accept the additional information. No action appears indicated.

:E;WK&ZJULdeQQL&iCHff
Brigitta Dassler, h.b.
Medical Officer

IND 18,327

HFN-160, HFN-340

Doc Rm 160

R/D BDassler 12/3/86

R/D init by JCKenealy 12/3/86; pGWatters 12/3/86
Ft/MPatterson (w2216k) 12/16/86



date: June 3, 1986

Medical Review of NDA 19-353
(New Correspondence)

Sponsor: Janssen Pharmaceutica
Piscataway, NJ 08854

Name of Drug: Alfenta (alfentanil Hcl) Injection

Category: Synthetic narcotic analgesic

Proposed Use: As an analgesic adjunct to genera) anesthesia.
Date of Correspondence: May 23, 1986

Received for Review: ®ay 29, 1986

Review Completed: June 3, 1986.

Background:  This submission was made in response to a request by Or. Paula
Botstein for summary tables of recovery times from the
controlled clinical incremental, infusion and induction studies
which had been submitted in the NDA.

Evaluation:

The coversheet for the individual studfes for the three categories lists
page numbers. However, these numbers refer to the respective coversheets
for each study and not to the location of actual data necessary for
verification of the submitted tables. In order to hasten the review, the
firm was called on May 30th for listing of the necessary page numbers for
the infusion and induction studies. See memo of telephone conversation
which is attached. Ffor the incremental studies, the corvect data pages
were located by this reviewer.

1. Table "Alfentanil Incremental Studies". Seven studies have been
listed six of those provide comparative median recovery times in
minutes for four observations. Eyelash reflex, respond to command,
alert, and extubation when alfentanil was compared to fentanyl for a
total of 165 alfentanil, 156 fentanyl, and 9 placebo patients. In
the 7th study, alfentanil was compared to halothane in 16 points
each. Comparison of the table with the raw data from which it has
been composed, only minor discrepencies were found. The
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Page 2

patient numbers stated on the table are incorrect for fentanyl in the
Glesecke and Rosow study and for alfentanil in the Kallar study. The
same applies to the P values stated for White and Stanley. The table
in the NDA lists the White P values as 0.05 and not 0.0002 and no p
value for the Stanley study. Overall results of the median recovery
time in m nutes showes no significant superiority of aTfentani] when
compared to fentany) with the exceptinn of the Stanley study where
recovery was faster with fentanyl compared to alfentanil after
approximately equal duration of anesthesia. In addition, the ratiio
of 4:1 for the alfentanil loading dose (30 ug/kg) to fentanyl was
found to be inadequate requiring a substantially higher overall mean
ug/kg dose of alfentanil. Some, but not all of the NDA tables
provide not only for median times but for ranges also, minimum and
maximum times (Brown, Valler, Stanley) which confirms that the
presentation of median times only in the submitted summary tables is
somehow misleading since it reduces the influence of prolonged
recovery times. It is assumed that the Kruskal-Wallis H-test has
been used for the analysis, since i* appears on some tables of the
NDA data, which, of course, would reduce the influence of these
patients with prolonged recovery times; however, it should be kept in
mind that proionged recovery did occur. The same applies to p-values
presented on the summary tables with no explanation of which analysis
was used to produce them. The comparison of alfentanii to halothane
in the small Youngberg study showes that recovery for all four
observations was significantly faster followirg alfentanil at p

0.01.

The summary table Jabeled "Recovery times, incremental studies
alfentanil vs. fentanyl” based on the data from Brown, Rosow, White,
Giesecke and Kallar is of no value sin¢ce the patient numbers are
jncorrect. It should read: Alfeantanil 135 patients and fentanyl 126
patients.

Table “Alfentanil Infusion Studies". Two alfentanil-enflurane
comparisons {Steen and Howie) and three alfentanil-fentanyl
comparisons {iMcLeskey, Davies, and White) have been tabled. Note
that the White study #030 is listed again for those data where
infusions have been compared. In the NDA Wnite study #025 was 1listed
as an infusion study and #030 as an incremental study, however, ~tudy
#030 includes toth bolus and infusion administration comparison to
fentanyl while study #025 compared different dose ranges of
alfentani? for induction and maintenance infusions in superficial and
intraabdominal surgical procedure anesthesia. Again there appear
minor discrepencies for the patient numbers. The column representing
the observation “Awake" for the two enflurane studies actually
represents the “responses to verbal command” and is therefore
somewhat misleading. A patient responding to verbal
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commands often is not yet “awake". This has been emphasized by the
fact that usually two separate observations have been recorded during
recovery namely: "“Respond to command" and “awake". However, there
is clear evidence that those patients from the enflurane groups
required significantly longer median recovery t.mes than those from
the alfentanil group. The p-values on the table for ‘awake' and
‘alert' from the Steen study are different from those stated in the
NDA records namely p = 0.0) instead of §.u06 for awake and 0.01
instead of 0.04 for alert. The data from the 3 studies comparing
alfentanil to fentanyl show a faster recovery for the alfentanil
patients in McLeskey and White, while results from the Davis study
showed the opposite. As a side observation, the figures under
extubation in the White study belong under the heading 'alert' since
these patients have not been intubated. The summary table from the
Howie and Steen studies with the heading “Recovery times Infusion
Studies Alfentanil vs Enflurane requires an explanation of the
analysis used to produce them since p-values stated on the prior
table do not conform with NDA values.

Table “Alfentanil Induction Studies lists five studies in which an
alfentanil induction was compared to a barbiturate (thiopental)
induction. A total of 73 patients received alfentanil and 66
patients thiopental. Two of the thiopental patients from the Smith
study have been excluded from the recovery evaluations due to
surgical prublems. Seven (7) of the 19 Berman patients who received
alfentanil for induction of anesthesia required naloxone prior to
extubation as did two of the Murphy patients. For the observation
“awake" the results show no significant differenc: between the two
administration sequences for 3 studies (Stanley, $teen, Berman) while
results from the studies by Murphy and Smith {thio-succinylcholine)
showed a faster recovery after the barbiturate induction. The same
results were observed for the observations “extubition® and “alert"
for results from the Murphy and Smith studies. Results from the
Stanley, Steen and Berman study for the observaticn “alert" show
faster recovery for the alfentanil patient group aad it could
generally be confirmed by the ranges displayed in the NDA data.
Hedian times for extubation were overall faster following the
barbiturate induction especiaily when one remembers that 7 of the 19
patients fro~ the Berman study had received naloxone before. The
final table u.splaying summary results from four studies for recovery
times from the inducticn studies comparing alfentanil to thiopental
not only requires an explanation of the analysis used to produce the
p-values but as important an explanation if the seven Berman patients
who received naloxone have been included. It is not clear from the
median recovery times in minutes listed on the table if ~hey have
been included or excluded. The latter only would represent correct
comparisons.

A A N A AR A gl -u.
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Conclusion:

cc:

The three sets of summary tables of recovery time observations which had
been requested by Dr. Paula Botstein, have been reviewed in detail on the
foregoing pages.

Disregarding discrepencies between some figures of the tables and NDA aata
as well as the missing explanation of the analysis used to produce
p-values for the medians, which were used rather than the means because
the data were skewcd, the results showed that there was clinically no
significant difference in recovery time observations between alfentanil
and fentanyl when either drug was used in incremental doses for balanced
general anestnccia. In contrast, results from the comparison of
a1fentanil to halothane as an adjunct to general anesthesia in the small
number of patients enrolled in that study, showed a clinically significant
faster recovery for the alfentanil group. The same results were obtained
in those two studies were alfentanil infusion administration has been
compared to enflurane in a limited total number of patients (Al = 39; Enf
= 40). When the administeration by infusion was compared between
alfentanil and fentanyl the results showed inconsistant faster recovery in
two studies and slower recovery in one study for the alfentanil group.

The results rf the comparison between alfentanil and thiopental, when
either one was used for induction of general anesthesia, showed clinically
no significant faster recovery for the alfentanil group in 3 studies and
faster recovery in two studies for the thiopental group for tkre
observation “awake"; while the alfentanil groups in all of the studies
showed faster median recovery times for the observation "alert".

Based on the results from the summary tables submitted the claim for
faster recovery following the administration of alfentanil by infusion or
in incremental doses should only be made where alfentanil has been
compared to halogenated inhalation agents, e.g. enflurane and halothane,
while there was inconsistent facster recovery following alfentani)
administration by infusion compared to fentanyl and clinically no
significant difference when either drug was used incrementally. Finally,
clinically significant differences for “"alertness" only were observed when
alfentanil was compared to thiopental as an induction agent and
inconclusive results for the observation “awake". It should be kept in
mind, however, that prolonged recovery did occur as well as delayed
recovery after an initial fast awakening following alfentanil, an
observation known to follow the use of opioid analgesics.

1 —
3«%%&7@,&9&% MV s
Brigitta Dassler, M.D.

Medical Officer

NDA 19-353
HFN 160, HFN 340
Doc Room 160
HFN 101/Botstein
R/D BDassler,6/3/86
R/D init. JCK,6/3/86
FT/jb,W5069P,03641P,6/5/86
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Medical Officer's Labeling Review
of NDA 19-353

Labeling Review

The sponsor, Janssen Pharmaceutica, has submitted 1abeling changes since
the originally submitted proposed labeling of Decem:ar 1984, on April 9
and October 2, 1985,

My original review of the NDA was based on the first labeling claims and
changés considered necessary geared to the original submission. After
having reviewed the most recent submission, I found several of my

1
contemplated change requests already incorporated.

The October 2, 1985, draft labeling evaluation for ALFENTA (alfentanil

hydrochloride) Injection is as follows:

Caution: Acceptable

Description

Acceptable, with the following changes requested by *rs Chenmist:

1. The molecular weight of the drug substance should reflect that
the drug is a monohydrochloride, monohydrate, i.e. MW = 471,

This would agree with the USAN listing.

il



2. Both the chemical name and structural formula of the drug should

indicate that it is both a monohydrochloride and a monohydrate.

3. It is recommended that the Description section indicate that the

drug product ‘< nonpyrogenic.

Clinical Pharmacoiogy

The sponsor should specify if potency, onset and duration of action are
based on animal data since clinical evidence for values and times has not
been substantiated. Aay reference to ALFENTA's superior hemodynamic
stability to reference agents should be deleted since substantial
evidence for this claim has not been provided. In addition, reference to
rapid vecovery should read: slightly more rapid recovery. The evidence
provided has not been consistent for significantly shorter recovery
compared to the parent compound. fentanyl. In the reference to ALFENTA's
provision of analgesic protectio. against hemodynamic responses to
stress, the word "good” should be deleted since evidence js spurious.

The reference to pharmacokinetics should be changed to raud:

The pharmacokinetic of ALFENTA can be described as a
three-compartment model with mean vaiues ¢f distridution half-14fe of
approximately 1-3 minutes, redistribution half-life of approximately
9-17 minutes and a terminal elimination half-1ife of approximately 94
minutes (comparable terminal elimination half-life for fentanyl and
sufentanil are 219 and 48 minutes respectively). The liver and

small intestine are the major sites of biotransformation.

A W
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(Sponsor to provide reference for “"small intestine" or delete)

Approximately 81% of the administered dcse is excreted within 24
hours and only 0.2% of the dose is eliminated as unchanged drug with
urinary excretion being the major route of elimination. Plasm

protein binding of ALFENTA is approximately 92%.

ALFENTA has an apparent volume of distribution of 0.6-1.0 L/kg which

is approximately 1/4 that of fentanyl with plasma clearance of 5-8

mi/min/kg as compared with 12.6 ml/min/kg for fentany), Lower lipid

solubility limits penetration of the blood-brain barrier and
alfentanil shows less cumulative effect than fentanyl; however,
repeated administration will resuit in increasing plasma

concentrations and some cumulative effect can be expected.

The following paragraph should read: ALFENTA plasma concentrations
of 312-338 ng/ml provided adequate anesthesia for lTower abdominal
surgery. In one study involving 50 patients undergoing abdominal
gynecologic procedures, mean plasma concentration at skin closure was
186.1 ng/ml. A plasma concentration range of 100-200 ng/ml provided

adequate anesthesia for superficial surgical procedures,

The last paragraph on page 3 and 1st on page 4 have been changed to

read:



Induction doses of 100-250 ug/kg were demonstrated to provide
reliable loss of response to spoken command with 10u% lass of
evelash reflex at 250 ug/kg in healthy unpremedicated patients.
A consistant ED90 aof 182 ug/kg for loss of response to
placement of nasopharyngeal airway was observed. Requirements
for inhalation anesthetics were reduced by 30-50% during the
first 60 minutes following 149-153 ug/kg induction doses of
ALFENTA in a comparisoin study which used induction doses of

4,06-5.18 mg/kg of thiopental.

The sponsor should provide the reference for the statement of
the last paragrapnh on page 4, The first three paragraphs on

page 5 are acceptable.
The forth paragraph should read:
Patients administered doses up to 200 ug/kg of ALFENTA have

shown no increase in histamine levels and no clinical

evidence of histamine release.




The fifth and sixth paragraph should be revised to read:

More rapid onset of action resulted in frequent observation
of chest wall rigidity occuring within 90 seconds of
induction doses of ALFENTA. Respiratory depression and
increased airway resistance are dose related, but have also
been observed with lower doses. Higher doses will produce

apnea and longer duration of respiratory depression.

Indication and Usage - Acceptable

Contraindications - Acceptable

Warning - Boldtype first two paragraphs acceptable,
warning

Follow with: As witn other CNS depressants, patients who have received

ALFENTA should have appropriate surveillance.
In the following paragraph which ends on page 8 the sponsor should
clarify the 130 ug/kg ALFENTA dosage since muscular rigidity has followed

lower dosages and pre-curarization.

The last paragraph under ‘Warnings' acceptable.




Precautions

General: To be added in bold print. ALFENTA should be administered only
by persons adequately trained in the administration and management of

general anesthesia.
The last paragraph on page 8 is acceptaole.

This should be added to the following text which has been reworded from

the proposal.

In one clinical trial, the dose of ALFENTA required to produce EEG delta
wave changes compatible with anesthesia was 40% lower in elderly patients

than that required by healthy, young aduits.
The second paragraph on page 9 is acceptable as is the next sentence.

The last sentence of the next paragraph should be reworded as follows:
Consideration should be given to fluid replacement prior to induction in

these patients,

Follow with: Bradycardia produced by ALFENTA may be treated with
atropine. Diazepam administered immediately prior to ¢~ in conjunction
with high dcses of ALFENTA may produce vasodilation, hypotension and

result in delayed recovery.

The last paragraph and the first two on page 10 are acceptable.

Rp————



Replace the third paragraph witnh the following text:

Impaired Respiration

ALFENTA should be used witn caution in patients with pulmonary disease,
decreased ventilatory reserve or potentially compromised respiration. In
such patients, opioids may additionally decrease respiratory drive and
increase airway resistance, During anesthesia, this can be managed by
assisted or controlled ventilation. Respiratory depression caused by
opioid analgesics can be reversed by opioid antagonists such as

naloxone. Because the duration of the respiratory depression produced by
ALFENTA persists longer than the action of the opioid antagonist action,

appropriate surveillance should be maintained.

Interaction with Other Central Nervous Systam Depressants:

Change to Drug Interactions. See next page.

Head Injuries - Acceptable

The next paragraph "Impaired Respiratiocn" has been moved and reworied and

appeared in a prior location.

Impaired Hepatic or Renal Functicn - Acceptable




Drug_lnteractions

An additive effect may be observed wnen ALFENTA is combined with other
central nervous system depressants such as barbiturates, tranquilizers,
other opioids or inhalation general anesthetics. In such cases of
combined treatment, the dose of one or both agents should be reduced.
Requirements for general inhalation anesthetics may be reduced by 30-40%

for the first hour following ALFENTA induction.

Perioperative administration of drugs affecting hepatic blood flow or

enzyme function may reduce clearance and result in delayed recovery,

Carcinogenesis, Mutagenesis and Impairment of Fertility - Acceptable

Pregnancy Category C - Acceptable

Labor and Delivery - Acceptabie

Nursing Mothers - Acceptable

Pediatric Use

Change to: Adequate data to support the use of ALFENTA in cihildren under

12 years of age are not available.

Animal Toxicology - Acceptable




Adverse Reactions

Change to: The common adverse reactions are extensions of known
pharmacological effects of opioids. Respiratory depression and skeletal
muscle rigidity are frequently observed with synthetic opioids of the

fentanyl group.

In ¢linical trials involving 1185 patients of whom 785 received ALFENTA
(alfentanil hydrochloride) the reported incidences of adverse effects.
were: (Insert Table 1)

Nther adverse reactions with a reported incidence of 2% or less were:

laryngospasm, postoperative confusion, headache, coughing, shivering,

euphoria, skin allergic reaction and blurred vision,

Drug Abuse and Dependence: Acceptable




i
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Overdosage: Change to the following:

Overdosage would be manifested by extension of the pharmacological
actions of ALFENTA (see CLINICAL PHARMACOLOGY) as with other potent
opioid analgesics. No experience with overdoéage of ALFENTA was reported
during clinical trials. Intravenous administration of an opioid
antagonist such as naloxone should be employed as a specific antidote to
manage respiratory depression. The duration of respiratory depression
following ALFENTA may be longer than the duration of action of the opioid
antagonist. Administration of an cpioid antagonist should not delay the
1mmgdiate establishment of a patent airway, administration of oxygen and
support of ventilation. If respiratory depression is accompanied by
muscular rigidity, a neuromuscular blocking agent may be required to
facilitate establishment of the airway and assisted or controlled
ventilation. Intravenous fluids and other vasoactive drugs may be

required to manage hemodynamic instability.

The intravenous LD50 of ALFENTA in male rats is 43.0-50.9 mg/kg.
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Dosage and Administration

Acceptable but change "case" to patient in second line.

Delete Usage in Children: The data available from a tetal of 37 children

between 2 and 11 years have been considered too limited to recommend the

use of ALFENTA in children under 12 years of age at the present time.

Premedication and Neuromuscular Blocking Agents - Both are acceptable

How Supplied: The following changes are requested by the Chemist:

This section remains confusing. For -xample, one copy doesn't
indicate which firm manufactures the ampules, but does indicate
Survivial Techno?ogy below the syringes. This implies that SuriiviaI
Technology manufactures the product in both ampules and syringes. In
addition, it is recommended that the storage statement be separated

from the identification of the manufacturer and distributor.

The Dosage Range Chart will have to be clarified by the sponsor and

should include directions for preparing infusion.

" iy S
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Brigitta Dassier, M.D. . -
»
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November 28, 1986

ADDENODUM TO MEDICAL OFFICER'S ORIGINAL REVIEW
OF NDA 19-353

Because of persisting discrepancies between FDA's and the Firm's percentage
figures for the major side effects presented in tabular form the NDA data from
all 29 studies originally submitted were re-checked by me and Dr. Haggerty and
the correct numbers and percentages can be seen in the two attached tables.
One table represents side effects recorded from the 12 safety studies
(original page 122) and the second table represents side effect incidence
reported from all 29 studies, incremental, infusion and induction studies
(original page 125).

These tables confirm that alfentanil does not provide superior hemodynamic
stability compared to the comparative drugs used and listed.

Brighte Dowwelsr MO, 124240

Brigitta Dassler, M.D,
Medical Officer

| MDA 19,353

HFN-160

HFN-340

R/D BDassler 11/28/86 J
R/D Init. by JCKenealy 12/2/86, PGWalters 12/2/86

FT OLA 2491IN 0017M 12/1/86

Doc. Room 160

DEC 1+ -z

———
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SIDE EFFECTS RECORDED FROM 12 SAFETY STUDIES

Alrentanil Fentanyl Thigopental Enflurane Placebo

—_ ¥ % ¥ % # % # 7 # S
Number of patients

exposed 283 61 58 20 8
Chest wall rigidity 41 14.5% g 0 1 1.7 0 0 0 0
Bradycardia 29 10.2 3 4.9 2 3.4 1 &
Tachycardia 20 7 2 3.3 19** 32 .8 8 40 0 0
Hypotension 18 6.4 1 1.6 6* 10.3 2 10 0 0
Hypertension 44 15,5 3 4.9 17** 29,3 6 30 ¢ 0
Skeletal Muscle

movements 27 9.5 1 1.6 0 0 0 0 0 o0
Laryngo/bronchospasm 3 1. 0 0 2 3.4 0 0 0 o
Arrhythmia 2 o7 1 1.6 2 3.4 2 10 0 0
Apnea 39 13.8 ¢ 0 0 0 0 0 0 0
Nausea 31 10.9 19 31.1 3 5.2 0 © 0 o
Vomiting 25 8.8 9 14.8 5 8.6 0 0 0 0
Skin irritation 4 1.4 0 0 0 0 0 0 0 0
Other (allergic, 8 2.8 1 1.6 2 3.4 2 10 0 0

headache, urire
retention, wheeze,
coughing)

*When admﬁnistered with muscle relaxant,
**11/17 When administered with muscle relaxant.
10/19 When administered with muscle relaxant.

| S S
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SIDE EFFECTS* REPORTED FROM ALL 29 ST'DIES

Table 1
INCREMENTAL, INFUSION AND INDUCTION STUDIES
INCIDENCE
ALFEN- FEN- THIOPENTAL  ENFLUR-  HALO-  SALINE
TANIL  TANYL SODIUM RANE THANE  PLACEBO  TOTAL
Total Number of
Patients* 785 243 66 55 16 18 1183
SIDE EFFECTS
Rausea 217 107 9 3 0 4 340
28% 44% 13.6% 5%
Vomiting 137 74 7 5 2 3 228
17.5%  30.5% 10.6% 9%
Chest Wall*=* 101 29 1 0 0 0 123
Rigidity 12.9% 11,9 0.1%
Bradycardia 112 16 5 ] 0 0 133
14,3 6.6 7.6
Hypertension 144 31 20 1N 1 0 209
18.3% 12.8 30% 20
Hypotension 79 20 6 4 0 0 108
10.1 8.2 9.1 7%
Tachycardia 95 33 26 20 5 2 177
12.1 11.7 36.4 36.4
Apnea 55 \ 0 0 0 0 58
1% 4 0%
Skeletal Muscle 36 4 4 1 0 0 45
Movements 4.6% 1.6% 6%

*patients evaluable for efficacy

+*Does not include patients from Bartkowski/024 (42 patients), where 34

patients, experienced chest wall rigidity.



ADDENDUM TO THE ORIGINAL MEDICAL LABELING REVIEW
NDA 19-353 w/aviys < 12/2id>

on November 26, 1985, Janssen submitted its final draft version of the
proposed labeling for ALFENTA (alfentanil hydrocnloride) Injection.
Preceding the above submission the sponsor and the Division met on
November 7, 1985, to discuss the proposed draft laveling of October 2,
7985. In addition, an informal revision of the labeling was received,
reviewed, and comments relayed to the sponsor by telephone in
conversations between the Division Director and the firms Manager for
Regulatory Affairs on November 14 and 25, 1985,

The wording of the medical parts of the labeling as proposed in the
November 26, 1985 amendment is generally acceptable. However, for
consistency of comparative descriptions the last sentence of page 1i
under the section "Drug Interactions" should read: Limited clinical
experience indicates that requirements for volatile inhalation
anesthetics are reduced by 30 to 50% for the first sixty (60) minutes
following ALFENTA induction. The fourth paragraph on page 9 should
read: Induction doses of ALFENTA should oe administered slowly (over
three minutes). Rapid administration may produce loss of vascular tone
and hypotension. Consideration should be given to fluid replacement
prior to induction. On page 15, which displays adverse reactions
reported in form of a table, the percent incidence figures under the
subsection "Cardiovascular’ for tachycardia and hypertension are
incorrect and should be changed accordingly (see original labeling
review). The percent for tachycardia is 12% and for hypertension 18%.
In addition, corrected figures for vomiting for the fentanyl group (25%)
and for post-operative respiratory depression for the fentanyl (0%) and
thiopental sodium groups (2%) have been submitted by the sponsor on
12{55[85.

Finally, on page 4 appears a typographical error in the spelling of the
word "laryngoscopy."

RECOMMENDATION: Provided that tne above outlined corrections in the
proposed labeling for ALFENTA are made, the labeling is approvable.

B aDoal, WO 12|10 )3y
Briditta Dassler, M.D.
Medical Officer

NDA 19-3f3

HFN-160

HFN-340

DocRm. 160

R.D. BDassler 12/9/85

R.D. init by:JCKenealy 12/9/85:PHRussell 12/9/85
shg W2186K 12/10/85
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NDA-19-353

MEDICAL OFFICER'S REVIEW OF ORIGINAL H9A

SPONSOR: Janssen Pharmaceutica
40 Xingsbridge Road ORIGINAL APPROYAL DATE:
Piscataway, N.J. 08854

NAME OF DRUG: Trade: ALFENTA
Generic: Alfentanil Hydrochloride
PHARMACOLNGIC CATEGORY OF DRUG:  Synthetic narcotic, short-acting opioid
analgesic
CLASSIFICATION: 1 B
DOSAGE FORM: Sterile, preservative free, aqueous solution containing
Alfentanil hydrochloride equivalent to 500 mcg/ml Alfentanil base

ROUTE OF ADMINISTRATION: Intravenous administration

PROPOSED INDICATIONS:

1. As an analgesic adjunct in the maintenance of balanced general anesthesia
in incremental doses of 8 - 60 mcg/kg.

2. As a maintenance analgesic/anesthetic #itn nitrous oxide - 0«ygen at a rate
of 0.5 - 3.0 mcg/kg/min.

3. As a primary anesthetic for the induction of anesthesia for general
surgical procedures #ith a minimum expected duration of 45 min. in which
endotracheal intubation and mechaniczl ventilation are required.

DATE OF SUBMISSION: December 24, 1984

DATE ASSIGNED: March 11, 1985

TYPE OF SUBMISSION : NDA - 71 volumes

AMENDMENTS DATED: 4/9/85, 5/8/85, 7/24/85; 9/20/85, 10/2/85; 10/25/85
RELATED IND:

General Comment

The administration of a narcotic analgesic as an adjunct to baianced
anesthesia has been well accepted. Approximately 10 years ago, the syntheti:
opioid fentanyl was introduced as an alternative narcotic. It demonstrated
some advantages over morphine since it was found to be 100 times more potent
with faster recovery, generaily shorter durotion »f depressed respiration and
an overall improved safety margin,

The sponsor, Janssen Pharmiceutica Inc., developed subsequently two chemically
and pharmacologically related compounds Sufentanil and Alfentanil. The former
has been approved for marketing 2 years ago and the latter is the subject of
this HDA.

DATE COMPLETED: 20 November 1985



NPA— [§-353
December 3, 1986

Medical Reviews of Amendment

Sponsor: Janssen Pharmaceutica
40 Kingsbridge Rd.
pPiscataway, NJ 038854

Name of Drug: Alfenta (alfentanil hydrochlroide)
Category of Urug: Synthetic narcotic analgesic

posage Form: Sterile, preservative free aqueous solution containing
alfentanil HCl equivalent to 500 ug/ml alfentanil base.

Route ¢of Agninistration: Intravenous
Date of Submission November 24, 1986
Received for Review: December 2, 1986
Review completad: December 3, 1986
Related NDA
Background:

The amendment provides for the requested additional information of
two ADR's which have been listed under the NDA safety update of
November 18, 1986. Therefore, the following evaluation should be
made part of the NDA safety update of November 18, 1986.

Evaluation:

The additiona! information for Dr. Glass's patiént M.F.lL. (AL-4) who
experienced a wandering atrial pacemaker while undergoing right wrist
synovectomy at Duke Uriversity Medical Center, and who was enrolled
in protocol IRD 39,209/500, discloses that this 33 year old black
female patient experienced a wandering atrial pacemaker &7 minutes
following anesthesia induction and maintenance with alfentanil, i.e.
bolus of 4, 5 mg and infusion of 1-2 ug/kg/min. Simultaneously with
the appearance of the wandering atrial pacemaker bradycardia had
developed. The episnde lasted for 20 minutes during which time
alfentanil infusion was continued. The record indicates that the
wandering pacemaker subsided without discontinuence of the alfentanil
infusion. This is in contrast to the entry in Form 1639 which states
that the reaction abated after stopping the drug. The investigator
concluded that the non-disturbing intraoperative adverse effect was
possibly related to alfentanil,



NDA 19-353
Page 2

cc:

Initial Submissicn: 9-26-84
Amendments: 1-8-86, 1-15-86, 1-24-8¢
Supporting Documents: IND

DMF's

Remarks:

The three amendments were submitted in response to deficiencies noted in
the chemistry aspect of the manufacturing and controls section.

Conclusions:
The supplemental amendments are acceptable from the standpoint of

chemistry. The approval letter should include the “Draft of Chemist's
Part, Letter to Applicant" attached to this review.

Patricia M. Stewart

NDA 19-353

AFN 160, Doc Room 160

R/D PMStewart,1/30/86

/D init. CPHoiberg,1/31/86
FT/jb,W4626P,D3623P,2/3/86



Addendum to Medical Officer's Revieq
of WDA 19-353

This revisw concerns the safety update report which has been submitted on
October 25, 1985. The report covers three items.

1.

U.S. Clinical Studies

Sixty eight (68) patients were entared into five ongoing studies
at the time of the NDA submission dated December 26, 1984,

An adverse drug experience occured in one patient in study #101
{T. Joyce). The patient F.E.D. was scheduled to undergo a
postpartum tubal ligation. She received an induction dose of
125 ug/kg alfentanil which was imnediately followed by 100 mg
succinylcholine to facilitate endotracheal intubation. At that
time the patient developed masseter spasm with generalized body
muscle rigidity and a marked tachycardia. The patient was
intubated with difficulty, ventilated and the anesthesia
terminated and surgery was cancelled. Since the muscle rigidity
and masseter spasm were clinically different from the chest wall
rigidity known to follow high doses of alfentanil it was
suspected to be an early sign for the development of malignant
hyperthermia. Tne pati~nt's temperature was normal at that time
and she made an uneventful recovery. CPK's were measured
repeatedly and were reported twice the normal value. The
patient was informed that she is a high risk suspect for
malignant hyperthermia, should carry a card identifying her as
such, and encouraged her to have ner family members screened
also,

Conclusion:
“_

I agree with the investigator that this adverse drug reaction
was triggered by succinylcholine in a high risk suspect for
malignant hyperthermia based on the repeated CPK values, I do
not consider alfentanil the causative agent.

Non-U.S. Clinical Studies: In a report of a clinical alfentanil
ATusion studv by Y. Lamarche et al from the Canadian
Anaesthesia Suc. J. 31 (3): S 64-S 65, 1984, two patients who
received an alfentaniT infusion of 3 ug/kg/min developed
bradycardia, a junctional rhythm of less than 50/min and
hypotension necessitating treatment with atropine or ephedrine.
This complication was not seen at lower dose infusion rates
(0.75 and 1.5 ug/kg/min). One of the high dose (3 ug/kg/min)
infusion patients received this dose for 3 nours and
subsequently developed respiratory arrest in the recovery room
40 minutes later. One other patient required naloxone 30
minutes after termination of the dnesthesia because of
respiratory depression.




conclusion: These two case reports confirm that respiratory
depression is one of the clinically Important pharmacological
effects of alfentanil, the severity of it appeared to be dose
dependant in these cases. [n addition, tne report stresses the
fact that a rapid recovery from alfentanil infusion anesthesia
should not be considered "sine qua non" because an initial rapid
recovery may be followed by delayed respiratory depression
including sudden respiratory arrest.

Non- §.S. Marketing History:

Listed are 12 countries in which ALFENTA (alfentanil
hydrochioride) received approval during 1983 - 1985. In 5 of
these countries the drug has not oeen marketed yet. In addition
a table listing 12 Adverse Drug Experience reports from the U.k.
has been provided, and the taole is attacned. Additional
information for the first two case reports comes from a
published report by P.S. Sebel et al Br, ed. J. Vol.
289:1581-1582, December 1984. The authors describe that
although respiratory depression is a recognized complication
after the administration of opioid analgesics alfentanil
administration by infusion has been considered adventageous
pecause of its “rapid, clear recovery". However, in two of
their patients the initial rapid, clear recovery was followed by
sudden respiratory arrest in the recovery room. For one of
these patients plasma a)fentanil concentration was below that
which could be expected to cause respiratory arrest. Doses used
were 1 ug/¥.g/min infusion for 2 hours for the 72 year old male
patient for 2 hours, while 1.6 mg/kg/min infusion was
administered for 110 minutes in tne 54 year old female patient.

conclusion: These two cases again demonstrate that delayed
respiratory depression may occur despite an initial rapid
postoperative recovery. Therefore, respiration should be
monitored very closely in the postoperative period.

Case #3 reports of a 40 year old male patient who received 8
ug/kg/min of alfentanil for 10 minutes followed by an infusion
of 0.8 ug/kg/min for 1 hour, After extubation 20 minutes later
he was recorded to have been fully awake and breathing at a rate
of more than 10 bpm, however, 15 minutes later he stopped
breathing, was cyanotic and had pin-point pupils. HNaloxone was
required twice because ventilation with 100% 0, for 5 minutes
was unseccesful.



Conclusion: The patient presented signs of renarcotization with
respiratory arrest following relatively low alfentanil induction
and mafntenance infusion dosages.

The next 3 case reports come from the same investigator (dJ.
Sear/Oxford) and cover 3 apparently healthy adults who
experienced delayed respiratory depression leading to apnea
after an initial short recovery. All of the patients received
normal alfentanil induction and maintenance infusion dosages.

Conclusion: Delayed severe respiratory depression following an
Tnitial rapid awakening did not appear tc Sc dose dependent
since the dosages used are well within the dose recommendation
from the proposed labeling., These tnree cases were part of a
clinical study in the U.K. and a summary table foir ADR's has
also been submitted which is appended.

Information for the 7th patient is incomplete with only the age,
sex, weight and total aifentanil dose of 205 ug/kg provided.

The patient experienced bradycardia (47 bpm) after receiving the
alfentanil infusion for 4 minutes.

Conclusion: Tne occurrence of decreased heart rate has been observed
frequently and does not add additional safety information.

There are 3 cases of cardiac arrest reported from one investigator
{Jeffries) without any necessary information to evaluate tihis ADE.

Finally, the 12th case describes the occurrence of asystole in a 2] year
old female who received gallamine, suxamethonium, thiopental, halothane
and a total dose of 20 ug/kg alfentanil. No meaningful evaluation is
possible from the incomplete information provided.

Surmary:

The safety update report for NDA 19-353 of October 25, 1985 highlights
that severe and or delayed respiratory depression may occur following
the administration of ALFENTA (alfentanil hydrochloride) infusion during
general anesthesia with N20/02 following an irmediate rapid

recovery. The information provided appears to confirm that this effect

may occur in a non-dose-related form.

The sponsor explained to be unable to provide any necessary background
data for the three caces of cardiac arrest.

Boiglta Jasd, WD, 1545

Brigitta Dassler, M.D.
Medical Officer

DEC 1 0 jogs






NDA # 19-353

Applicant: Janssen Pharmaceutica Inc.

Drug:

Piscataway, NJ (8854

REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA

Original Summary
Date Received - December 26, 1984

Alfenta (alfentanil hydrochloride) Injection
R 19,209 '

tructural formula:

Chemical name:

N-[1-{2-(4-ethyl-4,5-dihydro~5-oxo-1H-tetrazol-
l1-yl)ethyl)-4-(methoxymethyl)-4-piperidinyl }-N-
phenyl-propanamide monohydrochloride monohydrate.

Empirical formula: C, H,.N¢O;e HCl ®H,0

Formulation:

(Available as 500 ug/ml in 2, 5, 10 & 20 ml ampoules or prefilled
syringes)

M|
rry
'IJ
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Review # 1

Date of Review: February 1, 1985



Category:
Anesthetic Adjunct

Related INDs:

NDAs: 16-619 - Sublimaze (fentanyl citrate)

Intravenous Short-Acting Opfofd Analgesic (analog of fentany!) - y

19-050 - Sufenta Injection {sufentanil citrate)

Marketing Indications:

Analgesic adjunct given in incremental doses in the

maintenance of balanced general anesthesia at dosages
of8-60 ug/kg for surgical procedures with an expected

duration of up to one hour.

Maintenance analgesic/anesthetic administered by
continuous infusion with nitrous oxide/oxygen at
a rate of 0.5 to 3.0 ug/kg/min in the maintenance

of general anesthesia.

Primary anesthetic agent for the induction of anesthesia
in patients for whom pronounced increases in heart rate
or biocod pressure during laryngoscopy, endotrachael

intubation and incision could be detrimental.

Alfenta

may be used as anesthetic induction agent for general
surgical procedures with a minimum expected duration
of 45 minutes in which endotracheal intubation and
mechanical ventilation are required.

POSAGE RANGE CHART

Approximate
Ourattion of

Inttial Dose Anesthesta ~  Tota) Qose . ~_ Increments/Infusian

fffects

8-20 £ 30 mins B-490 2-5 ug/kg minimal hemodynamic change
{spontaneously .5-1 ug/kg/min with some :ttenuation of
breathing) sympathetic response to
surgirgl stress. More rapid
recovery ithan fontanyl.
20-50 30-60 mins up to 75 va/kg 5-15 ug/kg minimal hemodynamic changes
{vent “ated) with attentuation of re-
sponse Lo laryngoscopy and
intubation. Recovery times
better than or equal to
fentanyl.
50-7% > 45 mins dependent on .5-31.0 ug/kg/min Attenuation of cardiovas-
(ventilated) duration of cular response to intubation
procedure and incision, intra-operative
' stabtlity and faster recovery
than thiopental/inhalation
techniques.
120-245 > 45 ming dependent on .5 te 1.5 ug/kg/min  Induction of anesthesia with
(ventilated) duration of general anesthestia prevention of cardiovasculsr
procedure response to intubation and

incistion. Reduced require-
ments for concentrations of
fnhalatton agents with early
awakening.




INFUSION DOSAGE _ 1

L

Contipuous Infusjon: -5-30 ug/kg/min admintstered with nitrous oxide/oxygen in patients under -
90ing general Following an anesthetic induction dose of alfentanil, Lhe infuston rate should be
reduced by Fifty percent for the first hour of maintenance. The infusion raie may be ‘ncreased
to 4.0 ug/kg/min as determined by changes in vita) signs that indicate surgical stress or 1ighten.
ing of anaigesta. Infusiun rates should be adjusted downward in the absence of these signs.
Alfentanil infuston (@1.% ug/kg/min) has heen shown to maintain cardiovascular stability, dampen
Sympathetic responses to surgical stress and to provide rapid recovery with some postoperative
analgesia. Administration of alfentani! 1./, 1on should be discontinued 10-15 minutes prior to
the end of surgery.

P Preciinical Studies: Monclinical Laboratory: Janssen Pharmaceutica n.v.

B-2340 Beerse, Belgium

: GLP Statements:

Acute Intravencus Toxicity - Mice & Rats

Preclinical Research Report R 39,209/8 (N21302)
vol. 1.6 p. 10-00483

This study was conducted in the pharmacology laboratories
of Janssen Pharmaceutica, n.v., Beerse, Belgium prior to the
effective date of the GLP regulations. It has been reviewed
for compliance with the Good Laboratory Practice regqulations
set forth in 21 CFR 58 and the following observations were
noted:

1. The purpose of the study is not specifically stated,
however, it is apparent from the study title.

2. The term investigator is used in place of study director
and has the same meaning.

3. When this study was conducted (prior to June, 1%979),
individual protocols were not written for each acute
toxicity study. Therefore no protocol is presented.

4. The dated signature of the study director (investigator) is
not present. This testing facility is a very stable
organization regarding personnel. Dr. Niemegeers has been
directing such studies for the pharmacology laboratories of
Janssen Pharmaceutica Belgiwr for more than 20 years.

5. The purity, stability and batch identity of the new drug
substance were not addressed in the original report. It
was determined from retained records that the sample
testing was from batch V765-340 and the certificate of
analysis has been added to the report. The stability of
the new drug substance is addressed in Section 8p of this
NDA.

6. The purity and stability of the test article was nct
addressed in the original report. However, the tested
formulations were made immediately before injection by
dilution with distilled water.
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7. The source of the Wistar rats was not identified or their
use justified. The rats were products of Janssen's
permanent breeding colony (established 1956). Similar rats
from this colony have been used in like experiments over
the years and their responses are well known to this
testing laboratory.

8. The assignment of animals to the dose groups was not
described. )

9. Quality assurance audits were not conducted.

10. Location of retained raw data and final report is not
provided. These records are being stored in the archives
of Janssen Pharmaceutica, n.v., Beerse, Belgium.

11. The starting and completion dates are not provided.

Acute Intravenous Toxicity - Rats (Injection Rate)

Preclinical Research Report R 39,209/14 {(N23592)
vol. 1.6 p. 10-00596

This study was conducted in the pharmacology laboratocries
of Janssen Pharmaceutica, n.v., Beerse, Belgium. It has been
reviewed for compliance with the Good Laboratory Practice
regulations set forth in 21 CFR 58 and the following
observations were noted:

1. The purpose of the study is not specifically stated,
however, it is apparent from the study title.

2. The protocol was not presented. However the conduct of the
study is adequately described in the materials and methods.

3. The term investigator is used in place of study director
and has the same meaning.

4. The dated signature of the study director (investigator) is
not present. This testing facility is a very stable
organization regarding personnel. Dr. Niemegeers has been
directing such studies for the pharmacology laboratories of
Janssen Pharmaceutica Belgium for more than 20 years.

5. The purity and stability of the new drug substance tested
were not addressed in the original report. It was
determined from retained records that the sample tested was
from batch A0l/1. The certificate of aialysis has been

added to the report. Stability is add-essed in Section 8p
of this NDA.

6. The purity and stability of the test article was not
addressed in the original report. However, the tested
formulation was made immediately before injection by
dilution with distilled water.




7. The source of the Wistar rats was not identified or their
use justified. The rats were products of Janssen's

-permanent breeding colony (established 1956). Similar rats

from this colony have been used in like experiments over
the years and their respornses are well known to this
testing laboratory.

8. The assignment of animals to the dose groups was not
described.

9. Quality assurance audits were not conducted.

10. Location of retained raw data and final report is not
provided. These records are being stored in the archives
of Janssen Pharmaceutica, n.v., Beerse, Belgium,

11. The starting and completion dates are not provided.

6 Hour Infusion - Rats

Preclinical Research Report R 29,209/22 (N25861)
vel., 1.6 p. 10-00624

This study was conducted in the pharmacology laboratories
of Janssen Pharmaceutica, n.v., Beerse, Belgium. It has been
teviewed for compliance with the Good Laboratory Practice
regulations set forth in 21 CFR 58 and the following
observations were noted: .

1. The purpose of the study is not specifically stated,
however, it 1is apparent from the study title.

2. The protocol was not presented. However the conduct of the
study is adequately described in the materials and methods.

3. The term investigator is used in place of study director
and has the same meaning.

4. The dated signature of the study director (investigator) is

not present. This testing facility is a very stable

organization regarding personnel. Dr. Niemegeers has been
directing such studies for the pharmacology laboratories of

Janssen Pharmaceutica Belgium for more than 20 years.

5. The purity and stability of the new drug substance tested
were not addressed in the original report. It was

determined from retained records that the sample tested was

from batch Al301. The certificate of analysis has been

added to the report. Stability is addressed in Section 8p

of this NDA.

6. The purity and stability of the test article was not
addressed in the original report. However, the tested
formulation was made immediately before injection by
dilution with distilled water.




| 7. The source of the Wistar rats was not identified or their
use justified. The -rats were producte of Janssen's
permanent breeding colony (established 1956). Similar rats
from this colony have been used in like experiments over
the years and their responses are well known to this
testing laboratory.

8. The assignment of animals to the dose groups was not
' described.

9. Quality assurance audits were not conducted.

10. Location of retained raw data and final report is not
provided. These records are being stored in the archives
of Janssen Pharmaceutica, n.v., Beerse, Belgium.

11. The starting and completion dates are not provided.

. T

Acute Intravenous Toxicity Studies - Guinea Pigs & Dogs

Studies were conducted in the pharmacology laboratories
of Jenssen Pharmaceutica, n.v., Beerse, Belgium. It has been
reviewed for compliance with the Good Laboratory Practice
requlations set forth in 21 CFR 58 and the following
observations were noted: .

1. The purpose of the studes is not specifically stated,
however, it is apparent from the study title.

T WYy T -

The term investigator is used in place of study director
and has the same meaning.

3. The dated signature of the study director (investigator) is
not present. This testing facility is a very stable
organization regarding personnel. Dr. Niemegeers has been
directing such studies for the pharmacology laboratories of
Janssen Pharmaceutica Belgium for more than 20 years.

4. The purity and stability of the new drug substance tested
were not addressed in the original report. The certificate
of analysis has been added to the report. Stability is
addressed in Section 8p of this NDA.

5. The purity and stability of the test article was not
addressed in the original report. However, the tested
formulations were made immediately before injection by
dilution with distilled water.

6. The test system used (inbred albino guinea pigd?"@é@ggot
justified. These animals were from Janssen's production
colony, and were familiar to Janssen laboratory personnel.

7. The assignment of animals to the dese groups was not
described.

8. Quality assurance audits were not conducted.

9. Location of retained raw data and final report is not
provided. These reccrds are being stored in the archives

T of Janssen Pharmaceutica, n.v., Beerse, Belgium.
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Sybacyte Intravenous Toxicity - Rats
Toxicological Research Report No. 921 (N22307)
vol. 1.6 p. 10-00636

This study was conducted in the laboratories of the
Toxicology Department, Janssen Pharmaceutica, n.v., Beerse,
Belgium. The final report has been reviewed for compliance
with GLP requlations as set forth in 21 CFR 58 and the
following observations were noted: -

1. Although the report is signed by study director, the study
pathologist and the vice president of toxicology and
veterinary research, the signatures are not dated.

2. The stability of zhe new drug substance is addressed in
section 8p of this NDA.

3. The stability of the test article was not addressed.
However, the tested formulation was made immediately before
use by dilution with a saline solution.

4. The animals were assigned to the dosage groups on the basis
of their sex and body weight.

5. Individual rat clinical data and ophthalmolegic data were
not provided. These are available (untranslated) in the
archives of Janssen Pharmaceutica n.v., Beerse, Belgium.

Sybacute Intravenous Toxicity - Dogs
Toxicological Research Report No. 922 (N22308)

vol. 1.7 p. 10-£0958

This study was conducted in the laboratories of the
Toxicology Department, Janssen Pharmaceutica, n.v., Beerse,
Belgium. The final report has been reviewed for compliance
with GLP requlations as set forth in 21 CFR 58 and the
following observations were noted: _

1. Although the report is signed by study director, the study
pathologist and the vice president of toxicology and
veterinary research, the signatures are net dated.

2. The stability of the new drug substance is addressed in
section 8p of this NDA.

3. The stability of the test article was not addressed.
However, the tested formulation was made immediately before
use by dilution with a saline solution.

4. Method of animal randomization is not included. However,
dogs were assigned to dose groups according to body weight,
sex, and litter of origin (litter mates divided among dose
groups) .

s. Individual dog clinical data were not provided These are
available (untranslated) in the archives of Janssen
Pharmaceutica n.v., Beerse, Belgium.
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Mutagenicity Study
In Vitro Research Report - NZ4817
Vel., 1.8 p. 10-01743

This study was conducted in the laboratories of Toxicologie
et Bromatologie, Brussels, Belgium under the supervision of
Professor F. Poncelet. Following are the differences in
practices used in this study and those of studies conducted
under Good Laboratory Practice regulations set forth in 21 CFR
8.

1. The purpose of this study 1s not specifically stated, but
it is evident from the study title.

2. The signature of the study director (indicated as the
Principal Investigator) is present but undated.

3. The batch number of t“e new drug substance was not
indicated. From retained records at Janssen Pharmaceutica,
n.v., it was determined that batch A0301 was tested and the
appropriate analytical certificate has been added.

4. The stabilicy of the new drug substance is addressed in
section 8p of this NDA.

5. The stability or fcrmulation of the test article was not
addressed. However, the tested formulation was made by
dilution with doubly-distilled water immediately prior to
use.

6. A pretocol specific for this study is not provided.
Standardized techniques were used throughout its conduct.

7. Quality Assurance audits were not conducted.

8. The locations of retained raw data and original report are
not provided. However, these reports are retained by the
testing facility (the University of Louvain).

9. The starting and finishing dates =2re not furnished and the
report is not dated.
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Dominant Lethal Tests - Mice
Micronucleus Test - Rats

Studies were conducted in the laboratories of the
Toxicology Department, Janssen Pharmaceutica, n.v., Beerse,
Belgium. The final report has been reviewed for compliance
with GLP requlations as set forth in 21 CFR 58 and the
following observations were noted: :

1. Although the report is signed by study director, the study
patholngist and the vice president of toxicology and
veterinary research, the signatures are not dated.

-
(e

2. The stability of the new drug susnstance is addressed
section 8p of this NDA.

3. The stability of the test article was not addressed.
However, the tested formulation was made immediately before
use by dilution with a saline solution.

4. The animals were assigned to the dosage groups on the basis
of their sex and age.

. Intra~arteria1-lnjection - Rabbits | |
Preclinical Research Report - R 33,209/19 (N25829)

vol. 1.8 p. 10-01814

This study was not considered to be part of the animal
safety studies, but rather as a special interest study.
Therefore, Good Laboratory Practices requlations, as set forth
in 21 CFR 58, were not considered applicable.

In this study, the test agent was alfentanil formula FO 2.
Stability data for this formulations is provided herein.

Preclinical data from IND - are summarized in the
Evaluation section of this review. - Reference is made to the following pharmacology
reviews dated:

2-4-81

8-12-81

2-1-82

1-11-83

6-10-83

10-28-83

[
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; Evaluation

Alfenta (alfentanil hydrochloride) is a short-acting intravenous opioid analgesic
(analog of fentanyl) indicated as an analgesic adjunct (8-60 ug/kg), as a maintenance
analgesic/anesthetic administered with nitrous oxfde/oxygen, and as a primary anes-
thetic agent at doses up to 500 ug/kg. Alfentanil is related to two additional
morphinic analogs of fentanyl: sufentanil (NDA 19-G50), which has an analgesic
potency 5 times that of fentanyl in the dog and a longer-acting experimental anal-
gesic, lofentanil, which is approximately S0 times more potent than fentanyl.

‘Preclinical data from IND _ are summarized below.
Deviations from GLP's are considered minor and do not prevent the acceptance of these
studies.

Pharmacologic intravenous studies have shown that alfentanil is a potent

narcotic which has a duration of action 1/3 that of fentanyl in the rat and an anal-
gesic potency 1/4 that of fentanyl in the rat and dog. Alfentanil has an onset of
action 3 times faster than fentanyl, reaches its peak effect within 2 minutes and
has a duration of 11 minutes in the rat. In the rat,the intravenous EDgq is calcu-
lated to be 0.044 mg/kg for alfentanil, 3.15 mg/kg for morphine and 0.0?? ma/kg for
fentanyl.. The therapeutic index for alfentanil in the rat was calculated to be

1080 (LDgq:47.5 mg/kg/EDgg:0.044 mg/kg) .

Pharmacologic intravenous studies in the mouse showed that alfentanil is about 50-60
times more potent than morphine and 1/4 as potent as fentanyl. The analgesic
EDS?=0-11 mg/kg (hot plate test) and the mydriatic EDgp=0.17 mg/kg. Onset of

action was very rapid with a very short duration of action of less than 5 minutes
at two times the EDgg. At more than ten times the EDgg (1.25 mg/kg), the duration
was only about 10 minutes. The therapeutic index for alfentail in mice was 669

or 1.5 times higher than fentany! and 19 times higher than morphine.

In the dog, the reiative potency of alfentanil administered intravenously is:
approximately 30 times greater than morphine.

Cardiovascular studies in concious dogs showed that the most pronounced effect

was a decrease in heart rate (50-400 ug/kg, i.v.). High doses, greater than

1.25 mg/kg,were well tolerated especially when the animals were artifically
ventilated. Short periods of convulsions were observed between 100-400 ug/kg, i.v.
when relatively low POy levels were reached. The most pranounced change in the
anesthetized dogs was a significant fall in | VdP/dt may and LV dP/dt max/P,
associated with a rise in left ventricular end-diastolic pressure at 5 mg/kg, i.v.,
suggesting negative inotropic properties at this high level. Sinus arrest and

A-V dissociation assoctated with ventricular escape beats.in unanesthetized dogs
and AV block in anesthetized dogs at 0.16 mg/kg was probably due to vagal activity
of the drug. At highe doses (greater than 1.25 mg/kg, i.v.), these disturbances
disappeared and sinus rhythm was restored.

- e — o ———

In concious dogs, bolus administration of alfentanil (0.32 mg/kg, i.v. over 20
seconds) caused marked, prolonged. hemodynamic effects {increases in left and
right atrial pressures, increased systemic vascular resistance) but no significant
differences in any hemodynamic measurements between spontaneous and controlled
ventilatory states.
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In anesthetized dogs, alfentanil (500 ug/kg, i.v.) and fentanyl (100 ug/kg, 1.v.)

caysed similar decreases in the resting heart rate (43-44%) and MAP (28-31%) which
returned to basel;ne within 180 minutes with alfentanil, but dyd not with fentanyl.

; Fentanyl decreasq¢d the somato-cardiovascular reflexes by 73% and 82% compared with

a small reductiom of 54% and 55% with alfentanil. Change in MAP recovered in 15

5 minutes and changé in heart rate by 70 minutes with alfentanil as compared to 70

: and 90 minutes, respectively, for fentanyl. This study demonstrated that alfentanil

' (500 ug/kg) had the same maximum effect on the resting circulation as fentanyl

(100 ug/kg), but that it had a shorter duration of action. However, there was a

) dissociation between the effects of these drugs on the resting circulation and on

somato-cardiovascular reflexes, as shown by the significantly smaller effect of

. a)fentanil compared with fentanyl. There was also a dissociation between the effect

y of these drugs on the evoked cardiovascular responses which recovered relatively

. rapidly and the effects on the resting circulation which were more prolonged.

b In dogs, alfentanil (0.2 mg/kg) produced a significant increase in the slope of the
pressure-length relationship during the first 20 minutes after administration. Left
‘ ventricular peak pressuré and dP/dt were aiso significantly increased while -dL/dt
did not change. The inotropic stimulation seen after alfentanil administration
shifted the end-systolic pressure-velume relationship to the left and upward so that
a given pressure ejection occurred t0 a smaller chamber size. This study defined

the increased inotropism caused ny alfentanil and may support the use of this drug
in the failing heart.

f The respiratory depressant properties of alfentanil are responsible for the decrease
| in PO, and the increase in PCO2 in concious dogs, reaching signficance at 200 ug/kg
|

I

and kg, 1.v., re tively. In rabbits, both aifentanil fen 1 -
100 ug/kg v., respectively rabbits, | fe Eﬁdﬁ an iagz-_p¥ge

duced dase-dependent channas in the respiratory. fraquency. anf
peak effect was 3 minutes and 5 minutes with alfentanil and fentanyl, respectively.

Alfentanil (4-10 ug/kg, j.v.) caused decreases in respiratory rate and minute volume
for 5 minutes. Therefore, in the rabbit, aifentanii had an earlier peak effect and
shorter duration than femtanyl, but otherwise the respiratory effects of the two

Repeated doses of alfentanil produced reproducible peak effects even when only 10
minutes was allowed between administrations.

e ——————

I In dogs, alfentanil, at an anesthetic dose of 0.32 ma/kg, 1.V.» d1d not alter
cerebral blood flow respnnses to hypoxia or hypercarbia. Results showed that while
the lower limit of autoregulation is not altered by alfentanil the upper 1imit is
increased significantly. Bolus injections of alfentanil (0.16-0.64 mg/kg, i.v.)
had no effect on cere bral blood flow, mean arterial blood pressure ovr cerebral

vascular resistance.

activity with spindle-iike bursts of high—amptitude and high amplitude theta waves
7.5 and 40 Hz) correlated with the narcotic-hypnotic phase, jncreased power in the

17.5 Hz), duration of increased power was co-incident with the period of loss of

drugs were similar. Fentanyl was between 2 and 3.5 times more potent than alfentanil.

in the subcortical structures,; dec reased BEG frequenqy, increased total power (between

righting, gapid-normalization of_the EEL after single dose and after bolus followed
by infusion, f£ffects in subcortical structures appeared long-lasting than in the corte

11

5@ studies of alfentanil (0.04 to 0.63 mg/kg, i.v.) in the Jog revealed fast cortical

delta band (0.5 to 3.5 Hz), decreased power in the higher frequency bands (greater than

il



In dogs, alfentanil has a very rapid onset of activity on the EEG, as well as in
cortical and subcortical structures; after an initial high peak in the EEG activiiy,
there is a gradual decrease, except for the activity in the occipital-occipital
derivation which appears to persist after infusion; spontaneous breathing occurs
sogon after infusion and there is rapid behavioral recovery.

Studies of alfentani) (0.04 to 0.63 - 3, 1.v.) on somatosensory-evoked potentials
in the dog suggest that alfentanil.dces_not-olock-the-afferent sensory. pataway, that
tnere is possibly po_direct cortical inhibition, but rather acsuppression from remote

structures modifying sensory input. T-.s,sensory input reaches cort<:al sensory
receivi‘ s stryctures, but is -~t pe- .2d because of an inhibitic - zssocia*ion
regions.

In the dag, alfentanil (0.04, 0.16 & 0.63 mg/kg, i.v.) increased the amclitude of the
4E¢, decreased the fgequengy of the EEG and produced spindle-like bursts of biphasic
waves to a greater degree than morphine, fentanyl and sufentanil. Alfentanil did

not produce significant post-drug effects.

i e —— 1 s —— —
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Drug interaction studies in dogs showed that parasympatholytic compounds reinforced

stimulation, parasympatholytics and central vasomotor depressors partially inhibited
this excitation but did not totally block and sympathomimetics reinforce and prg]ong
stimulation. Succinylcholine {1 mg/kg, i.v.) had no appreciap]e effegt on cardiac_
and hemodynamic variables. Pancuronium bromide (0.10 mg/kg, i.v.) stimulated cardio-
vascular variables. Studies with propranolol (0.16 mg/kg, 1.v.) showed negative
chronotropic and inotropic properties and peripheral vasoconstriction.

e affects.of alfentans]l, like those of fentanyl, in a variety of immvitoo tesis
were restricted - to a potent imhibitian of contractions of the guinea pig.3ileum
induced by electrical stimulation of intramural nerve tissues or by ganglionic
stimulation with nicotine, both indirect cholinergic stimuli. The reduced.release
Qf acetylcholine after simulation of cholinergic nerves #n the gut wallewas the
enly activity of alfentanil over at least a thousandfold concentration range;
alfentanil was more specific than fentanyl. Gomplete-.reversibility-by nalaxone
of the inhibitory effeciseon transmurally-stimulated guinea pg-ileiumecindicates

an action via-specific.opiate receptors.

In the rat, a single dose of 0.02 mg/kg i.v. naloxone compietely and irreversibly
antagonized the effects (muscular rigidity, loss of righting refiex, blocking of
pinna, inhibition of tail withdrawal reaction) eof aifentanit (0.16 mg/kg, i.v.).
In the rmabbit, ~aloxone (5 mcg/kg, i.v.) was a more effective antagjonist of the
reasgiratory depressant effects of alfentanil than those of fentanyil.

in lhe €@, the esawuhsiomibreshodss Lr alfentanil is & %gikgn. ias. Comparing the
intravenous dose producing severe convulsions with the dose necessary for deep

surgical analgesia, a safety margin (62.5) for neurological toxicity was calculated.
Morphine and fentanyl have safety margins of 72 and 160, respectively. Slow injection,
administraticn in perfusion and concomitant use of thic ~:rcotic with benzodiazepines,
rauroleptics or hynotics increase the zorvulsion thres - :.

. e e o —

Ir tne wag, alfentanil is a potent anti-emet®c (ED50=" 232 mg/kg, i.v.).

Y .



Acute intravenous tcoe-city studies of alfentanil were carried out in 4 species:

LDy mg/k
mouse 7??937%733
rat 43.0-5C.9
guinea pig 71.8-81.9
dog 59.5-87.5

The towest Lisggy (43.0 mg/kgm~in-the:rat) corresponds to 86 tires the maximum

human dose. Morphine-like effects such as catatonia, loss of righting refle.

and blockade of pinna and corneal reflexes occurred in rodents at doses as low

as 2.5 mg/ka. Convulsions occurred in the dog at the Towest test dose of 10 mg/kg.

Intravenous toxicity studigs.of alfentanil in the rat showed that mortality was
unaffected by the rate of injection but the LDsg of an infusion (400 mg/kg) was more

than 8 times the LD5g of a bolus injection (56.3 mg/kg). Respirat i
the cause of death. 9/kg) P ory depression was

A one month-subacute~intrevenous~toxicity. study of alfentanil (0.08, 0.31 &

1.25 mg/kg, corresponding tc 0.16x, 0.62x and 2.5x¢the maximum human dose
respectively) in the distar &Lat revealed temporary diarrhea, transient muscle
rigidity, exophthalmos and loss of righting reflex in all treated groups, mortality
at @+-M and 1.25 mg/kg, especially in males, and significantly decreased total

food consumption in both sexes at 1.25 mg/kg. There were no apparent adverse
effects on body weight, hematology, clinical chemistry, urinalysis, ophthamologic
examination, organ weight or gross and histopathology.

A ene month ‘subaeute-intravenous: toxicity study of alfentanil (0.08. 0.31 &

1,25 mg/kg, corresponding tc 0.16x, 0.62x and 2.5x the maximum human dose
respectively) in the beaglsdox revealed transient dose-related @taxia;~catatonia,
apnea, convulsions and dyskinesia at d~25.mg/kg, reduced appetite and food con-
sumption in all treated animals throughout the study, significant body weight

loss in all dosage groups, increased SGPT values at all dose levels, decreased

total protein at 0.31 and (.25 mg/kg, iacreasedsrelative organ-weights -of-lungs,
Spleen and bearicat 1.25 mg/kg and decreased thymus weight at 0.31 and 1.25 mg/kg,
involution of the thymus in both sexes at nearly all dose levels and altered vaginal
epithelium in high dose females. (Investigators attributed these microscnpic
vindings to body weight loss.) There were no apparent adverse effects on mortality,

hematology, heart rate, ECG, indirect blood pressure, ophthalmologic examination
or gross pathology.

A Segment~iimiatravenams reproduction study of alfentanil (0.08, 0.31 & 1.25 mg/kg,
corresponding to 0.16x, 0.62x & 2.5x the human dose, respectively) in the Wistar
rat showed moaembryotoxic.or-teratogenic effects. During the study, 4 pregnant

dams (1 medium dose and 3 nigh dose) died; cause of death could not be determined.
There appeared to be no other adverse effects on adults or litters.

A Segment Il intravenous reproduction study of alfentanil (0.08, 0.31 & 1.25 mg/kg,
corresponding to 0.16x, 0.62x & 2.5x the human dose, respectively) in the New
lealand White kabbit showed a dose-related decrease in the number of ldvesfetuises
per litter and mean ldtiter. size (-33% at 425 wy/kg) and a significantly decreascd
€4 hour pup survival rate at .25 mg/kg. One low dose (0.08 mg/kqg) fetus with
cranioschisis was not considered drug-related. Body weight gain of dams showed

& dose-related decrease (significant at 1.25 ng/kg). Deaths of 1 control, 1 mid
dose and 4 high dose pregnant females could nct be determined.
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$ Seqment.[11.intravenous reproduction study of alfentanil (0.08, 0.31 & 1.25 mg/kg,
corresponding to 0.16x%, N.62x & 2.5x the fuman dose, respective]y) in the Wistar
rat revealed a significantly lower birth weight at 0.31 mg/kg and a significantly
decreased pup.survivad rate at 831 mg/kg during the first two weeks after birth and
at 1.25 mg/kg within the first 4 days after birth. Offspring revealed no gross
abnormalities or adverse offects on litter size or body weight gain. One mid dose
and one high dose dam died during the study; cause of death could not be determined.
Pregnancy rate and duration of gestation were essentially unremarkable.

Pharmacokinetic intravenous studies of tritium-labelled alfentanil were conducted in
the male Wistar rat and male beaglie dog.

In the eat, &88.3% of the administered radicactivity was axcreted-after 24 hourse:
95 1% after 48 hours, and %b.8%. after. four days: 72.8% in the urine and 24% in
the feces. Unchanged alfentanil accounted for approximately 0¢2%-0of -the dosen
Alfentanil was rapidiy metabol ized inio a large number of metabolites. @xidative
N-dealkylation at the piperidine nitrogen was a major metabolic pathway.

In the dog plasma levels decreased very rapidly. The parent drug accounted for
approximately 80%eof the total 01asma!radioactivity‘iﬁaminutes after dosing; for

15 to 20% one hour after dosing and for lel t0 1.4% six:hours after dosing. Approx-
jmately half of the administered radioactivity was excreted 24 hours after dosing;

an additional 20% was excreted during the second day after dosing. Within four.days,
approximately 85% of<the administered radioactivity kad-been excreted: -77% in .the
urine-and 8% in the feces. Unchanged alfentanil accounted for approximately 4% of
the dose. Alfentanil was rapidly metabolized into a large number of metabolites,
Oxidative N-dealkylation at the piperidine nitrogen and oxidative O-demethylation-a
were major metabolic pathways.

- ———a— - r—— e

Pharmcokinetic studies showed that alfentanil can be measured in biological materials
by radioimmunoassay and gas chromatography with either thermionic cpecific detection
or nitrogen/phosphorus detector.

After intravenous administration of tritiated-labelled drug, alfentanil plasma levels
decayed biphasically in rats (t1/28= ¥2 minutés) and triphasically in dogs
(ty/2g= 104 minutes) and @an (ty/2g° 88 minutes). 1in rats, alfentanil levels— i

st %issues werefower than in plasma. The drug was distributed mainly to well-
perfused tissues, the highest-levebs being found in kidneys, Yiver and lungs. Brain
levels were about 9 times lower than in the plasma. Drug levels in plasma and brain,
corresponding to pharmacologic activity in the tail withdrawal test in rats, were
80 ng/ml and 9 ng/ml, respectively. Rjacental transfer of drug and metabolites was
very limited since maximally 0.5% of the dese was present in the fetus.

In rats and dogs, less than 1% of the dose was excreted as unchanged drug. Al fentanil
was metabolized rapidly-inte a.large number of inactive métabolites, more than 90%
of which. were excrete@ in the urine within 4 days. The main metabolic pathways-in

the rat and dog were oxidative:N- and K- dealkylation.

The pharmakokinetics of alfentani” were comparable in dogs and man. The &hort duration
of the analgesic effect of alfentani! may be due tc its rapid-redistribution:from the
brain, its rapid metabol#srn and ldmited storage=in the tissue compartment?®
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In mice, single intravenous doses of alfentanil (1.25, 5 & 20 mg/kg, corresponding
to 2.5, 10 & 40 times the maximum human dose) did not show any dominant lethal
mutations induced by alfentanil in male or female mice germ cells.

Alfentanil was not mutagenic in vitro in the Ames Salmonella/microsomal activation
test (up to 2000 ug/plate) and in vivo in the micronucleus test (up to 20 mg/kg)
in the rat.

Tissue extravasation studies showed that intra-arterial injection of alfentanil

(0.15 mg/kg) induced no drug-related changes in the femoral or intramusculdr arteries
or in the extensor digitorum longus and anterior tibialis muscles of the rabbit

hind leg.

In vitro hemolysis-protein flocculation tests (alfentanil 50 ug/ml)} indicated that
at effective plmrmacological doses alfentanil does not induce significant hemolysis
or plasma precipitation,

Alfentanil did not inhikit formation of phagocytes when studied on mouse marrow
colony growth suggesting no effect on cell proliferation.

In dogs, plasma levels of histamine did not seem to be significantly affected after
intravenous administration of alfentanil (0.63 mg/kg) or sufentanil (0.15 mg/kg).

Labeling is considered satisfactory by pharmacology.

Conclusion

This NDA is appardvable from the standpoint of pharmacology.

[ QMWMM/
Cly

G. Obertander
Pharmacologist
cc: NDA 19-353
HFN 160, HFN 340
Doc Room 160
HFN 102 Glocklin
R/D CGObertander,2/1/85
R/D init. JKInscoe,2/5/85
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W4 19-353

Applicant: Janssen Pharmaceutica Ine.
Piscataway, NJ 08854

Review #3

Date of Review: September 12, 19485

C - July 24, 1985
A-BP - August 30, 1985

Drug: Alfenta (alfentanil hydrochloride) Injection (

Category: Intravenous Short-Acting Opioid Analgesic
Anesthetic Adjunct

€C - July 24, 1585

suffocation. Rapid intravenous injection of al

rigidity and loss of righting reflex: the rats
relatively unnatural positions, with heads twis
downward in the corners of tne cages. [NOTE:

these studies had wire-mesh bottoms with full s

In the acute toxicity studies, the cause of dea
depression, a direct effect of the drug. Howev
dose toxicity and reproduction studies, mortali
suffocation. Death occurred as an indirect con
expected phermacologic effects of rigidity and

toxicity. Consequently, there was no clear re)
dose and mortality in the repeat dose studies.

REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA

R 39,209)

(analog of fentanyl)

repeat dose and reproduction Studies which were raised in our review of
August 5, 1985, during phone conversations with the sponsor on August 21,
1985 and our meeting with the Sponsor on August 23, 985, Sponsor's

1) The cause of death for the rats that died in these studies was

fentanil at

relatively high doses ~ .duced the expected narcotic effects of

subsequently acsumed
ted or facing

The cages used in
tainless-steel walls.)

th was respiratory
er, in the repeat
ty was due to
sequence of the
loss of righting

reflex produced by intravanous adgministration of a potent narcotic
at high doses. Mortality was not caused by a direct drug-induced

ationship between



3)

4)
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The mortality rates observed in repeat dose toxicity and

reproduction studies for alfentanil were comparable to the mortality

rates observed in the sufentanii studies, as shown in the attached
table. 1In the studies for both sufentanil and alfentanil, death was
caused by suffocation and nct by any direct drug effect, with no
consistent dose relationship in the ra-e of mo-tality.

Tn2 toxic effects of morphine, primarily cardiovascular effects
ascociated with histamine release. would require repeat dose studies
for morphine to be conducted at doses much lower than those used in
alfentanil or sufentanil studies. The relative safety of alfentanil
and sufentanil allowed for toxicity and reproduction studies for
both drugs to be conducted using very high doses that would produce
profound narcotic effects.

The clinical relevance of the experimental conditions and Gosage
scheduies under which these studies were conducted is extremely
limited. First, alfentanil was administered on a daily basis in
very high doses over a period of ten days to eight weeks. Secondly,
during clinical use of alfentanil in anesthesia, patients would be
closely monitored, with venti:atory and other supportive measures
provided as clinically indicated in the presence of qualified
personnel and adequate facilities for the management of anesthesia.
No equivalent supportive measures were used during the repeat dose
animal studies.

At the high dose in the Segment I reproduction study, there was
dpparent parental toxicity as :hown by a relatively high mortality
rate in the high-dose male group mated with non-dosed females, which
preciudes any meaningfuyl interpretation of the results.

Furthermore, the interval between coupling and mating was increased
as a8 consequence of sedation in males, following daily
administration of alfentanil over an eight week period. The
Pregnancy rate for the high dosed males mated witn non-dosed females
was 5 out of 8 as compared to 17 out of 20 in the control group.
This diffeience wa, rot statistically significant.

In the four week rat subacute toxicity study., the animals
experienced rigidity and loss of righting reflex during the entire
Study period. Some qualitative indications of tolerance apparently
developed in the last week of the study, with less severe rigigity
and loss of righting reflex. The mortality rate during week four
was 2 out of 120 dosed rats as compared to 6 out of 120 dosed rats
during each of the firct three weeks of the study.
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Mortality Rates - Alfentanil/Sufentaril Toxicology and Reproduction Studies

(Number of Deaths/Number of Animals per Dosage Group)

Toxicology

& waek Subacute

(rats?
Week |

Subtota!

Week 2

Subtotal

Week 3

Subtotal

Week 4

Subtotal

TOTAL

Reproducticn
Segment 1
(rats?

TOTAL

Segment 11
(rats)

TOTAL

Segment I
(rabbits)

TOTAL

Segment II]
(rats?

o — O

—

p—

QOO OO O

O OO

0

Dosaqge
Groups

Cuntrel
' mg/kg

.25 mg/kg

mg/kg

Control

131 mg/kg
25 mg;’kg

mg/kg

Control

.31 mg/kg
.25 mg/kg

ma/kg

Controtl

.31 mg/kg
.25 mg/kg

mg/kg

Control

.005 mg/kq
.02 mg/kg
D8 mg/kg

Contro!

.005 mg/kg
.02 mg/kg
.08 mg/kg

Control

.005 mg:’kg
.02 mg/kg
.08 mg/kg

Control

.005 mg/kg
0.
0.

A S S e e S ——

02 mg/kg
08 mg/kg

i.‘

i

|

Sufentani)

0/20
2/20
2/20
5/20
9780

0/20
1/20
1/20
1/20
3/80

0/20
0/29
0/20
0/20
0/80

0720
1/20
0/20
1/20
2/80

14/80

6720
3/20
13720
8/20

T

il inalhes s linal
wun
S,
™~
[

24/80

==

—_—00 —

—- QO

— QOO

Dosage
Groups

Contro!

.08 mg/kg
.31 mg/kg
.25 mg/kg

Control

.08 mg/kg
.31 mg/kg
.25 myg/kao

Controt

.08 mg/kg
.31 mg/kg
.25 mg/kg

Control

.08 mg/kg
.31 mg/kg
.25 mg/kg

Control

.08 mg/kg
.31 mg/kg
.25 mg/kg

Contro!l

.08 mg/kg
.31 mg/kg
.25 mg/kg

Control

.08 mg/kg
.31 mg’/kg
.25 mg/kg

Contro!l

.08 mg/kg
.31 mg/kg
.25 mg/kg

10/20

Alfentani)

20/160

1720
1/20
7/20

0/20 M
1720 M
§/20 M
12/20 M

s B s e s Bin s

19/80 F 22/8C M

0/20
0/20
1/20
3/20
4/80

1/15
0/15
1/15
4/15
6/60

0/20
0/20
1/20
1/20
2/80




Evaluation/Conclusion

The draft SBA should be modified as recommended below.

The response to our questions regarding repeat dose toxicity and
reproduction studies satisfies our request for additional animal data.

Recommendations

With regard to the draft SBA, please clarify whelher the reference to
clinical potency and duration of action of alfentanil, in the first
paragraph under Pharmacology, is based upon extrapolation from animal
data or clinical data.

Inasmuch as the sixth paragragh under B (page 8) discusses human
pharmacokinetic data only, we recommend that this section he placed in
the medical portion of the SBA.

Additional clarification in the section on reproduction studies should be
made as follows:

The last sentence in paragraph 7 under B (page 8) should be modified
to read "Mortality rate increascd significantly in both male and
female rats (Segment I) at C.31 and .25 mg/kg."

The third sentence in paragraph 8 under B (page 9) should be modified
to read "Increased dead fetuses/decreased live fetuses, decreased pup
weight at birth, and decreased pup survival rates at day 4 and week 2
were observed in rats (Segment III) at 0.31 mg/kg or 0.62X proposed
human high dose.”

DRAFT OF PHARMACOLOGY PORTION OF LETTER TO APPLICANT

Copy recommendations.

Sl doS ( lided

NDA 19-353 Clyde G. Oberlander
HFN-160 Pharmacologist
HFN-340

DocRm. 160

R.D. CGOberlander 9/12/85
R.D. Init by:JKlrscoe 9/16/85
Xeroxed by shg 9/16/85
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Review #2
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Applicant: Janssen Pharmeceutica Ine.
Piscataway, NJ 08854

REVIEW AND EVALUATION OF PHARMACOLOGY ANI' TOXICOLOGY DATA
Addendum to Review of February 1, 1985

Drug: Alfenta (alfentanil hydrochloride) Injection (R 39,209)

Category: Intravenous Short-Acting Opioid Analgesic (analog of fentanyl)
Anesthetic Adjunct

NEW PRECLINICAL STUDIES
Reproduction - Segment I
Rat - Intravenous

Nonclinical Lab: Janssen Pharmaceutica
2340 Beerse, Belgium

GLP Statement: Adequate
Study Dates: Initiation: 1-14-80; Completion: 6-6-80

Test Article: Alfentanil, batch A0301
Control: saline

Test System: Wistar rats (20/sex/group)
Dosage Levels: 0, 0.08, 0.31 & 1.25 mg/kg, i.v.
Methodology: Males were dosed 56 days prior to mating with non-dosed

females, and females were dosed for 14 days prior to mating with
non-dosed males and throughout gestation,

AJG - T 1985
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Results:

Body weight

80dy weight of the fsmales, vhich wers sacrificed on day 22 3f chaix
Iespective pzagnancies, was (ndividually recorded on dav 1, 7, 14 and
21 of their presumed pregnancy.

ndividual results indicate that at this time, =haere
vas @ increase in weignt among all Dreqnant females, controls as wel.
48 prequant Zemsiss dosed at 0.08 , 0.31 and 1.25 ag/ky.

In dosad sreguant females *reated for 14 days before being exposed

to control aales and further till zating occurred and during the zom-
plete gestation period, the avarags body weight gain during the =hixd
weak of pregnancy was:
+ 82.1 ¢ (0.08 ng/kg dosed famales)
+ 91.6 ¢ (0.3! og/kg dosed famales)
+ .0 ¢g {1.2% ng/kg dosed feamales)
&8 compared o . .
J + 86.6 ¢ for the control group

—-— -

No differsncas in body waight Jain were notsd &m;cn:l;. cups of tha
dosed pregrnant “emalas.

In non-dosed sregnant females nated with dosed males, tTeaced Zor
56 days and furvher till copulation, the average bHody weight ga.z dusing
the third week 5f preqnancy was: )
+ 78.1 g (0.08 mg/kg dosad maies)
+87.0¢g (0.31 og/kg dosec nalss;
+ 89.8 g (1.25 »g/kg dosed males)
48 compared to
+ .1l ¢ for the contxol group

No difiarences in body weight Jain we=s noted hetween the qm'_.:s' 6f the
nea-dosed rregnant females.

Food consumption
During prignancy the food consumption was recorded individually

(Tables 2 to 3) and averaged per group of pregnant females (Table 1) .
Food consumption in males was not contwolled.

Pooc, consumption in dosad pregnant females was 736.8 ¢ (controls),
705.9 ¢ (0.08 mg/kq), 721.2 ¢ (0.31 mg/kg) and 6420 ¢(1.25 mg/kg!.

e e st et . e . e .

Food consumption in zon-drgsed oragnant females was 711.6 g (contrals),
661.56 ¢ (0.08 =ag/Xq), 641.7 ¢ (0.31 ng/.3) and 721.6. 5 (1.2S5 mg/kg).

¥o differcnces batwesn groupy wars notad.




Mortality
Among the 30 fsmales,dosed for (4 4days befors Yelng exposed o comtrol
males, and “urvher fArsugiout gestation, thae following morealities

occurTed: contrul:1/20 - 0.083 og/kg:1/20 - 0,31 og/kg:7/20 and 1.2% g/ kq:
10/20. ' '

Among the 30 males, 4osed for 36 days jrior =y Zating with non-dosed
females, the following moertalities occurred: contrxol: 0/20 - 0.08 mg/kg:i/26 -

0.1 mg/kg:9/20 and 1.2% xG/kg:12/20. No sorielities ocsurzaed in the ton~
dosec femaies. ccupled with “hHadue d.osod-u.l.n

Mortallity rate fncreased significantly :n both zales and females Zosad
at 9.31 and 1,25 a9, kq.

Prmciu
The feamales of esach FTOUP wars sacrificed on the 22ud day sost aacing
4 And they vere examined faor Freqrancies. The percentage of Fregnancies i

the varicus groups of icsad famales soupled with non~dosad nales was:
29/20 (ccntrol facales)

18/19 (0.08 ng/kg dosed famales)
ie/17 (0.31 mg/kg dosed femalas)
12/14 (1.25 mg/kqg dosed females)

e Percentage of srsgnancies in the Various groups of acn-dosad fenales
couple! with dosed nales was:

17/20 (control males)

17/19 (0.08 mg/kg dosed males)

11/11 Q.31 og/xg Zdosed males)

5/8 (1.25 mq/kq iosed males) )

Two control males and TeSpectively twe, zaro and one male at the
0.0’&' 0.31 and 1,25 Be/kg dose-level failed to copulats.

PTegNANCY rate was comparable Setwwen groups. €xcept in high dose
male groun.

Cohabitation - mating time interval (median valuas)

- Mating of the famales of ““e VAriZus groups ccsurred at varicus =ines
altar exposure to nales. Dosed facales coupled with non-dosed zales :secime
rregnant af+gr:

3 days (control femalas)

3 da¥s (0.08 mg/kg dosed femalas)
3 days (0.31 mg/kg dosed females)
3 days (1.25 mg/kg dosad faales)

Non—dosed females coupled with dosed zales became >regnant aftar:
3 days (control ualas)

3 days (0.98 mg/kg dosed nalas)

2 days (0.3! mg/kg dosed malas)

15 days (1.25 ng/kg dosed neles)

No dose~-alated differencas vers iotad betweswn =he various groups
except for the 1.25 ag/kg dosed zale Jroup wih increassd cohabiration
T mating tine intarval. '

T N WL I et e o,
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B.luttar data

2ffspring
In the jroups with dcsed Zemalss, L.%ter Size wvas:

12.0 (contral)

11.0 (C.08 mg/xg)
13.4 (0.31 »g/kg)
11.3 (1.25 mg/kq)

The average number of live, dsad and rascrbed Zstuses per littar vese

tespectively:
11.9 0.1¢ 0.2 {cz=ntwol)
11.0 0.0 Q.4 (0.28 =ag/kg!
13.4 0.0 0.2 (C.31 ng/kg)
1.1 0.2 2.3 (1.25 ag/kg)

At resection the average dody weight of live pups was:
5.4 g {control)

§.5 ¢ (0.08 mg/kg)

5.3 ¢ (0.31 ng/kg)

S.1¢g (1.25 og/kg)

No differences were notad batwean the various groups of the dosed
femalas.

In the gToups with the -cn-dosed Tema’es li~ter size was:
{1.2  (centzol)

11.4 (0.08 mg/kg)

La— (0.31 2g/kg)

3.2 (1.25 ag/kg)

The average aumber of live, deac and resorhed fatusas Fer lLitter
wars Sespectively:

.2 0.0 0.4 (contzol)

11

11.4 0.0 9.3 (0.08 =g/%g)
11.6 0.0 9.9 (2.31 ng/kg)
9.2 0.0 6.0 (1.25 og/kq)

At resection, the average body weight of the live pups was:
5.5 g (contrsl)

5.5 ¢ (0.08 og/kg)

5.4 7 (0.31 mg/kg)

S.6 3 (1.25 3ag/kg)

No diZferences were aotad Setween the varisus groups of -he zon-dosed
famales.



Abnormali=les

The following abnormal.c-es ware cbserved altar gross
skeletal examination and fgtal sactioning.

soservation, feca.

- gs_c_n_ag_a_ot doged females

t

- control group
none

~ low dosage group: 0.08 =g/kg
nana

= 2edium dosage growp: J.31 ag/kg

¢ »

+ -etus removed focm f‘amale No. 189 Zad waved ribg

{ = high dosage group: 1.25 ag/kg

fone

Groups of non-dosed females
= coatrol group

4 fetuses removed from female ¥o.309 had waved rikbs and another
fetus had short ribs.

= low dosage group: 0.08 g/ kg
none
- dedim dosage jroup: 0,31 Bg/ kg

2 fatuses remcved Ircm femala N¢.267 had waved ribs and sncther
had short ribs.

= high dosage group: !.25 o3/ kg
l Sfetus removed from famasle No.257 had vaved ring

daved rids wars

ly encountered in control facuses of previous
xperizants and are thersfora considared of no impoItancs.
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“a0le 1D Prasmaner aa. liiter (253 12 TNy and deir fferriagy oty datly 1,00 desiag of R 1R - sdles
ol

(slaioen 58 dary srinr o Mating) or ta Fesales (14 dary rriar 10 230129 v Further durisg LTI FRE N

Jesage sroup R 39209 as /1s

Earerizent Ny, 320 10N dosed sales ¢ dosec Fenales 13504 sales + non dosad Females

0 0.08 .31 .3 0 0.38 9.31 1.3
Mult rat qauy
Ne. of treated sales 0 0 b] 0 20 D 20 Py
No. of treated Fesalys 0 2 2 20 9 9 3 b
Ne. ¥ mresmamt— enaias (2 0/ Y 81T e e 2718 1 5/ 3
M. oF dead Females {1} Y0 /2% T ¢ 10/20 w720 %19 iU 3
Mo, oF 10 sales t 0/20 » ¢/20 6/20 0/20 un 3/20 w0 127200400
Av. daisht chanse of ‘ans §21-ql4 (2) 86.3 2.2 81.3 3.2 .l .1 87.¢ . 38.3
M. Foed intate of dams (u) {2) TE.I NI T2 8480 TS 861.8 $4l.7 T3
Cavad.~ Mazing 1aterval (aeezan) (2} 3.3 0 18 1.0 3.0 .0 2.3 5.3 ¢

Littar datz

Av. %a, of sssarreion sites 2) 22 04 8.2 3ed 7.4 3.3 e 30
Av. Mo, oF daag acps i 2.1 2.9 32 I 8.9 3.9 ¢ %3
M. Mo, of 3live see (2) 11.3 119 a4 it 13.2 i .3 2.2
Yoan litzer sizp (23 e? I 13,4 L3 11.2 1 1.5 3.2
Ao, wersmt oF sums 3t :aps.secs. (D) LA 3.3 d 3. 2.3 .5 3.4 3.3
Bnoraglizies IZ3 1% Tt il 1% WRW W2

(1) ¥ Seuare Tast P2 (3.8

(2) "zma-sditasr U Test 0.0

e p (0,001

Tosw.

-
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Evaluation

A Segment I intravenous Study of alfentanil (n.08, 0.31 & 1.25 mg/kg, corresponding to
0.16, 0.62 & 2.5 times the proposed clinical dose, respectively) in Wistar rats showed
no apparent adverse effects on the fertility of the maie or female animals, except for
a lower pregnancy rate (62.5%) in non-dosed females mated with high dose males. Mor-
tality rates increased significantly in both males and femdles at 0.31 and 1.25 mg/kg
and the cohabitation mating time interval increased (15 days) in the 1.25 mg/kg dosed
males compared to 3 days in controls. No adverse effects were observed in the offspring
of the variocus groups. The effect on male fertility was equivecal due to the high
mortality rates in the mid and high dose groups.

Conclusion

Additional animal data are requested prior to the approval of this NDA.

Recommendations

Day of death and cause of death in the Segment I intravencus reproduction study of
alfentanil in the rat should be submitted.

[t is noted that a pattern of unexplained deaths . .curred in repeated dosing studies
{e.g. one month i.v. study in the rat and other reproduction studies) at doses con-
siderably lower than ore would expect based upon the acute toxicity studies. It was
noted in the 4 week i.v. rat study, that deaths appeared during all 4 weeks. Since the
development of tolerance would be expected during repeat dosing with this class of

drug, these deaths are surprisirg. Please provide an explanation for these observations.

In the Segment I i.v. reproduction study of alfentanil in the rat, an explanation

should be given for the lower Pregnancy rate observed in non-dosed females mated with
high dose males.

DRAFT OF PHARMACOLOGY PORTION OF LETTER TO APPL ICANT

Copy recommendations.

O bt

Clyde G. Oberlander
Pharmacologist

cc: NDA 19-373
HFN 160, HFN 340
Doc Room 160
R/D CGOberlander,8/5/85
R/D init. JKInscoa,8/6/85






DSDOP
Chemist's Review #)

A. 1. NDA #19-353 Date Completed: Jan., 8, 1985
APPLICANT: Janssen Pnarmaceutica
ADDRESS ; 40 Knightsbridge Road

Piscataway, New Jersey (8354

2.  PRODUCT NAMES:

Proprietary: ALFENTA Injection
Nonproprietary: Al fentani? hydrochloride

3. DOSAGE FORM & ROUTE OF ADMINISTRATION:
Rx. Aqueous solution for intravenous administration,

4. PHARMACOLOGICAL CATEGORY & PRINCIPAL INDICATION:

Narcotic analgesic for the maintenance and/or induction of
anesthesia.

5.  STRUCTIRAL FORMULA & CHEMICAL NAME:

' ' Tl ©Cidy
o Ve

' - Ca . ‘4 o
‘/\N"'Q""r‘ Cidy — N o H v

tl

®

N-[i-[2-(4-ethyl-4,5-dihydro—5-oxo-lH-tetragol-1-
yl)ethy1]n4-(methoxymethyl)-4~piperidinyl]-N-
phenyl propanamide monohydrochloride, monohydrate,

JAN 2 3 1985




NDA 19-353
Page 2

cc.

1. INITIAL SUBMISSION

1B Presubmission Cover Letter: September 26, 1984
Received HFN-160: October 18, 1984
Received by Chemist: October 22, 1984

2. AMENDMENTS : None
3. SUPPORTING DOCUENTS

DiFs ¢ All held by Janssen Pharmaceutica,
n.v. A letter of authorization
dated Dec. 16, 1982 is included

OMF
DIMF

DMF

COMMENT :

This NDA pre-submission contains numerous chemistry deficiencies.
These deficiencies are found in virtually every section of Part 8 of
the application. The deficiencies are discussed in the Review Notes
and cited in the draft letter to the applicant.

CONCL US ION/RECOIHENDAT ION
This application is not approvable from the standpoint of chemistry,

The applicant should be informed of the chemistry deficiencier
promptly so that corrective action can be initiated,

John J. Gibbs, Ph.D,
NDA 19-353
HFN 160, Dac Roor 160
HFN 102 Kumkumian
R/D JJGibbs,?/8/85
R/D init, CPHoiberg,1/9/85
FT-jb,W3376pP,D0074P,1/1G/85

l



A,

DSDpP
Chemist's Review #2

1. NDA #19-353 Date Compieted: 11/27/85
Applicant: vanssen Pharmaceutica
Address: 40 Knightsbridge Koad

Piscataway, New jersey 08854
Principal Manufacturing Sites:
a)
b)
¢)
2.  Product Names:
Proprietary:  ALFENTA Injection
Nonproprietary: Alfentanil hydrochloride

3. Dosage Form & Route of Administration:

Rx. Aqueous solution for intravenous adeinistration.

4. Pharmacologica!? Category & Principal Inaication

Narcotic anaigesic for the maintenance and/or induction of anestiesia.

5. Structural Formula & Cnemical name

1
e VC A
_“’f\\u-cnr—tHx“ N o
C-H:,CH\ l ’ (9
N N ~— N~ © CH i,y

|

N-[l-[2-54-ethyl—4,5-dihydro-S-oxo-]H-tetrazol-1-
yl)ethy]J-4-(methoxymethy])-4-piperdinle-N-pnenyl propanami de
monohydrochloride, monohydrochloride.

DEC 1 9 pes



NDA 19-353
Page 2

8.

cc.

1. Initial Subwmission:

1 B Chemistry Presubmission:
Received HFN-160: ; October 18, 1984

October 22, 1984
January 15, 1985

Received by chemist:

Chemistry deficiencies issued:

September 20, 1984

initial Submission: Decemver 24, 1384 (subject of this review).

2. Amendments:

April 2, 1985: Answers to 1/15/85 cnemistry deficiencies (subject uf

May 23, 13385
May 24, 1985
June 19, 1985
Sept. o, 1985
Oct. 2, 198
Oct. 2, 1985
Oct. 18, 198>

Oct. 25, 1985
Nov, 5, 1985

3. Supporting Documents

IND

DMFs listed in Chemist's Review #1 exce

have been ‘deléted.

Comments:

this review)
1]

{stability data)

(added RM specification)
(NDS dassay revision)
(draft labels)

(draft laveling)
(stability data)
(manufacturing
directions)

(labeling)

(1abeling)

and DWF whicn

This application, as amended, stiil contains numerous cnemistry
deficiencies. These deficiencies are discussed in the rev.ew notes and

specified in the draft letter to the applicant.

Conclusion/Recommendation

This application, as amended, remains not approvaole in tne area of

chemistry,

The deficiencies should be forwarded to tne sponsor for correction.

NDA 19-353
HFN 160, Doc Room 160
R/D JJGibbs,11/27/85

R/D init, CPHoiberg,lgffgégS

FT/jb,w4437P D3619




M

Division of Surgical-Dental Drug Products
cnemist's Review #4

Date Completeu:

1.  NDA 19-383

Applicant: Janssen Pharmaceutica
40 Knightsbridge Road
Piscataway, New Jersey 08854

Principal Manufacturing Sites:
a)
D)
c)
2. Product Names:

Proprietary: Al fenta ingection
Non-proprietary: Alfentanil nydrochloride

3. Dosage Form & ROA:
Ampoule or syringé. Intravenous
4. Pharmacoloyical Category:
Narcotic analgesic

5. Structural Formula and Chemical Name:

O CH?,...O...CHS
=CH.—N N=CH_=CH -N: X Q
CHy=CHy= fi=CRmCH; N~C=CH,—CH
NwuN 2 3

*HCI

N-[1-{2-(A-ethyl-4,5-dinydro-5-oxc-1H-
tetrazol-l-yl1etny14-4-(metnoxymetn;?)-4-
piperidinyl j-N-phenylpropanamide mononydrocnloride

1/2/86

PR

Py A




NDA 19-353
Page 2

cec.

Initial Submission: 9/20/384
Amendments: 11/26/8%, 12/5/85%

Supporting Documents: IND
DMF 's
Remarks:

This application, as auwended, still contains numerous cnemistry

deficiencies. These deficiencies are specified in the draft latter to the
applicant.

Conclusions:

This application, as amended, remains not approvanle in cthe area of
chemistry,

Bitrieca %M
Patricia WM. Stewart |

NDA 19-353 B
HFN 160, Doc Room 1460
R/D PMStewart,1/2/86
R/D init. CPHoiberg,1/2/30 &
PHR,1/2/386
FT/jb,44541P ,D3621P,1/3/8¢

3
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Jivision of Surgical-dental urug Products
Lnemist's Keview 7+

Date Completea: 1/30/85

NDA 19-353

Applicant: Janssen Pharmaceutica
40 Knightsbridge Road
Piscataway, New Jersey 08854

crincipal Manufacturing Sites:

Product Names:

Proprietary: Ailfenta Injection
Non-proprietary: Alfentanil hydrochloride

Dosage Form & ROA:

Ampoule or syringe, Intravenous.
Pharmacological Category:
Narcotic analgesic.

Structural Formula and Chemical HName:

| )?\ _ CH,~O=~CH,
CH.=CH =N N=CH =CH -N: X o)
39 2 2 R _

-HCI

N-{1-[2-({4-ethyl-4 5-dinydro=-5~ox0~1H-
tetrazol-1-yl)etnyl j-4-(metnoxymetiy | )-4- ‘
piperidinyl]-N-phenylpropanamide mononydrocnloride

FEB | 2 1986

-
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NDA 19-353
Page 2

Initial Submission: 9-26-84
Amendments: 1-8-86, 1-15-86, 1-24-86
Supporting Documents: IND

DWF's

Remarks:

The three amendments were submitted in response to deficiencies noted in
the chemistry aspect of the manufacturing and controls section,

Conclusions:
The supplemental amendments are acceptable from the standpoint of

chemistry. The approval letter should include the “Draft of Chemist's
Part, Letter to Applicant" attached to this review.

Roithiein . oot

Patricia M, Stewart .

NDA 19-353

iFN 160, Doc Room 160

R/D PMStewart,b1/30/86

R/0 init. CPHoiberg,1/31/86
FT/3jb,W4626P,D3623P,2/3/86
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Division of Surgical-Dental Urug Products
Microbiologist's Review Ho. 2

January 15, 193¢

L4

1. NDA 19-353 Original e« Drug Application
Applicant: Janssern Pndrmaceutica
40 Kingsbridge Road
Piscataway, NJ 0884
2. Product Name: Alfenta(R) (alfentanil nydrochloride)
Injection
3. Dosage Forms: Sterile solution in ampoules and pre-filled
syringes. '
4, Pnarmacoloyical Cateqory and/or Principal Indication:
Adjunct to anesthesia
1. Initial Submission: December 24, 1984
2, Anendments:
April 2, 1985
May 23, 19385
May 24, 1985
June 19, 1985
September &, 1985
Qctober 2, 1985
October 2, 1935
October 18, 1985
Octooer 25, 194¢5
November 5, 1985
December 5, 19335
January 8, 1986 (subject of this review)
received for review January 10, 1980
3.  Supporting Documents:
4, Related Documents: NDA 16-619/5-015
demarks:

The current Amendment {(January 8, 1986) responds to microbiology

deficiencies cited in Microbiologist's Review No, 1 dated December
These deficiencies were communicated by telephone to the
Reference is made to the two telephone

27, 1985,
Applicant on January 2, 1986.

memos dated January 2, 1986 filed with tnis application.

JAN 2 3 1986
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NDA 19-353
Page 2

The applicant has stated tihe conditions used for-media fill
validations of the prefilled syringes manufactured by Survival
Technology. A comuitment has been made to supply the results of tie
validation studies after their completion. The conditions are as
follows:

o |

}-

|

Media fill validation will be conducted upon initiati 0

. tiation
commerczal-scalg manufac;uring, prior to g:oduct relegseOE
of ALFENTA prefilled syringes. The validation results
will be submitted for your information.

It is understood by this reviewer the. manufacture of the druy
product will not occur unless validati.n results are successful.
This should be covered under CGMP Regulations.

The applicant has provided a copy of . the procedure used in
the LAL endotoxin validation studies. The procedure allows
interpretation of the validation tests and is adequate. Pyrogen -

retesting in rabbits has bcen withdrawn due to tne potent
pharmacologic effects of the drug product on the test animals. The
rasponse is correct and adequate, o

’,
Concerning the question of whether the aseptically filled drug
product in syringes can support microbial growth, reference is made
to the telecon dated January 14, 1986, Tne applicant has made a
comnitinent to perform USP Preservative Effectiveness tests upon
commnercial scale manufacturing. As stated in the telecon, the YSP
test as sucn is not appropriate. The direct question to be addressed
is as follows: Does the drug product in question support microbial
growth? The hign ievel inoculum used in tne USP test is better
suited to demonstrate reductions in number of organisms.

e



NDA 19-353
Page 3

Policy concerning terminally sterilized versus aseptically filled
dosage forms is at this time under discussion. "It therefore scems
inappropriate &t this tim to withhold approval of this drug product
solely on the outcome of this izsting. A conmitment to do this
testing is therefore considered cppropriate in this case. The
methods used in the testing will be discussed with the applicant.

0. Conclusions:

The application is considerad approvable on the basis of

microbiology. The comnitments discussed under “Rewarks* above should
be enforcad and are sumaarized ‘as follows: ~

(1) Media fi11 validation results for the pre-filled syringes are to
be provided.

(2) A testing program to determine if the drug product supports
microbial growth will be carried out and results supplied to the
Agency prior to marketing the prefilled syringe dosage foru.

Y
J’f3i5.11'<1;5“”¢1f"
Jeter H. Cooney, PW.D.

DA 19-353

=180, HFN-160/Doc Rm
HFN-160/PHCooney:1/15/36
R/D init. by CPHoiberg:1/15/86/PHRussell:1/15/8¢
f/t deg: 1/15/86 w2270%X/D0029 -
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MEMORANDUM DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Service
Food and Drug Administration
Center for Drugs and Biologics
Office of Drug Standards

DATF NOV 2 2 1985

T0 :+ Patricia H. Russell, M.D.
Acting Director,
Division of Surgical-Dental Products

FROM : Jerome P. Skelly, Ph.D,
Acting Director,
Division of Biopharmaceutics

SUBJECT: Biopharmaceutics Recommendation of Approval of NDA 19-353
Alfentanil Hydrochloride for Injection, 500 ug/ml
ALFENTAR, Janssen Pharmaceutica Inc.
Submission Date: December 24, 1984 & August 23, 1985

Background:

Alfentanil 1s an opfoid analgesic that is chemically and pharmacologically
related to fentanyl. The proposed uses of alfentanil in surgery are (1) as an
analgesic adjunct given in incremental doses, (2) as a baseline analgesic
administered by continuous infusion, and (3) as a orimary anesthetic agent for
the induction of anesthesia.

Results:

1. The disposition of alfentanil :fter intravenous administration can be
described by a three-compartment open model. The alpha, beta and gamma
half-1ives are approximately 2, 15 and 94 minutes, respectively. It should be
noted that these values are only approximaticns, as they are quite variable.

2. Alfentanil 1; extensively metabolized. Less than 1% of the administered
dose is excreted in the urine unchanged in 48 hours. It 1s reported that the
metabolites of alfentanil are inactive.

3. 1t appears that the disposition of alfentanil is linear at concentrations
up to 1000 ng/ml.

4. Alfentanil 1s 92% bound to plasma proteins. Alpha-l-acid glycoprotein is
believed to be the main binding plasma component for alfentanil.



5. In patients with cirrhosis of the liver the free clearance of aifentanil
was shown to be decreaser, therefore the alfentanil dose should be carefully
adjusted in these patients. In addition, the dose should be carefully
adjustr.: in patients with renal disease(because of a possible increase in free
fr:$31un and decrease in free clearzace), obese patients, the elderly and
children.

Overal) Conclusion:

The Division of Biopharmaceutics has determined that the data is acceptable.
It is concludes tha: this submission fulfills the requirements for
demonstrating the bioavailability and pharmacokinetic disposition of
alfentanil hydrochloride, the subject of NDA 19-353.

Acting Director,
Division nf Biopharmaceutics

Prepared by Gene D. Mason, Pharm,D,
RD Initialed by Mei-Ying Huang, Ph.D.

FT Initialed by G.T. Viswanathan, Ph.D.
uwaec

cc:  HFN-220(Skelly, Shulman), HFN-226(Mason), Drug, Chron and FOI Files.
GOM: smJ :kek : @R 10-10-85



Alfentanil hydrochloride Janssen Pharmaceutica Inc.
NDA 19-353 Piscataway, New Jersey ropsg
ALFENTAR Submission Dated.
Injection-500 ug/ml Decomber 24, 1984

2, 5, 10 and 20 m ampules August 23, 1985

2, 5, 10 and 20 @} prefilled syringes
Reviewar: Gepe D. Mason, Pharm.D. )
Wang # Moweo 9 G965
12§, ?

Re. iew of NDA

I RASIC INFORMAT10N

A. BACKGROUND

Alfentanil, is a rapid acting, opioid analgesic with a short duration of
action., It is chemically and phanmacologically related to fentany1,
however, alfentanit jg reported o be only approximately 1/4 ag potent,

In brief, the intended uses of alfentanil in surgery are (1) as an
analgesic adjunct given in incremental doses, (2) as a baseline analgesic
administered by continuous infusion, and (3) as a primary anesthetic agent
for the induction of anesthesia,

The Division of Biopharmaceutics has no record of Previous submissions to

this division concerning alfentani] NDA 19353, the subject of
this review.

B. CHEMISTRY 0
A, CHy=0—cy,
HamCHr Nce X
Structure - @ 'HCI’HID

Generic Name - alfentanil hydrochloride

Chemical Name - N-[l-[2-(4~ethy1-4,5-dinydro-S-oxo-lH-tetrazol-]1y1)ethyl]
-4-(methoxymethyl)-4-piper1dinyl]-N-phenyl-propanamfde
monohydroch1orfde-monohydrate

C. FORMULATION
Dosage Form - 3 sterile aqueous solution for intravenous injection
How Supplied - 500 ug/m : 2, s, 10, and 20 m} ampules
Composition - 500 ug/ml : 2, s, 10, and 20 m prefilled syringes
alfentanil hydrochloride

sodium chloride, U.S.P,
water for injection, U.S.P.

-1-



D. ADMINISTRATION DOSAGE - PROPOSED
1. as :n analgesic adjuvant in incremental doses -

8 to 60 ug/kg for surgical procedures with and expected duration
of up to one hour

2. as a baseline analgesic administered by continuous infuszion -

0.5 to 3.0 ugskg/min for the maintenance of balanced general
anesthesia

3. as a primary anesthetic agent for the induction of anesthesia for
whom pronounced increases in heart rate and blood pressure during
laryngoscopy, intubation or incision could be detrimental -

140 to 245 ug/kg

I1 STUDIES/REFERENCES

PHARMACOKINETICS

1. Comparative Pharmacokinetics of Fentanyl and Alfentanil, S Bower, C
Hull, Br J Anaesth, 1982;54:871, Vol 1.9-pg 12-25007

2. The Pharmacokinetics of Alfentanil (R39209): A New Opiod Analgesic,
J Bovill, et al, Anestnesiology, 1982;57:439, Vol 1.9-pg 12-25022

3. Pharmacokinetics of Alfentanil in Man, F Camu, et al, Anesth Analg,
1982;61:657, Vol " .9-pg 12-25027

4. Pharmacokinetics of the Infusion of Alfentanil in Man, R Fragen et
al, Br J Ana th, 1983;55:1077, VYol 1.9-pg 12-25073

DOSE PROPORTIONALITY

5. Pharmacokinetics of Alfentanil Following Long-Term Intravenous
Infusion(English Abstract), Firm's Clinical Research Report, February
1983, VYol 1.9-pg 12-25078

METABOL ISM
6. Plasma Levels, Urinary Excretion and Metabolism of Alfentanil in
7;n555;gm's Clinical Research Report, September 1984, Vol 1.9-pg

PROTEIN BINLING

7. Plasma Protein Binding and Distribution of Fentanyl, Sufentanil,
Alfentani) and Lofentanil in Blood, Firm's Clinical Report, Vol
1.8/1.10, pg 10-00305

-2-



SPECIAL POPULATIONS

Liver Disease

8. Alfentanil Pharmacokinetics in Patients with Cirrhasis, Fim's
Clinical Resear:h Report, Vol 1.9-pg 12-25147

Renal Disease

9. Pharmacokinetics of Alfentanil in Patients with Chronic Renal
Insufficiency, Fim's Clinical Research Report, February 1984, Vol
1.9-pg 12-25193

Obesity

10. Clinical Fvaliration of Alfentanil, Firm's Clinical Report, Vol
1.14-pg 12-00893

Elderly

13. Alfentanil Kinetics in the Elderly, H Helmers, A Yan Peer, et al, Clin
Pharmacol Ther, 1984;36(2):239-243, (reviewer obtained from literature)

Children

14. Pharmacokinetics of alfentanil in children with an age of 5 to 8
years., Firm's Clinical Report, Vol 1.9 - pg 12-25164,

ANALYTICAL METHODS

11. Rapid and sensitive gas chromatographic method for the determination
of alfentanil and sufentanil in biological samples(literature reference:
Journal of Chromatography, 1981;224:122-127) Volume 1.8/1.10, pg 10-00250

12. Radioimmunoassay of the New Opijate Analyesics Alfentanil and

Sufentanil--Preliminary Pharmacokinetic Profile in Man. J Pharm Pharmacol,
1983, 35(2):86-93.

15. Determination of alfentanil in human plasma samples by gas
chromatography or radioimmunoassay: an interlaboratory study. From
submission dated August 23, 1985. Attachment III.

III SUMMARY OF BIOAVAILABILITY/PHARMACOKINETICS

Bioavailability

Alfentanil is a solution intended solely for intravenous administration.
Therefore, the in vivo bioavailability of alfentanil is not necessary for the
product to achieve any of its intended purposes.

-3-



Pharmacokinetics (references #1,2,3,4)

The disposition of alfentanil after intravenous administration can be
described by a three-compartment model. Pharmacokinetic parameters
measured in adults are listed below.

3-compartment open model Adult Parameters
al Ve  Vd(ss) Vd(beta) half-1ife(mins)*
Ref (ml/min/kg) 1/kg 1/kg 1/kg pi alpha beta
#3-Camu (patients, N=5);drug administered by 1V bolus
8.3 0.22 - 1.03 3.5 16.8 94
(SD) (3.3) (0.05) (0.5) (1.3) (6.4) (38)

#2-Bovill (11 patients; 6 low dose, 5 high dose);drug given by IV bolus

1o dose 7.6 0.11 - 1.0 1.3 9.4 94
(SEM) (2.4) (0.04) (0.32) (0.48) (2.6) (8.3)
(S.D.)**(5.,9) (0.1) (0.8) (1.2) (6.4) (20.3)

hi dose 5,1 0.08 - 0.7 1.1 + 94
(SEM) (1.1) (0.01) (0.1:!7) (0.14) i (9.3)
(S.D.)**(2.4) (0.02) (0.44) (0.31) (r..)  (20.7)

* Usually the Tnitial disposition phase fs termed alpha and subsequent
phases are named sequentially, however, the above convention was used by
the investigators and therefore used here.

** calculated by reviewer from SEM and N

2-compartment open model

Cc1 14 y2 vd(ss) alpha beta
Ref _ (ml/min/kg) 1/kg  1/kg  1/kg (mins) (mins)
#1-Bower (voiunteers, N=7);drug administered by short infusion(2.% mins)
10 dose 3.4 0.15 0.23 0.39 -- 97.7
(sb) (1.1) (0.03) (0.06) (0.07) (25.4)
hi dose 5.2 0.18 0.35 0.53 - 95.3
(sD) (3.8) (0.07) (0.22) (0.29) -- (16.7)
#4-Fragen (patfents, N=5);drug administered by infusion(1 hr) and IV botus
3.3 0.13 0.22 - 7.4 86.7
(SD) (0.75) (0.05) (0.07) - (3.1) (15.8)

SD = standard deviation; SEM = Standard error of the mean

The variability in the above pharmacokinetic parameters is evident. Some
possible explanations are the small number of subjects in each study,
concomitant administration of routine anesthetic medications, the
physiologic changes produced by anesthetic conditions and differences in

subjects(e.g. ages, medical conditions), and variability in assay
methodology.
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In an abstract by J Reitz, et al(Arethesia and Analgesia, 63(2):175,
1984), the total plasma clearance of alfentanil was shown to decrease in 2
patients undergoing major intraabdominal surgery. No conclusions can be
drawn from this data because of the small number of subjects, *%2
possibility that a change in protein binding may account for the
observations and the failure to measure free clearance. -

Metabolism{reference #6)

Alfentanil is extensively metabolized. Unchanged alfentanil excreted in
the urine over 48 hours accounted for 0.2-0.5% of the dose
administered(#6). Noralfentanil was reported to be the main urinary
metabolite and accounted for 30.9% of the dose excreted in the urine over
24 hours. It was not reported as to whether or not noralfentanil has any
activity. The second major metabolite reported was HAM2(a glucuronide of
HAM5) which accounted for 14.4% of the dose excreted in the urine in 24 .
hours(refer to Figure 6-4 of this review). A Targe number of metabolites
of lesser importance were also reported. In reference #3(Camu, pg
12-25031, vol 1.9) it states that the metabolites of alfentanil have no
pharmacologic activity. However, this was not substantiated in the
reference cited(Niemegeers C, Janssen P, Drug Dev Res 1981;1:83-88).

Dose Proportionality(reference #2)

A formal dose proportionality study over the recommended dosing range
was not investigated and may not be needed. Nevertheless, 1imited
information on the subject can be gleamed from studies that
administered incremental doses or a continuous infusion of alfentanil.

Bovill(ref#2) administered 50 ug/kg and 125 ug/kg as an IV bolus to
patients. The half 1ives and the dose/intercept ratios were not
significantly different between the high and Tow dose groups. Plasma
concentrations for the high dose group were less than “000 ng/ml.

Levron(ref#5) administered 1-2.5 ug/kg/min as a continuous infusion of
duration 3.5 to 8 hours to 4 patients. The pharmacokinetic parameters,
half-life(beta), Vd(beta), and clearance were measured and are
smaller(clearance, volume) but comparable to those obtained after an IV
bolus. Generally, plasma concentrations observed with the continuous
infusions measured up to 500 to 800 ng/ml.

In summary, it appears that the disposition of alfentanil is 1inear at
concentrations up to 1000 ng/m1.

Protein Binding(reference #7)

Alfentanil 1s 92 % bound to human p'asma proteins. Plasma protein
binding of alfentanil is independent of drug concentration over the
range 10-1000 ng/m1. Alpha-1-acid glycoprotein is believed to be the
main binding plasma component for alfentanil.
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Liver Disease(reference #8)

The clearance of alfentanil is decreased in patients with cirrhosis of the
liver. Ferrier, et al(8), reported a mean(+/- S.D.) clearance of 3.1 (+/~
1.6) and 1.6 (+/~ 1.3) mi/min/kg (P less than 0.01) in normals and
cirrhotic patients, respectively. The unbound clearance in patients with
cirrhosis was 8.3 (+/- 4.6) vs 26,3 (+/- 8,9) ml/min/kg in normal controls
(P less than 0.01). The mean terminal elimination half-life in cirrhotic
patients was reported to be 219 minutec as compared to 90 minutes ir
normal subjects. Patients with cirrhosis had a higher (P less th.n 0.01)
alfentanil free fraction (18.6 +/- 9.4 %) compared with the control
patients (11.5 +/- 3.9 %).

This data suggests that the dose should be carefully adjusted in patients
with live~ disease.

Renal Disease({reference #9)

The elmination of alfentanil in patients with chronic renal insufficiency
appears not to be substantially different from that in normal patients.
However, Levron et al(9), noted a greater free fraction(approx 0.2) in
renal failure patients than that observed in normals(approx C.1). The
patients studied by Levron also had a 1ower unbound ciearance but no
change in total clearance when compared to normals. A free clearance of
18,5 (+/~ 11.1) m1/min/kg was measured by Levron, Ferrier(8) measured a
free clearance of 26.3 (+/- 8.9) in normals. Although a cross study
comparison of the above results is limited, an increase in free fraction
may increase the pharmacologic effect if a real difference in free
clearance exists between patients with renal failure and normals.

Obesity(reference #10)

Preliminary data suggests that the disposition of alfentanil in patients
with obesity differs from that of normals. The clearance of alfentanil in
obese subjects was significantly less (P less than 0.01) than that in
nonobese subjects(179 m1/min vs 321 m1/min, respectively; or 1.45 vs 5.0
mi/min/kg (using TBW), respectively). The beta half-1ife in obese
subjects(172 mins) was also significantly longer (P less than 0,065) than
that in nonobese subjects(92 mins). The volume of distribution at steady
stage (Vdss) was similar fn both the obese (35L) and nonobese (30L)
patients.

Although unexplained, preliminary evidence indicates that obese patients
have a Tower clearance of alfentanil than nonobese patients. If clinical
data in obese patients supports the above findings, then dosing should be
carefully adjusted in obesity. Until a more predictable framework is
available, it seems prudent that empiric dosing in obese patients be based
on ideal body weight.



Children - ages 5 to B years old

Elderly(reference #13)

_ alpha beta
[ Vdss Yd(beta) CI1 t1/2  t1/2
ml/kg mi/kg mi/kg ml/min/kg min. min
Young Mean 201 460 746 6.47 11.4 83
(N=9) (S.D.) 61 141 224 2.06 2.4 23
Elderly Mean 2n 543 772 4.37* 1317 137r**
(N=15)  (S.D.) 56 132 237 2.61 6.6 33

*P less than 0.05; **P Jess than 0,001

These results indicate that elderly patients{greater than 65 Y0) have a
lower clearance of alfentanil than younger adults. Similar volumes of
distribution in elderly subjects and younger adults suggest that the Tower
clearance in elderly subjects may be due to a reduction in hepatic
clearance. If clinical findings support these observations, then
maintenance doses{vs. loading doses) of alfentanil may need to be lower in
elderly patients.

(reference #14)

alpha beta

Ve Vdss Vd(beta) Ci t1/2  t1/2

mli/kg wml/kg mli/kg mi/min/kg min min
Children Mean 69.8 163.5 289.8 4,73 5.13 40,32
(N =8) (S.D.) 56,3 110.4 180.2 1.75 2.1 8.95
(% C.V.) 80.6 67.5 62,2 37.0 a. 22,2

IV
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The differences in parameters between children and adults can not be
explained by protein binding, as the value in children(85.5 - 89.5) was
similar to that observed in adults. This investigation indicates that
children have a lower clearance and a smaller distribution volume than
adults. Thus, dosing in children vs adults should reflect these

di fferences.

Analytical Methods by Study

Reference Method

#1-Bower Radiofmmunoassay; H(3)-alfentanil and rabbit anti-
body obtained from Janssen Pharmaceutica, Beerse,
Belgium

#2-Bovill Radioimmunoassay (Michiels, et al, Radioimmunoassay
of the opioid analgesics alfentan11 and sufentanil-
Preliminary pharmacokinetic profile in man, J Pharm
Pharmac01 1983;35(2) :86)

#3-Camu

qu d chromato hy (Woestenborghs
Chromatog 1081 23 g



#4-Fragen

#5-Levron

#6-Meuldermans

#8-Ferrier

#9-Levron

#10-Brown
#13-Helmers

#14-Levron

Radioimmunoassay, performed at Janssen
Phamaceutica (Michiels, et al, Radioimmunoassay of
the opioid analgesics alfentanil and sufentanil-
Preliminary pharmacokinetic profile in man, J Pharm
Pharmacol, 1983;35(2):86) _ -
TAbstract) - Radioimmunoassay (Michiels, et al,
Radioimmunoassay of the opiod analgesics alfentanil
and sufentanil-Preliminary pharmacokinetic profile
in man, J Pharm Pharmacol, 1983;35(2):86)
Scintillation counting, gas-liquid chromatography
(Woestenborghs J Chromatogr 1981;224:122), & HPLC
Radioimmunoassay (Michiels, et al, Radioimmunoassay
of the cpioid analgesics alfentanil and sufentanil-
Preliminary pharmacokinetic profile in man, J Pharm
Pharmacol, 1983;35(2):86)

RadioTmmunoassay (Michiels, et al, Radioimmunoassay
of the opioid analgesics alfentanil and sufentanil-
Preliminary pharmacokinetic profile in man, J Pharm
Pharmacol, 1983;35(2):86)

Gas chromatography

Radioimmunoassay (Michiels, =t al, Radioimmunoassay
of the opioid analgesics alfentanil and sufentanil-
Preliminary pharmacokinetic profile in man, J Pharm
Pharmacol, 1983;35(2):86)

RadioTmmunoassay (Michiels, et al, Radioimmunoassay
of the opioid analgesics alfentanil and sufentanil-
Preliminary pharmacokinetic profile in man, J Pharm
Pharmacol, 1983:35(2):86)

Reference #15 is an interlaboratory study on the accuracy and reproducibility

of the RIA and GC methods.

This information was requested by the reviewer for

reasons outlined in the Comments section of the review. Generally, the data
shows that both assays are acceptable for measuring alfentanil
concentrations. However, too 1ittle raw d.:ia was provided to make specific
conclusions about the relative merits of the GC and RIA assays. The RIA
method appears to be sensitive to alfentanil concentratons greater than 1
ng/ml, whereas the GC methoc is sensitive at concentrations greater than 3

ng/ml.
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V_CCMMENTS

1. A study entitled "Optimization of the Radioimmunoassays for Measuring
Fentanyl and Alfentanil in Human Serum” by J S: huttler and P White pubiished
in Anesthesioloqgy 61:315-320, 1984, demonstrated that measurment of serum
alfentanil concentrations by radioimmunoassay(RIA) may result in significant
errors and high variability when the technique described in the available
alfentanil RIA kit is used. The authors found a 49-94% overestimation of
measured alfentanil serum levels when radio-labeled alfentanil was added
lagtly to the mixture of antiserum and samples(as recommended by Janssen}. It
is stated that the alfentanil-RIA kits were supplied by Janzsen Pharmaceutica,
Beerse, Belgiim, The sequence of adding the various reagents was as described
in the Manual for Radioimmunoassay: Alfentanil. To optimize the RIA for
alfentanil, the authors recommendcd adding the antiserum lastly to the mixture
of sample and labeled drug.

On May 31, 1985, in a 3-way telephonc connection with representatives of the
firm{Jos Heykants in Beerse, Belgium & Carol Karp in Pitscataway, N.J.) it was
learned that the information in the above article is incorrect. Th. fimm
stated that Janseen has always added the antiserum lastly to the mixture of
sample and JabeTed drug and never used or recommended the method described by
the Schuttler/White paper.  After a request by the reviewer for supportive
analytical data, the firm offered to provide documentation of inter-laboratory
assay reproducibility that includes laboratory work for the Camu(ref #2) and
Bovill(ref #2) studies contained in the NDA. The firm aiso stated that it
would send a copy of their manual for radioimmunassay of alfentanil. The
reviewer requestaed that the firm document in writing al1 of the above comments
and responses and forward them to the Agency. P. White defended the data in
his pooer(Anesthesiologv 61:315-320, 1984) in a telephone

conversation -497- ) with the reviewer on September 27, 1985.

The firm complied with the above request and provided the following
da...submission dated 8/23/85) to support analytical methodology.

1. Interlaboratory study of RIA and GC methods.
2, Laboratory manual for the radioimmunoassay of alfentani1(1984)

Review of the analytical data submitted indicates that ti'e GC and RIA iethods
used for quantitating alfentnail may be acceptable. Too little raw data was
provided by the firm to make specific conclusions about the relaiive merits of
the GC and RIA methcds., The recommendation given in the laboratory
manual{Alfentail-Radioimmunoassay Kit, catalog A), June 1983) is identical to
that recommended by Drs. Schuttler and White ?or mixing reagents used in the
radioimmunoassay or alfentanil.

It is concluded that intra-assay variability and inter-laboratory differences
may account for some of the variability in the observed pharmacokinetic
parameters.

2, The 1ssue of activity, it any, of major metabolites has not baen
adequately addressed by the firm.



3. The following comments pertain to labeling and the proposed package insert
dated April 1, 1985,

a. pg. 2; "distribution time of 0.97-1.4 minutes... of 83-9?2 minutes."
“Distribution time" and "distribution half-1ife" are not equivalent
terms. The firmm should substitute the word "half-life" for "time" to
convey the appropriate meaning. The firm should also avoid using the
terms "distribution, redistribution, and elimination" to describe the
polvexponetial dezline ir plasma concentrations of alfentanil. The
staement should read “The pharmacokinetics of ALFENTA can be described as
a three-compartment model, with an mean alpha half-life cof approximately
V-3 minutes, a mean beta half-1ife of approximately 9-17 minutes and a
mean gamma half-life of approximately 94 minutes." It should be noted
that the vailues for the pharmacokinetic parameters reported are quite
variable. The values given by the firm seem to convey a high degree of
accuracy and were adjusted to reflect the data reproted in studies by
Camu(Ref #3) and Bovill(Ref #2).

b. pg. 2; "The live: and small intestine are the major sites of
biotransformation."

The firm did not provide data that substantiates metabolism by the small
intestines.

c. pg. 3; “Approximately 88% of the administered...unchanged drug."

The value B8% was obtained in rat studies. The firm demonstrated that
approximately 81% of total radiocactivity administered was collected in the
urine of 3 human subJects in 24 hours and 882 in 48 hours(ref 6).

Unchanged alfer.anil excreted in the urine accounted for 0.2-0,5% of the
dose admin{stered.

d. pg. 3; “Alfentanill has an immediate onset of action with limited
accumulation".

It 1s unclear how "onset of action” and "accumulation” are related as used
in this sentence.

e. pg. 10; section “"Impaired hepatic or renal function"

It was demonstrated in study #6 that less than 1% of alfentanil is
excreted unchanged by the kidney. The kidney is not an important organ cf
elimination for the parent drug aifentanil. It is stated that the
metabolites of alfentanil are inactive.

It should be noted in the package insert that the free fraction may be
greater in patients with renal dysfunction(Clcr less than 10 mi/min) than
normals, 0.19 vs. 0.06-0.1, respectively.

f. It may be useful to include in the labeling that alpha-1-acid
glycoprotein is believed tc be the main binding plasma component.
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4. The following comments pertain to individual references as cited below.

Reference 2

1. Subjects{patients) received routine anesthetic medications(e.q.
diazepam, lor:*epam) ard alfentanil conzomitantliy. This situation
creates a pote.:tial source of variability in the data. -
Coadministration of other drugs should be considered when evaluating
the data from this study.

2. Thko age of patients variad from approximately 20 to 65 for both
treatment groups.

Reference 3

1. Subjects(patients) received routine anesth:tic medications(e.qg.
diazepam, haioth. se, atropine, etomidate, N27) and alfentanil
concomitantly. ([his situation creates a potential source of
variability in the data. Coadministration of other drugs should be
considered when evaluating the data from this study.

Reference 4

1. Subjects({patients) received routine anesthetic medications{e.g.
diazepam, thiopentone, nitrous oxide) and alfentanil concomitantly.

This situation creates a potential source of variability in the data.
Coadministration of other drugs should be considered when evaluating

the data from this study.

2. The clearance measured in this study is Jower than that measured in
studies by Camu(ref #3) and Bovill(ref #2). The reason for the difference
is not apparent.

Reference 5

T. Tt 1s Tikely that subjects(patients) received routine anesthetic
medications and alfentanil concomitantly. This situation creates a
potential source of variability in the data. Coadministration of other
drugs should be considered when evaluating the data from this study.

2. The data was taken from the English abstract because this study was
submitted in French, At best, the results are preliminary.

Refercnce 6

T. Tt shouTd be noted that only 3 subjects were utilized in this study

and may account for the variability in the data.

$% Th: activity, if ary, of metabolites should be stated or investigated
unknown.

Referencc R

1. SubJects{patients) received routine anesthetic medications(e.g.
diuzepam, thiopertone, nitrous oxide) and alfentanil concomitantly.
This situation creates a potential source of varfability in the data.
Ccadministration of other drugs should be considered when evaluating
the data from this study.

Reference 9

I. Subjects(patients) received routine anesthetic medications(e.q.
diazepam, thiopentone, nitrous oxide) and alfentanil concomitantly.
This situation creates a potential source of variability in the data.
Coadministration of other drugs should be considered when evaluating
the data from this study. "



Reference 10

1. There is a discrepancy in the number of subjects enrolled in the study
observed when the "clinica." report is comparcd with the "statistical”
report. Tne clinical report states that 1 patient in group III received
alfentanil by infusion. In contrast, the final evaluation in the
statistical report has patients receiving the infusion all in Group IV,
The data from the statistical report was utilized for review.

2. The values reported in this study are identical to those reported in
the abstract “Obecity and Alifentanil Pharmacokinetics", J Bently, et

al, Anesth Analg 1983:;67:245-92, contained on page 12-00986, vol 1.14

of this submission. It was ~oncluded that the raw data for the

abstract was obtained from the study under review(protocol #JRD
39,209/008; vol 1.14).

3. Raw data to support the analytical methodnlogy utilized was not
provided. A published article entitiled “Rapid and sensitive gas
chromatographic method for the determination of alfentanil and

sufentanil in biological samples”(in vol 1.8 & 1.10 excerpts) was
included in the submission and reviewed. 1f this was the methodology
used to analyze samples from this study it should also be stated in

the submission,

4. Values for pharmacokinetic parameters(clearance, vojume, half-life) in
individual patients and a measure of variabilityle.g. standard deviation)
were excluded. The firm should have included the pharmacokinetic methods
used to generatc the parameters.

5. The firm used “body mass index" to define obesity. For completeness
of review, formulas to determine body mass index and lean body weight
should have bren included in the submission.

6. A source of plasma level variability comes from failure to obtain
plasma samples at the same times. It is stated on pg 12-00963 of vol
1.14 that plasma levels were collected within five minutes of the

stated time point through 30 minutes post administration and

thereafter within 15 minutes. Differences in sample collection times

are also documented on pg 12-00976, vol 1.14, table 3A. It must be
pointed out that the shorter the drug half-1ife the greater the impact
these sampling errors may have on true levels.

7. It must be noted that the doses administered differed from that stated
in the protocol and varied from patient to patient.

8. Subjects(patients) recieved routine anesthetic medications(e.g.
diazepam, thiopentone, nitrous oxide) and alfentanil concomitantly. This
situation creates a potentizl source of variability in the data.
Coadministration of other drugs should be considered when evaluating the
data from this study.

Reference 13

T. A nonlinear least squares regression program was used to obtain
pharmacokinetic parameters. However, an indicator of goodness of fit was
not provided. -

2. Subjects{patients) recieved routine anesthetic medications(e.g.
diazepam, atropine, etomidate, nitrous oxide) and alfentanil
concomitantly. This situation creates a potential source of variability
in the data. Coadministration of other drugs should be considered when
evaluating the data from this study.

=12~



Reference 14

T. A nonTinear least squares regression program was used to obtain
pharmacokinetic parameters. However, an indicator of goodnass of fit was
not provided. .

2. Subjects(patients) recieved routine anesthetic medicatiuwis(e.g.
enflurane, alcuronium chloride) and alfentanil concomitantly. This
situation creates a potential source of variability in the data.
Coadministration of other drugs should be considered wh:n evaiuating the
data from this study.

YI Discussion

According to CFR 320.25,d(1), for previonusly unmarketed active drug
ingredients or therapeutic moieties, the purpose of an in vivo
bioavailability study involving & drug product containing an active drug
ingredient that has not been approved for marketina {s to determine:

(i) The bioavailability of the formulation praposed for marketing; and
(11) The essential pharmacokinetic characteristics of the active drug
ingredient, such as the rate of absorption, the extent of absorption,
the half-1ife of the therapeutic moiety in-vivo, and the rate of
excretion and/or metabolism. Dose propurtiznality of the active drug
ingredient needs to be established after single dose administration
and in certain instances aftaer multiple~dose administration. This
characterization 1s a necessary part of the investigation of the drug
tc support drug labeling.

We agree that the bioavailability of an intravenously administered product
is self evident and that a "bioavailability" study per se need not be
undertaken. The requirement that essential pharmacokinetic parameters be
described still holds for this drug. The data submitted and reviewed
adequately characterizes the essential pharmacokinetics of alfentani?.

The analytical {ssues have been adequately addressed by the firm. However, a
request for Taboratory inspection(Biomonitoring) has been generated as a
result of the analytical uncertainties. It is concluded that assay
variability may contribute to the observed variahility in the data.
Predictions(based on pharmacokinetic parameters) regarding ¢linical effects
can only be general, at best, given the variability in the data.
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VII CONCLUSION

1. The disposition of alfentanil after intravenous administration can be
described by a three-compartment open modei. The alpha, beta and gamma
half-lives are approximately 2, 15, and 94 minutes, respectively. It should
be noted that thes= values are only approximations, a. they are quite variable.
Factors contributing to this variability must be jdentified and studied
sufficiently to permit use of ;:harmacokinetic information in a prospective
manner.

Z. Alfentanil is extensively metabolized. Less than 1% of the administered
dose is excreted in the urine unchanged in 48 hours.

3. 1t appears that the disposition of alfentanil is linear at concentrations
up to 1000 ng/ml.

4. Alfentanil is apprnx mately 92% bound to piasma proteins. Alpha-l1-acid
glycoprotein is believced to be the main birding plasma component for
alfentanil.

5. The dose should be carefully adjusted in patients with liver disease,
renal disease(because of a possibie increase in free fraction and decrease in
free clearance), obesity, the elderly and children.

6, Tt s reported that metabolites of alfentanil are inactive.

VIII Recommendation

The Division of Biopharmaceutics recommends that the
biopharmaceutics/pharmacokinetics portion of the submission(NDA 19-353) be
accepted.

Comment number 3 pertaining to labeling should be forwarded to the firm,

\%M--S).T\’\o,wr@mm} Wi fgs

bene D. Mason, Pharm.D,
Pharmacokinetic Evaluation Branch

RD Initialed by Mei-Ying Huang, Ph.D. »
FT Initialed by C.T. Viswanathan, Ph.D. v
Y — nsjs”
cc: NDA 19-353 orig., HFN-160(2), HFN-226(Mason), Chron, Drug, & FOI Files
GOM: gdm/dea/kek /MR (6/18/85)



Appendix 1

Individual Studies



Study : Reference #1 (1iterature re-2rence)
Title: Comparative Pharmacokinetics of Fentanyl ind Alfentanil

Investigator/Site: S Bower & J Hull
Department of Anaesthesia
University of Newcastle upon Tyne

Dosing: Single dose

Part I - Low dose; simultanecus administration of both drugs by short
infusion

A. fentanyl - approximately 165 ug(see table 1-1) over 2.5 minutes
B. alfentanil - approximately 164 ug(see table 1-1) over 2.5 minutes

Part II - High dose

A. alfentanil - 1 mg administered alone by I.V. infusion
over 2.5 minutes

Subjects:
Seven healthy volunteers age 24-60 year old and weighing 55-84 kg(see
Table 1-1). Subjects also received routine anesthetic medications.

Samples:
enous blood samples were taken at 2 mins intervals from 0 to 12 mins,
and then at increasing intervals until half-hourly sampling was

adopted between 9C and 360 mins. The investigation was terminated at
360 mins.

Analytical Methods:
A radioimmunoassay sensitive to approximately 2 pg/ml was used to
measure alfentanil. It is reported that cross-reactivity of each drug
1n assay for the other was negligible. No additional data was provided.

Pharmacokinetic Analysis:
A two-compartment open model was fitted to each set of data. Values of
apparent volume of distribution, terminal half-1ife and total
clearance were calculated from the model parameters.

Results:

It is reported that biexponential curves fitted the declining plasma
concentrations of both drugs with a percentage fit of 97%. Figure 1-1
shows log-concentration time data for a subject and Figure 1-2 shows data
for all subjects.

Pharmacokinetic v---iables calculated for subjects aiven simultaneous
infusions of alfentanil and fentanyl are in Table :-2,

Pharmacokinetic variatles calculated for subjects given 1 mg of alfentanil
are in Table 1-3.
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Study: Reference #2 (11terature reference)
Trtle: The Pharmacokinetics of Alfentani1(R39209): A New Opioid Analgesic
Investigator/Site: J Bovill, et al -

Department of Anaesthes -a, Academic Hospital
University of Amsterdam, Netherlands -

Dosing: single intravenous bolus

Either alfentanil 50 ug/kg(s:xz patients), or
alfentanil 125 ug/kg(five patients)

Subjects:
even patients undergoing a variety of surgical procedures were
studied. Patients characteristics are in Table 2-1. Subjects also
received routine anesthetic medications.

Samples:
bTood -~ control, 1, 2, 3, 5, 10, 15, 30, 45 and 60 minutes and
thereafter every hour until 6 hr(50 ug/kg group) or 8-10
hrs{125 ug/kg group) after injection.

Analytical Methods:
Determined by radioimmunoassay technique. It was reported that no
significant cross-reactivity between alfentanil and any of jts likely
metabolites. The average intra- and inter-assay coefficients of
variation were 3.7% and 3.3%, respectively, over a range of 0.18 to
4.4 ng/m1. For comparison with RIA methodology, plasma samples from
two patients were assayed separately using liquid-11iquid extraction
which 1s specific for unchanged drug.

Pharmacokinetic Analysis:

entanil plasma concentration time data was fitted by computer to
bi- and tri-exponential equations using weighted nonlinear least
square regression analysis. Volumes of distribution, total body
clearance, and the apparent first-order intercompartmental transfer
rate constants were calculated using equations described by Gibaldi
and Perrier. Comparison between groups was by unpaired student's
t-test, and P values less than 0.05 were considered significant.

Results:
1gure 2-1 shows mean plasma concentration vs time displayed
graphically.

Kinetic parameters are shown in tables 2-2 and 2-3. The plasma
concentration time curves were best decribed by triexponentail
equations in all patients. Neither the half-iives nour the
dose/intercept were significantly different between the groups, thus
the data from the twc groups was discussed collectively.

Author's Conclusion:
1. The disposition of alfentanil can be described by a three
compartment open modei.
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Study: hhmmeﬂ(i“nerﬁwmn)
Title: Pharmacokinetic of Alfentanil in Man

investigator/Site: F Camu, et al, Department of Anesthesia,-
Flemish University of Brussels, Schoo} of Medicine
University Medical Center, Brussels

Dosing: single bolus dosing
alfentanil - 120 ug/kg, adminis _ered as a bolus over 30 seconds

Subjects: Five healthy female Patients scheduled for routine surgery and
ree of clinical or biochemical evidence of hepatic or renal disease were
included in the Study. Patient data are shown in Table 3-1. SuLjects also

received routine anesthetic medications,

Samples:
bTood - corntrol(just befope injection), 2, 5, 10, 15, 30, 4%, 60, 90, and
0 minutes after injection, then hourly for an eddi Sionai 4

hours,
Anal;tical Methods :
asma alfentanil levels were determined by gas-1iquid chromatography

with specific thermionic detection(R Hoestenborghs, et al, g
Chromatogr, 1981;224:122-7) .

Pharmacokinetic Analysis:
Plasma Tevels of alfentanil from each patient were fitted to a

viiree-compartment open-mamillary model using nonlinear least-squares
regression analysis, Apparent volume of distribution, volume of the
central Compartment, half-1jves of the distribution and elimination
phases, total plasma clearance, first-order rate constants for drug
transfer between Compartments, arJd the elimination rate constant were
calculated using methods published by Gibaldj and
Perrier(Pharmacokinetics, New York, Marce] Dekker, 1975:4. .96). 1p
this model, drug elimination was assumed to occur via the tentral
compartment with first-order kinetics,

Results:
~rtasma concentration of alfentanil at each sampling time for
individual patients s shown in Table 3-2,
-ggan plgs?a conZentration in five subjects 1s displayed graphically in
igure 3-1,
~In Table 3-3 are Summarized the nonlinear least-squares estimates for

three-exponential model than the two-exponentia) model.
-The time course of the apparent concentrations ex; essed as fractions
of the alfentani} dose appearing in the three compartments of the
model is described in Figure 3-2,

Author's Conclusions:
. € plasma concentration decay of alfentani} can be adequately
described by a thee-compartment Opgn-mamillany mode].
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Studz: Reference #4

Title: Pharmacokinet
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Dosing: simul taneoys
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HHHMWemﬁmmﬂ
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Study: Reference #5 (fim's clinicail report, English abstract)

Title: Pharmacokinetics of Alfentanil Following Long-term Intravenous
Infusion

Investigator/Site: J Levren, et al
Laboratoire de pharmcocinetiaue et Service Medical,
Janssen-Le Brun, Aubervilliers, Paris(France)

J Callar, J Kielen
Hospital St. EToi - Montpellfer (France)

Dosing: The following infusion schemes were used:

Loading Mse Infusion Rate Duration of Number of
(ug/kg) {ug/kg/min) Infusion(hrs) Patients
25 1 3.5 1
100 2.5 4 ]
280 1.5 8 2

Subjects: Four patients undergoing surgery.

Samples: Serial plasma samples were obtained during and after terminatic:
of tha infusion,

Analytical Methods: Methods not stated in abstract.

Pharmacok -netic Analysis: Methods rot stated in abstract.

Results:
The following pharmacokinetic parameters were obtained:

Mean +/- S.D. (n = 4)

half-1ife(beta) 101 +/- 16.7 min
Vd(beta) 0.52 +/- 0.22 1/vg
clearance 3.7 +/- 1.7 ml/min/kg

Tables: (It is acknowledged that the following tables listed are in
French)

Table 5-1: Individual doses and patient characteristics

Table 5-2: Individual pharmacokinetic parameters

Figure 5-1 thru 4: plasma concentration-time profiles for individual
subjects 20



Study: Reference #6 (fimm's clinical report)

Title: Plasma levels, urinary excretion and metabolism of alfentanil in
man .

Investigator/Site: W Meulderamans, et al
Departments of Drug Metabolism and Pharmacokinctics,
Analytical Research and Clinical Research
Janssen Pharmaceutica, B-2340 Beerse
Belgium

Dosing: single duse, shori infusion
alfentanil-3H Yase : 2.5 mg in 50 m1 solution, over 60 winutes

Subjects: Three healthy male volunteers, weighing 72-76 kg, age 28-43,
hefght 175-183 cm, participated in the study. No medication was allowed
irom one week prior to and during the study.

Samples:
Blood - before start of infusion, and at O(end of infusion), 3, 8, 15,

30 mins, and 1, 2, 3, 4, 6, 8, 12 and 24 hours after the end of the
infusion.

Uri.ie - control sample, infusion sample(-1 to O hr) voided just after
the end of infusion, and 0-1, 1-2, 2-4, 4-6, 6-8, 8-12, 12-24, 24-36
and 36-48 hours after the end of infusion.

Analytical Me:hods:
plasma - scintillation cocktails from duplicate samples were prepared
for determination of total radioactivity. Other aliquots were
prepared for determination of non-volatile radioactivity levels.
Plasma Tevels of unchanged alfentanil were determined by a gas
chromatographic method(Woestenborghs, et al. Rapid and sensitive gas
chromatographic method for the determination of alfentanil and
sufentanfl in biologfcal samples, J. Chrom.,1981;224:122-127;)

urine - urine levels of the total radioactivity, of non-volatile
r?dioactivity and of the parent drug were determined as described for
plasma

Methods of investigating the nature, mass balance, and
characterization of urinary metabolites and study of plasma
metabolites were described in detail. Analytical instrumentation
included HPLC, mass spectrometry, and liquid scintillation
spectrometry.

Pharmacokinetic Analysis:

Pharmacokinetic parametirs were estimated by either the nonlinear extended
least squares curve fitting program ELS-PLUS or were calculated by standard
methods described in 'Pharmacokinetics', Gibaldi & Perrier, Marcel Dekker,
Inc., 198¢.
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Results:

Pharmacokinetics

-Table 6-1 presents the individual and mean plasma levels of the total
radioactivity and of the parent drug. _

-Figure 6-1 displays mean plasma levels of total radiocactivity,
non-volatile radioactivity and of the p::-ent drug.

-Fiqure 6-2 displays individual plasma levels of total radioactivity,
non-volatile radioactivity and of the parent drug.

-Table 6-2 presents pharmacokinetic parameters for individual patients
for alfentanil as calculated from the plasma level-time data.

Excretion/Metabolism

-Table 6-3 presents data on urinary excretion of total radioactivity
and Figure 6-3 shows the cumulative excretion of total radinactivity
graphically. .

-Table 6-4 gives uripary output, urine levels of unchanged alfentanil
and of its main metabolite noralfentanil.

-Tabl» 6-5 gives mass balance of alfentanil and its major metabolites
in the urine over a 24 hour period.

-Figure 6-4 shows the proposed metabolic pathways for alfentanil.

Firm'e« Conclusion:

1. Pharmacokinetic palameters for the parent drug were similar to
those previously reported in the literature.

2. Alfentanil is rapidly metabolized into many metabolites. Unchanged
alfentanil excreted with the urine accounted for only 0.2-0.5 % of the
dose.

3. Noralfentanil was the main urinary metabolite and accounted for 30.9%
of the dose excreted in the urine in 24 hours. The second major urinary
metabolite of alfentanil was HAM2 (a glucuronide of HAMS) which accounted
for 14.4% of the dose excreted in the urine in 24 hours. A large number
f minor metabolites were present in the urine.
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Study: reference #7 (literature referencelVol. 1.8/1.10, pg 10-00305

Title: Plasma Protein Binding and distribution of Fentanyl, Sufentanil,
Alfentanil and Lofentanil in Blood

Investigator/Site:

W.Meuldermans, R. Hurkmans, J. Heykants
Department of Drug Metabolism and Pharmacokinetics
Janssen Pharmaceutica, B-2340 Beerse, telgium

Methods:

Drugs - Tritium-labelled fentanyl, sufentanil, alfentanyl and lofentanil
are presenteg in figure 2-1,

Proteins - Pentex" human plasma proteins, albumin fatty acid free,
alpha-globulins, alpha-1-globulins, Beta-globulins, gamma-globulins,
and glycoproteins

Blood and Plasma - Male Wistar rats, male Beagle dogs, male heaithy human
volunteers (who had not taken any medications for at least 2 weeks)

Binding to plasma proteins - Equilibrium dialysis was performed using a
Dianorm system. A dialysis time, of 4 hours was vsed because
equilibrium was obtained within 2-3 hours for mixiures of plasma with
the various drugs.

Radioactivity measurements - Drug concentrations were determined by
radioactivity measurement, using a Packard Tri-CarbR 460 CD
microprocessor controlled multi-user 1iquid scintillation system with
automatic external standardization.

Results:

Protein Binding and distribution in plasma of rats, dogs and man is shown
in Table 7-1.

The effect of plasma dilution on free drug fraction is represented in
figure 7-2. A reduction of the plasma protein concentration to 2/3 of the
value resulted in a relative increase in the percent of free drug of about
50, 35, 25, and 55% for fentanyl, sufentanil, alfentanil and lofentanil
respectively.

The influence of drug concentration on plasiia protein binding was studied
and showed that the degree of binding was 92,0 + 0.8% in the range 10-1000
ng/m1 for alfentanil,

Comparison of the free fraction of alfentanil in human albumin solutions
(figu:'e 7-3) with that in plasma (figure 7-2) suggests that albumin is not
the only binding protein. Therefore, binding to varying cr.acentrations of
other plasma proteins was also measured. Alfer‘iil was not or only very
slightly bound to alpha-1, beta, and gamma-globuif i fractfons. Alfentanil
was bound to a small extent to the alpha-globulin fraction (figure 7-4).
In contrast, binding to glycoprotein (6% alpha-1-acid glycoprotein) was
high (figure 7-5). Figure 7-6 shows the relation between the free drug
fraction and the alpha-1-acid glycoprotein concentration in healthy
volunteers. A significant linear relation between the alpha-1-acid

glycoprotein concentration and the free drug fraction in plasma samples
was observed.
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In contrast to fentanyl, the free fraction of alfentanil in human plasma
was independent of pH(Tigure 7-7). The actual changes in free fraction
were nil or very small (over pH 7.4 to 7.0: + 6% ; over pH 7.4 to 7.8:
unchanged).
The distribution uf alfentanil in blood is given in Table 1.
Conclusions:
1. Alfentanil binding to plasma of humans is 92%1.

2. Plasma protein binding of alfentanil is independent of drug concentration
over the range 10-1000 ng/m1l.

3. Plasma protein binding of alfentanil is not altered by small variations
around physiologic pH.

4. Alpha-l1-acid glycoprotein cou'd be the main binding plasma component for
alfentanil.

GDM:kek:”: 4-17-85
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Study: Reference # 8 (unpublished report}
Title: Alfentanil Phammacokinetics in Patients with Cirrhosis

Investigator/Site: C. Ferrier, et al .
Department of Anesthesia, Saint Jacques Hospital

Dosing: single dose. IV bolus

alfentanil - 50 ug/kg

Subjects:
Eleven patients with biopsy proven cirrhosis(secondary to alcoholism)
were cnrolled in the study. It was reported that none of the patients
were ingesting alcohol for at least one week and none had ascites.
Ten control patients with normal hepatic and renal function were
enroiled in the study. The controls underwent abdominal surgery.
Patient characteristics are given in Table 8-1. A1l subjects also
received routine anesthetic medications.

Samples:
Blood - 5, 10, 15, 30, 60, 90, 120, 180, 240, 300, 360, 480 and 600
minutes aftar drug administration.

Analytical Methods:

—"“'%1?entani1 plasma concentration was determined by radicimmunoassay
sensitivity to ng/ml., It is reported that the antibody used for
alfentanil radioimmunoassay did not cross react with fentanyl.

Phermacokinetic Analysis:
Clearance was determined by dividing the dose by the area under tha
~urve as determined by the 1inear trapezoidal rule, The volume of
aistribution at steady state was determined as described by Benet and
Galeazzi(JPS,1979;68(8):1071). The terminal elimination half-1ife was
determined by linear regression of the log-plasma concentration versus
time data after the distribution phase. Pharmacokinetic parameters
based upon free alrentanil levels were also determined. Plasma
protein binding of alfentanil was measured by equilibrium dialysis.

Results:

Figure 8-1 shows mean plasma concentration-time curve for control and
cirrhosis groups.

Table 8-2 gives pharmacokinetic parameters for individual patients in
control and cirrhosis groups.

Table 8-3 gives protein binding study results and pharmacokinetic
parameters based on unbound concentrations.

Figure 8-2 shows relationship between free alfentanil concentrations and
alpha-1-acid glycoprotein concentrations.

Author's Conclusions:

1. The pharmacokinetics of alfentanil are altered by cirrhosis: plasma
clearance is decreased and unbound fraction i1s increased.

2. The consequences of these changes are a greater effect due

to the increase free fraction and a prolonged effect due to the
increased elimination half-1ife.
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Study: Reference # 9 (F:m's Climical Report)

Title: Pharmacokinetics oi alfent~nil in patients with chronic -enal
insufficiency

Investigator/Site: J Levron, et al
Janssen Le Brun, Aubervilliers, Paris, France
Janssen Pharmaceutica, boerse, Belgium
Ambroise Pare Hospital, ‘oulogne, France

Dosing: single bolus dose

alfentanil - 50 ug/kg intravenously, over 1 minute

Subjeits:
Nine sutgical patients suffering from renal insufficiency with a
creatinine clearance less than 10 m1/min were enrolled in the stiidy.
Individual patient demographic data is given in Table 9-1. 3ubjects
also received routine anesthetic medications.

Samples:
BYocd - 5 mins prior to dose, then 5, 10, 15, 30, 45, 60, 90 minu:es,
2, 3,4, 5, 6 and 7 hours after the injection.

Analytical Methods:
Alfentanil plasma concentrations were determined by radioimmunoassay
(method of Michiels, et al, Janssen Phaymaceuticals). It is reported
that the sensitivity of the method 1s ﬂ ng/ml in plasma, and the
intra- and inter-test variation coefficients amount to 3.7 and 3.3%
respectively for spiked quantities of 0.09 to 2.2 ng. Plasma protein
binding was measured by equilibrium dialysis.

Pharmacokinetic Analysis:
The fitting of plasma concentration curves as a function of time was
performed by non-linear weighted regression(NDNLIN). A
bicompartmental model was used for /7 patients. The kinetic parameters
of 2 patients could only be solved according to a monocompartmental
model because of the absence of samples within short times.
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Results:

Tables 9-2a,b,c gives alfentanil plasma concentration-time values for
individual patieants.

Table 9-3 gives rate constants and half-1ives for individual patients.
Table 9-4 provides pharmacokineiic parameters for individual patients.

Table 9 5 provides mean pharmacokinetic parameters in patients
suffering from resal insufficiency.

Table 9-7 displays plasma protein binding data in patients with renal
insufficiency. A statistically significant correlation(P less than
0.05) between the serum concentration of al»min or *' t of
alpha-1-acid glycoprotein and the free fra~tion of .. atanil could
not be found.

Firm's Conclusion:

1. The pharmacokinet’cs of alfentanil in patients with chronic renal
insufficiency appea: not to be substantially modified as compared with
normal patients,

2. An increase in free fraction due to a decrease in plasma protein
binding not explained by a modification in serum protein concentration
does not modify distribution and elimination parameters of alfentanil
but may fncrease its effect.
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tudy: reference #10 (fima's clinical study)
Title: Clinical Evaluation of Alfentanil

Investigator/Site: Burnell Brown, Jr. M.D., Ph.D.
John Bentley, M.D.
Depariment of Anesthesiology
The University of Arizona
Health Sciences Center
Tuscon, Arizona 85724

Objective: (1) To evaluzte renal and hepatic function in patients
receiving alfentanil in general surgical procedures, and
(2) compare pharmacokinetics in various patient types

Design: open, no crossover, no randomization, clinical investigation

Patients:

Forty-four(44) ASA class I or II patients participated in the study,
however 6 patients were excluded from all analysis due to their
receiving doses of alfentanil much higher than required by the
protocol. A1l patients were male or female surgical patients(with
normal renal and hepatic function) at The University of Arizona,
Health Sciences Center, in Tucson. The study group was divided as
follows:

a. Group I consisted of 8 pateints (1 was excluded) at least 18
and less than 40 years old

b. Group II consisted of 6 patients (1 was exluded) between the
ages of 4C and 60 years old

c. Group III consisted of 12 patients (3 were excluded) over the
age of 60

d. Group IV consisted of 18 (1 was excluded) morbidly obese
patients (defined as having a body mass index greater than 30)
and at least 18 and less than 60 years old

Note: The protocol designated that each of the 4 gruups would be
further subdivided inio Subyroups A and B (approximately 5
patients each group). The patients in Subgroup A received
alfentani) by bolus. Patients in Subgroup B received alfentanil
by infusion.

No patients included in groups I,II or III were morbidly obese.

Criteria for inclusion of patients is in table 10-3a and criteria for
exclusion of patients is in Table 10-3b,

Patients underwent routine physical examination, history and preoperative
laboratory analysis(hematology, urinalysis, chemistry).
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Table 10-1 contair= characteristics of patients for all groups.(this table
also contains data for an unidentified patient excluded frum analysis but
not from the table)
Iab]e 10-2a contains characteristics of patients who received bolus

osing.

Taple 10-2b contains characteristics of morbidly obese patients listed by
bolus vs infusion.

Dosing: Patients will be fasted for at least 8 hours.
I. Pre-op Medications: see appendix 2 for thi: report
II. Induction Medications: see appendix 2 for this report
I1I. Maintenance PROTOCOL(alfentanil dosing only; other medications are
deseribed h ehe section patienger c d1vided into groups as
Subgroup A (Groups I, II, III and IV)
IV BOLUS -- Alfentanil, 75 ug/kg, as an IV bolus
Subgroup B (Groups I, II, III and IV)
SHORT LOADING INFUSION FOLLOWED BY MAINTENANCE INFUSION
a. Groups I, II and III:

1. 10 mg alfentanil administered over a 5 minute period (this may be
started prior to thiopental and intubation)

2. maintenance infusion: 80 ug/minute until 10-15 minutes prior to
end of operation

b. Group IV patients will receive:

1. 4 mg alfentanil administered over a 5 minute period (this may be
started prior to thiopental and intubation)

2. maintenance infusion: 45 ug/minute until 10-15 minutes prior to
end of operation

Note: Obese patients with a body mass index over 25 were dosed on
estimated 1ean body weight. Those with a body mass index
under 25 were dosed by * .eir true body weight.

IV. Maintenance-ACTUAL DOSES RECEIVED

In contrast to the design of the protocol as 1isted above, 9 patients
received alfentanfl infusion(all in group IV). The remaining 29 patients
received a single bolus dose of alfentanil. In addition, the doses
administered differed from that stated in the protocol and varied slightly
from patient to patient. The reason for the deviation from protocol was
not stated in the submission.
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Ectue! doscs agministered by 1V bolus z2re given in table 10-4.
Actuzi doses administered by infusion are given in table 10-5.

Patients 1, 2, 3, 4, and 5 received :0ius alfentanil doses ranging
fr-m 201 to 1,000 ug/kg, while the other bolus alfentanil doses ranged
frecm 76 te 120 ug/kg. For this reason these patients(1, 2, 3, 4, and
5) were excluded from all analyses. Patient 32 received a total
infusion alfentanil dose of 298 ug/kg while the other total infusion
alfentanil doses ranged from 50 to 79 ug/kg. For this reason this
patient was excluded from all analyses.

Concurrent Medications (all groups):

A1l concurrent medications were continued in the perioperative period as
clinically indicated. Al1]l such medications were entered on the case record
form.

Specimens:

Blood: Obtained intraoperatively - 1, 3, 5, 10 and every 15 minutes
post-alfentanil administration; obtained postoperatively 15 and every 30
minutes for 4 hours, then at 8 and 12 hours for select patients.

Note: Plasma samples were not always collected at the same times. A1l plasma
level data analyzed was collected within 5 minutes of the time point through
30 minutes post-administration, and within 15 minutes after that time point.

Analytical Procedures:

A gas chromatographic derivitization assay was used. Data to support
sensitivity, 1inearity, reproducibility and specificity of the assay was not
provided. The identity of the method was omitted.

Results:

A. Median alfentanil plasma levels at each time point were compared by
treatment group. A lognormal distribution was assumed and median values were
subjected to statistical evaluation.

In patients who received bolus dosing, no statistically significant treatment
differences were found through 150 minutes (2.5 hours) post administration.
Statistically significant treatment group differences were found at 180
minutes (3 hrs), 240 minutes (4 hrs), 300 minutes (5 hrs), 480 minutes (8 hrs)
and 720 minutes ( 12 hrs) post administration. At these time points the
median plasma level for group IV is higher than that of groups I, II and III.
Statistically significant differences by group are given in table 10-E.

The median plasma levels for group III was higher than those of groups I and
I1 with many of the differences between groups I and IIl being statistically
significant. No statistically significant differences were found between
groups 1 and 1I.

Comparison of Alfentanil plasma levels were performed with one-way analysis of
variance.
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B. Phamacokinetic Parameters (means)*

Treatment Group

Elderly Ubese Nonobese,]ess than 60 Yo
Jrs.
Parameter
Beta Half-11ife(min) 127 172 92
Clearanc=(ml/min) 225 179 321
Vd steady-state(L) 30.4 35.0 30.0

o s Pl W T A T Dy G T G G P e . S S v 2t e o e S P . A0 W S T Y e e e e G S¢S G AR A e

*Brown B and bBentley J: Personal Communication, date?;(see note below);
standard deviations not provided

Significant differences:

1. Beta half-life

(P 1ess than 0.05) - Elderly vs. nonobese (less than 60 Y0)

(P less than 0.005) - obese(less than 60 YO) vs nonobese(less than 60 Y0)
2. Clearance

(P 1ess than 0.01) - obese(less than 60 YO) vs nonobese(less than 60 YO)

Note: The values reported in this study are identical to those reported in
the abstract "Obesity and Alfentanil Pharmacokinetics", J. Bently, et al,
Anesth Analg 1983;62:245-92, contained on page 12-00986, vol 1.14 of this
submissfon. Although not specifica’ly stated in the study, it was concluded
that the raw data for the abstract was obtained from the study under review
(protocol #JRD 39,209/008; vol. 1.14). Informatfon contained in the abstract
was reviewed in conjunction with information contained in the study.

Tables:

Table 10-6: Mean alfentanil plasma levels for infusion patients

Table 10-7: Mean alfentanil plasma levels for bolus patients

Table 10-8: Median alfentanil plasma levels for bolus patients

Figure 10-1: Median alfentanil plasma levels from O to 30 minutes displayed
graphica11y for bolus patients

Figure 10-2: Med’~n alfentanil plasma Tevels from 30 to 300 minutes displayed
graphically for bolus patients

Figure 10-3: Median aifentanil plasma levels from O to 30 minutes for
infusion patientsStudy: reference #12

Figure 10-4: Median alfentanil plasma levels from 30 to 300 minutes for
infusion patients

Table 10-S: Mean Pharmacokinetic Parameters for aifentanil

Appendix 10-1

Appendix 10-2

Firm's Conclusions:

1. Plasma levels of alfentanil peak within one minute, with the bolus
technique providing higher initial levels than the infusion technique and
equally sustained levels.

Z.tiTh: initial dose of alfentanil should probably be reduced in elderly
patients

3. Obese patients should be dosed on lean body weight.



Study: Reference #11(literature reference} Vol. 1.8/1.10 b., pg 10-00250

Title: Rapid and sensitive gas chromatographic metho! for the determination
of alfentanil and sufentanil in biologicai saupics(Journal of

Chromatography, 224(1981) 122-127)

Investigator/Site:

R. Woestenborghs, L. Michielsen, J. Heykants
Department of Drug Metabolism and Pharmacokinetics

Janssen Pharmaceutica Research Labs., B-2340 Beerce (Belgium)

Objective: To describe a rapid, sensitive and specific gas chromatographic
procedure for the determination of alfentanil(AF) and sufentanil(SF) in
plasma and other biological samples.

Apparatus: A1l the analyses were performed on a NERENNGEGCENENY ;. s
chrwa*ograph equipped with a thermionic specific detector, containing an

electrically heated ceramic-alkali bead.Nitrogen was used as a carrier gas
at a flow-rate of 35 m1/min. A data system was
. 1 for the integrations, the calculations and the plotting of the

v ymatograms.

Procedure: Plasma and Urine samples ~ using an internal standard, the
sample aliquot was subjectd to a series of centrifugations, sepairations
and extractions. The sample was evaporated to dryness under nitrogen in a
water bath, reconstituted with metl.anol, and injected into the gas
chromatograph.

Al fentanil standard curves were prepared by spiking blank human plasma
with AF at concentrations ranging srom 0.001 to 1 ug/ml, and with IS at a
fixed concentration of 0.1 ug/m}. In the same way, sufentanil standard
curves were prepared using 0.1 uj AF per ml as the internal standard.
These samples were extracted and chromatographed as described above and
the peak area ratios of AF and SF, relative to their corresponding
internal standard, were plotted against the concentrations of AF and SF,
respectively.

Tissue Samples - Animal tissues were grond by means of a Waring commercial
blender and homogenized in distilled water before subjection to a series
of extractions followed by evaporation and reconstitution. An aliquot of
the sample was injected into the gas chromatograph .
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Results:

The chemical structures of a' entanil, sufentanil and the int=rnel standard
ar2 given in figure 11-1.

Gas chromatograms of extracts frum rat plasma and rat heart tissue are shown
in figure 11-2.

The calibration curves for AF and SF, extracted from piasma and-tissue, are
given in table 11-1. -

The minimum detectable amount of AF and SF was reported to be 1 ng/ml of
plasma and 2 ng/g of tissue.

It is reported that reproducibility was checked by analyzing samples of
different animal tissues ‘liver, kidney, pancreas, fat) spiked with several
concentraiions of alfentanil. The results are given in table 11-2. The
recovery over the concentration range studied was 89+4% (mean + S.D., n=6) and
the precision was 3.0%3.

Figure 11-3 shows a plasma concentration versus time curve generated using the
analytical methodology described herein. The patient reveived 0.125 mg/kg
intravencusly.
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Study: reference #12

[1tle: Radioimmunoassay of the new opiate analgesics aifentanil and
sufentanil--Preliminary pharmacokinetic profile in man.
J Pharm Pharmacol, 1983;35(2):86-93

Investigator/Site: M Michiels, et al )
Department of Drug Metabolism and Pharmacckiratics
Janssen Pharmaceutica, B-2340 Beerse, Belgium

Note: only data pertaining to alfen.aril will be discussed

Materials/Methods:
All drugs and test compounds were synthesized in the Janssen Research
Laboratories, Beerse, Belgium. Preparation of the hapten-derivatives,
of the immunogens and immunization procedures were described in detail.

Standard curves of alfentanil were obtatined by incubating increasing
amounts of unlabelled drug together with fixed amount of the
radioligand in the presence of 0.2 ml of a dilution of antisera which
bound nearly 30-35% of the tracer, as found by previous titration.

The inter- and intra-assay variability and the accuracy of the
procedure were tested over 3 weeks by repetitive analysis of
alfentanil standards, added to control human plasma and by assaying
increasing volumes of a same plasma sample. A1l samples were assayed
in duplicate.

Procedure in man - Alfentanil was injected IV as a bolus in patients
at 50 and 125 ug/kg. Blood samples were collected before, nd from 1
min to 6 hour after the bolus injection Plasma samples were
determined by RIA, either directly or after selective extraction,
using antibodies directed to alfentanil. Drug concentrations in man
were calculated from simultaneously run standard curves processed in
the same way as the unknown samples.

Comparison with Gas Chromatography - Results of plasma samples
obtained from patients and analyzed by RIA without prior extraction
were compared to analysis of plasma extracts by gas chromatography
according to Woestenborghs, et al(refence #11 of this review).
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Results:
Assay Characteristics

Specificity - It was reported that non-specific binding to control rabbit
serum was less than 1.5% at dilutions studied. Followiig logit
trar.sformation a standard curve fc: unlabelled alfentanil added to
control plasma was reported to givi- a Tinear response from 0.05 to 5
ng if the 1imit of sign:iicance wa- restrained to 10% inhibitfon of
(3'H-a* fe::tanil bindin:. The specificity of the antiserum towards
variou. structural congeners and possible metabolites of alfentanil is
shown 1n Table 12-1. Fentan:i, sufentanil, carfentanil and loufentanil
gid notzbi?d to any measurable degree to alfentanil antibodies(see

able 12-2). :

Reproducibility - The intra- and inter-assay coefficients of variation
were reported to be 3.7 and 3.3% respectively in a range of 0.09 Lo
2.2 ng per test tube. To insure that the RIA gave a quantitative
measure of alfentanil, known amounts added to control human plasma
were measured at various occasions. The correlation found between
calculated and measured alfentanil concentrations was reported to be
excellent (slope = 0.941; r = 0.999) and C.V. values were less than
9%2{22 determinations of each pool).

Validation - The validity of the assay for alfentanil in human plasma
samples was demonstrated by the assay, either directly or after
selective extraction, of samples obtained from patients who received
50 ug/kg IV. It is reported that the regression 1ine calculated for
the plasma concentration of alfentanil determined after extraction
versur ulfentanil levels measured directly in pooled plasma samples,
showed a slope of 1.27 and an intercept of nearly 1.0. The
correlation coeffeicient was 0.998 over a concentration range of 2 to
540 ng/mi(n = 12). The results obtained by RIA(without extraction),
were compared to those obtained by gas chromatographic analysis of
samples. The correlation coefficient(r) found was 0.998(1og y = 0,96
log x + 0.07, range 5-1670 ng/ml, n = 22).

Plasma concentrations in two subjects a.ter an intravenc:s bolus of 50
ug/kg are shown in figure 12-1.

Sensitivity ~ The 1imit of detection was reported to be 50 pg for
alfentanil.
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Study: Reference #13 (Titerature reference)
Title: Alfentani} Kinetics in the Elderly

Investigator/Site: H Helmers, A Ven Peer, et g1

Department of Anaesthesia. Hospital pe Lichtenberg.

rsfoort, The Netherlands
Deaprtments of Pharmacokinetics and Clinical Research
Janssen Pharmaceutica. Beerse, Belgium

Dosing: Single dose
bolus - 50 ug/kg alfentanil over 2 minutes
—=_.¢ Minutes

Subjects: Fifteen elderly patients (68 to 91 YO) and 9 younger adult patients
(27 Yo 44 vo) scheduled for intra-abdominal Surgery were included in the
study, It is reported that no patient had significant impairment of hepatic

Samples
BTood - 3, 5, 10, 30 60, 120, 180, 240, 360 and 480 minutes after dosing,

Analytical Methodology:
iaaiolmmunoassqy %method of Michiels, et al, J Pharm Pharmacol 35:86-93,
1983). The detection Timit of ¢ d 0.7 ng/ml

he assay was reported as 0. ng/ml,

Pharmacokinetic Analysis:
PTasma concentration-time data were fitted to a two Compartment open

model. Initial estimates of parameters were obtained by the method of

regression program of SAS. Some parameters were calculated by standard
methods published by Gibaldi and Perrier lPharmacokinetics, New York,
Marcel Dekker, Inc., 1975).

ime course of mean plasma concentrations in young aduits and in elderly
subjects are shown ip Fig 13-1,

Kinetic parameters for both groups are listed in Table 13-1.

Author's Conclusion: :
1. ATfentanil seems to be equally distributed over the same initial
distribution Space in elderly and younger adult subjects.
2. As reflected in Vg s and Vd,ra, distribution of alfentanil to
slower equilibrating t?ssues was not influenced by age.
3. The prolonged half-1ife(Beta) in elderly subjects and the unchanged

volumes of distribution can be explained by a reduction in hepatic
clearance.
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Stus;: Reference #14
Title: Pharmacokinetics of alfeatani] - chiidren with an age of 5 to 8 years,

Investigator/site: J Levron, B Flaisler g p Stephan
Laboratoire de phﬂmamm--ﬂtique et Service Medical,
Janssen-Le pun, Aubervil. ers, Papis (France)
C Saint Maurice
Hospital St. Vince:ut de Paul, Pais (France)

Dosing: Single 1V dose of alfentanit - ug/kg aver | minute

Subjects: Eight children between 5 and 8 years of age hospitalized for sho:rt
" surgical interventions were fncluded 1n the Study. It is reported that
all patients had normal hepatic and renal functions and did not have

metabolic or cardiovascular disorders, Patient characteristics are given

Samples:
bTood - before(cantrol), 1, 3,5, 7,10, 15, 30, 45, 60, 90 minutes and 2,
3, 4, 5, and 6 hours after dosing.

Analytical Methods:
Determined by the RIA method of Michiels, et all[J Pharm Pharmacol,
1983;35(2):86]. Plasma protein binding was determined by equilibrium
dialysis.

Pharmacokinetic Anaj sis:
It 1s reported tEat smoothing of the plasma concentration-time curves was

done by computer éxponetial regression with the FARMSTRIP Program in APL
language developed by Janssen Pharmaceutica(J Heykants),

Results:
asma concentration-time points for each patient are given in Table 14-2.
Individual and mean pharmacokinetic parameters are given in Table 14.3
Plasma protein binding is given 1p Table 14-4,

It is reported that the disposition of alfentanil was described by 3 2
compartment model. A third compartment may have been present but was not
Perceived because of too few early sampling times,

Author'y Conclusions:

1. The distribution and elimination haif-1ives in chiidren(alpha =5 min,
beta = 40 min) are shorter than that in adults.

2. The value of the averaye clearance(4. ; mi/min/kg) is similar to that
observed in adults.

3. Vd(beta) in children(0. 29 1/kg) is smaller than that in adults,

4. Pza??a protein binding in children(85-90z) ig similar to that observed
in adults,
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Study: Reference #15

Title: Determination of alfentanil in human plasma csamples by gas
chromatography o radioimmunoassay: an interlaboratory study.

investigator/S:te: R Woestenborghs, F Van Rompaey, J Heykants
Department of Drug Metabolism and Pharmacokinetics
Janssen Pharmaceutics, B-2340 Beerse, Belgium

Objective: To evalutate and compare in spiked and clinical plasma samples
the existing assay methods(RIA & GC) for the determination of alfentanil.
The accuracy and reproducibility of the RIA and GC methods will be assessed
for 8 different laboratories.

Methods: Ten blank plasma samples, spiked with known 2 unts of alfentanil
and twenty samples from treated patients were aniiyzed with gas
chromatograph(GC) and/or radioimmunoass.y(RIA) by 8 different laboratories.

Radioimmunoassay - performed by lcboratories 1, 2, 3, 5, 6, 7 and B. Each
Taboratory used its own version of the procedure, described by
Michiels, et al(J Pharm Pharmacol, 35:66-93, 1983). Laboratory 1
applied the KIA method with and without extraction.

Gas Chromatography - performed by laboratories 1, 4 and 8. The procedures
were based on the method described by Woestenborghs, et al(J
Chromatogr, 224:122-127, 1981).

The 1aboratories that participated in the study are lTisted in table 1.

Results:

Table 3 shows alfentanil concentrations in the spiked control samples as
found by the different laboratories.

Table 4 gives accuracy and precision based on differences between estimated
concentrations and the known, "“true" values for the spiked control samples.

Tables 5 & 6 gives 1i.ear regression equations for spiked plasma sampies.
Tatles 7 & 8 gives linear regression equations for clinical samples.
Figure 1 is the correlation between alfentanil plasma concentrations
determined by the tested meth.ds and the concentrations from the spiked
test samples.

Figure 2 is the correlation between alfentanil plasma concentrations
determined by the tested methods and the reference method in a series of
clinical samples.

Firmm's Conclusion:

Both the RIA and GC are equivalent and valid mathods for the determination
of alfentanil plasma concentrations.

GDM:gdm/dea~: 7/2/85. (14 pages in part I, 38 pages total)



Appendix 11

Tables and Graphs
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Tas1 g 1. Massured plasma concentrutions of alfensanil (ng mI™')

Talle 4-2

Treatment scheme Time (min} 1 2 3 4 5 Mcan SV SEM
20-ug kg * bolus o <1 <t <] <1 < < - -
+ 2 898 582 30 63 ®4 67 277 102
3ugky 'min ! 3 S92 533 I W0 &s) sS4 I, 47
infusion 10 M2 33 32 W0 812 L2 129 is
15 §7: I 4402 426 22 M2 1) 56
“ 684 458 420 453 &3 3129 1y 53

a8 72 544 512 00 70 €07 122 S8
Infusion stopped 0 8D 360 S36 532 777 €% 119 53
After infusion 2 60 43¢ 40 09 6 24 124 W%
s 620 M4 M6 I4 652 4TV 144 &a
10 20 394 WF 330 S0 417 6 &
15 460 27 %2 152 428 M9 ;M W
30 3/ 3 210 0% 28 1% 107 &
&0 514 164 162 1% 30 228 78 3
120 172 W 18 1A e vl @ I8
240 8 N 6 % o 9 35 7
0 7 N on2 20 S 13 4 2

Alfentanil plasma concantration (ngmi~*}
aad

L L R B T Bl v
o 60 120 10 240 k4 ) wo 420
Time (min)

F1G. ). Plasma concenurations of alfenitanil after a 30-¢ bolus injection of 30 ug kg’ and a 1-h continuous
infusion sz a rate of 3ug kg ! min ' warte) simultansously. Each Jats point represents the mean * standard



Tl Calulased pharmscohinaric indices

T arianeier Patient ! Paticrn 2 Patient 3 Patient 4 Patiemt § Mean 1 $D
a (min-") 0119 0.002 ° 0033 Q0112 0.124 0.10210.028
#(min" 0009 000 ©005 0007 0.008 0.008 1 0.002
T}* (min) $62 683 130 .20 .58 7.44%3.04
T# (min) 7.0 46 1101 9.4 0.4 072158
Rz (h™") 3.61 2.9 .37 L 4.01 3.1311.06
5,0 21e 1.8% 1.02 1.87 . 1.8249.53
MY 1.70 1.84 1.19 1.86 1.70 1.6620.27
¥, tiwekg™') o0 0.14 020 0.32 0.09 0.1310.05
vy (litre kg™") 0.14 0.2 .27 029 0.16 0.2210.07
Oagmi-) 701 a4 454 s (3] sSELi8
Cig (ml kg~ min~°) i.ou .09 3.82 3.60 1.48 3.33£9.7%
Cly (ml min ) s 274 245 243 1{ 7] 235+29.2
V= (litre kg ") 0.2 0.43 0.63 0.2 0.29 0.4410.13
V== (litre) 2.7 0.4 0.3 4.4 233 30.5%7.%

Tamtx IV. &hhlhd'w.l]milh'hlllw
regimen (Misenic and Ogileie, 1972)

Appas.: . ibuti V=) 0.44lrckg"’
Appa: -nt vol ddzx(c.u)n(m ey, min-!
Desired alfentanil concentration (C™) 400 ag -I::
Calculsted bolus dose (C™ V™) L id et
Calculated infusion rsse (C™-Clp) 1.3 pg ks min
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Cinftique plasmatique d' nlfer-tnm.l chez le sujet n® 1
Dose charge = 25 ug.iig”l, Entretien : 1 Wg.Kg~ 1 min”l
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Tobs -3

voluateers after a 1-hour infusion of 2.5 mg of

alieh.a a;~3ﬂ.

in F.v.

l Paraneters

g=. yeors
uuj ge;gh . Kg

. nin‘l
k;l . nln-i
ti/aa, Bin
{tazah, -iy
K10, min~?
ky2., BIn~ -1
Cl, ml.min-1
Cl. m1.min~1, kl'l
Vass: Bl
Mass. =1.xg72
Vdc ., Bl
Vap, B1.kg™1

JH

&)
]

i75

- ——— ———— ———

i7ré6

153

Calcvimilons wers per{formed as described

37.8
The2
178+4

124853325
168443
0.0278 :0.00a8
0.00839+0.00124
0.0149 +0.002%
2544

B4a+13 N
0.0159 +0.0032
0.0055 +0.001%

198.72
2.65+0.90
16839+3691

226148
2357247436

316294

fable 3: Excretion of the total radioactivity as » per cent of the
administored radioactivity with the urine of three male

volunteers after a l-hour infusion of 2.%

alfentani) 3H.

ng of

Time
nterval

$ of dose per samsple

cusulative § of dose

hours) JH
-

-1-0®
0-1
1-2
2-8
4-8
6~-8
8-12

12-24

£4-36

36-48

HN l BV Mean + S.D. Bean ¢« S.D.
1

1.83:1.91 1.83:1.92

5.43:32.11 7.261% .07

9.81.3.0) 17.v.85.22
15.23+0.96 32.%0+6.07
13.32.1.5%0 45.82+6.2f
B.82.1.01 54.68+7.0"
10.68+2.09 65.3225.09
15.79-1.99 81.10+3.43
2.97+1.46 86.08+2.00

1.83:0.9% 87.90+1.47

the l1-hour infusion period
h no sample could be voided at

87.90+1.47

L -

“he and of the infuaion reriod
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Teble 1-1

S ——— VASLEY. Subjecr dota -uaa..-m.u.__-fm.um.ﬂmmu
Fmulimnemu infury iy

i

Age Featany) Alfempnil
fublscy Bex o) W o) ose (ng) dinee (ng)

] F 38 g9 164 4} 61 74
2 M a 0 12008 170.24
| F & g 2 167.03 16).70
[ M "o 164.00 1619
| M o (1 %] jts e 167 o6
& M 2 "2 164 37 199.5¢
? M 3. 1. m 165.02
© The Macelian Press Lad 1982
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FIG. 1. The kg-concentration fin g mi=").qipe ®: dans for
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Saele¥: Mass balance Of alfentanil and its major metsbolites in the urine

of three male volunteers after a 1-hour $nfusion
alfentanil-3n.

of 2.% =z of

Pasa balances were obtained by radio-HUPLC

analysis of infividual urine pools (2.5.3.3;, whether of npot aftar
engymni :c hydrolysis with 311ucuron!dasc:errl_nni_lph-tno. and
were s-prassad as the psr cent of the sample or dose (figures
betwean birackeis) radioactivity accounted for by the waricpa
Betabolites or metabolite fractions (mean wvalues 2580, 8 ~3)

'_I‘.Af\o‘ = “.ﬁ‘r_hﬁ;-'\_ggl.& E%L‘AI&;‘_Q,

S o 0 | KT L )

.
L:tnbonte without previous enzymatic hydrolysis
nr o A oy
tabolite %“f‘k_’;"
raction? ~1-4 4-B 8-25 & G-ay”
(32.30+5.07 $) (22.3443.41 $) (26.4743.71 §) S
HAM1 <i.0-1.3 {~0.3) 3.6:+0.6 (D.8+0.2) 4.9+0.8 (1.3:0.1) - d.4
HAM? 16.241.0 (5.2+0.7) 19.242.2 (3.3:0.8) 19.242.6 (5.0-0.6) -} 1u_.5§
HAM3 8.243.2 (1.840.6) 4.840.2 (1.140.1) 8.240.6 (1.2.0.3) 4+ .}
Hama <1.0-4.3 (<0.3-1.2) 2.8+40.4 (0.640.1) 2.841.1 (0.6-0.3} {1 .95
HAMS 2.311.6 (0.8+0.7) 3.0+41.0 (0.740.3) 2.620.5 (0.740.1) -} 2.9
HAMG 6.0+0.8 (1.940.5) 5.340.5 (1.240.1) 6.2:0.9 (1.7:0.%) -+ i.p
BAM? 8.7+0.9 (1.5+0.4) 4.840.8 (1.140.1) 4.0:1.4 (1.0+0.4) + 1q.¢
HAMB 42.243.2 (13.531.9) | 35.835.4 (7.8+0.5) 35.623.7 (9.5:2.3) 4L mwpp
HANO 1.240.2 (0.830.1) <1.0 <1. 0.4
sum 79.028.84 (25.4:8.0) | 78.938.1 (47.621.0) | 79.142.3 (20.9:3.2) ~ b4 .35
efter enzymstic hydrolysis
. v, f dese
“1-4 b A8 h 8-24 n -2y
FHTN
HAM) <1.0 Q.0 <1.0
HAMZ 1.5¢0.3 (0.440.1) 1.5+0.3 (0.34+0.1) 2.240.2 (0.6+0.1) ~+ 1.3
HAM3 8.3:1.9 (1.4:0.7) 7.8:0.7 (1.740.9) 9.740.5 (2.640.8) + S.F
HAMS <1.0 .0 <.0 -
HAMS 16.641.8 (5.4+1.3) 19.843.2 (4.541.2) 20.0+8.8 (5.2+0.7) 1+ 154
HAMG 9.140.8 (3.0+0.7) 8.741.5 (2.040.6) 6.9+0.7 (1.8:0.8) + (.8
HAMT? 5.6+0.2 (1.849.3) 6.3+0.2 (1.840.2) 8.6+0.9 (1.2+0.3) + 4X4
HANS 43.023.5 (13.842.1) |39.145.1 (8.640.3) 37.358.6 (30.0+2.6) + N
hAM9O €1.0-1.5 (<0.3-0.6) <1.0 €.0 T 0 .48
o, ———— b iuimniaiabdabahdelabde DD DU S i phnhuietebelale b it bl ot T e ———— e e e e ] —_————
P sum 80.523.7 (26.048.9) |83.240.3 (18.5:2.1) | 80.741.6 (21.443.8) ole 18
L —_

1 for the retention times on the C-18 column, see Table 7.



= gsreennial decky, ond (O das tienrance

'TaJo\-ﬂ. 1—‘3
—

ﬁaun 1-3

o alfewtni]
_ i L w ki o b a L {'g
fubject  WFia Qary Qo) Gwe) G671 &) -1 (e (W) Vl
— T 6.7
) wa 76 fetis 880 S 206 AR g2 210 0.29
2 so 2 Saor 2308 28706 6 L7 17 2o 277 .
[ Wal S105 922 obad 367 g4 13 9. o7 2w 0.20
é ey s 23645 8413 BM ek anm I n = 0,24
s wae 110 W12 IR 3% 1M 0% nas 0
. N2 Ve am s AT L A4 66 200 0.156
] 971 6536 Ssast ew2?  José 125 133 = s 0.135
Mean win s NS0 60 1.5 149 ne o 0,2
sD a8 4142 14300 34 035 06 a7 117 0.25% ¥ A\
| 8§ v
Alienmni) hd v ik ¢ J/' »/
1 so9c S94 16 2816 D2 17 17 1526 142 ™ 3 _"'q o3
2 st 1100 2418 s;m  3» 247 2 »u 12 13 '
3 »we7 1100 1228 0 221 ¥ 11 1y 12 M3 435S
4 e 826 82 52 S12 M W 10e 19 8 3,35
s $es 1304 017 ;e 117 e 791 294 '
6 wn 013 M 10.49 7% 368 1.3 1za L SHA 2.3
? wel 1517 R N 20 1¥ 1D 12 AL 356 -0
Mean 09 te3 M AW 2l 1kt Qen 168 ab7 293
$D 347 6ps 18 18 em G4 sy 0 i 163
4 <0001t <001t <OOIt 006 012 008 <ooory em 0,33 3.238
+ )
Vi (EB -.061  +fo00
o Jdog 8L e
'\35 -'L . \\
» B2 308
T»un!.wimknﬁuhu.'nWbﬁu-ﬁ!mjmlmﬂlu
%
v v, v A b e a v
Subiscr aFn ok e Ok G Oen OeD Gt ™ ey ' M

1 w1687 MW %7 2w Jas 1w N 17 14 103 na

2 e 006 NTI 275 S® a2 1N nest 18 5.2

’ "9 B85 W% N e A7 15 BB 18 g 4yg 2.7

. wos 1381 188 2 1s 1 138 [TETI S .

7 B e Do mm a1 6w la s 200 0.36 3.63
Meas 238 a5 e M 313 1 mee A% o.43 319
sD 31 & B0 28 LM a2 WnN o ~———— A3

Vs g 033 1813 326 g
0.423 1463 * 58y 4 3 -
0. 142  o0139e2 o0t e

. w3 .ﬁ‘s

“l'!" ' «20

»30
C'= 918 thre h-* Ci= 143 g h™* I 8

P 3. Maan values for the pharmacokinetic gnaiviis (wbie I1) *
pnnml m companmenta) disgrams  Rate conuants=h™’, .32-
walumes = live.
O3

*on3d




¥

)
W

E F
e e
50! -:-‘f/_‘
s 5 ~
- !ir.”
; 50- ]/1
- ! vj
4 i /i
= i/
‘ | ’l!
v Lo /]
5 i/
5 gnd
L
g m ]
3 1
L
10-
‘Fér—v
LD e S e e i o — T
-tg12 £ 5 8 12 2L 36 LR
hours
Figure 3
M ?
CH-CM-H N-Ch CN-N 0
b ] ?-=_' L S | n
NN u-c-cuicn,
enidative R 496810 @

M CN"O' CN,
C",-C"f'f '.‘-CNiCHiN x 0
" —

(s3] @2

ALFENTANIL-N

n-%-cn;cn

Q.

onidutive | N.destuyliation

0
M
CN,-CN,-? ?-CN,—M
NN

§]

-desikylati _
N-desikylation . 0.

L 4

aremaltic

- CN’- CN’

HAM S

avs]
@

0 -demeihyistion

hydronylation o EE
. “3 "i 3

) s e— glucurenide

0- ¢emethyintion . / /

" N-%-CH,—CH’ - "‘::G:::M.
O

enidetive
N-desikyla



TanLE 1. Patiert Details

Panieen
Nopmndery firn Agr tyr) Weighv i) ASA Clas Oprraien
50 sx/hg
1 Male 50 78 n Mediastinoscopy
2 Male 54 7 n Cranimomy
s Female 40 67 1 Lamincciomy
4 Female ¢ 7 ] Strabismus correcion
5 Male o4 70 ] Laminectomy
) Female 43 70 ] Lamneciomy
Mean 42 7
% SEM 58 20
125 sz /g
7 Male 63 an n Pneumoneciomy
s Male 63 &9 H Lobeciom)
9 Female 19 a2 1 Laminectom,
10 Female 35 64 n Craniotom)
1} ] Male 23 80 1 Lamineciomy
Mean S 89
t SEM 2.8 5.9

PLASMA ALFENTANL CONCENTRNON ng-wi

8

l’_____..-. ————

2 3 ¢ S

Toaf AFTER tv BECTION (MRS

FiG. 2 Plasma concentrations of afenianil (R39209) afier 30 ng/
kg (lower curve) and 125 pg/kg (upper curve). Esch daus point rep-

vesens the mean & SEM for ench dese.

?



BOVILL ET AL

TanLt 2 Alfemanil Pharmacokineuics afier Bokn Injection

Ancothrualag.

V3T Ne e De 1980

P ———————— —
Purren [ 4 . [ A L] - [ ] '] W
Numdey g /mh min™"} o) g /i) ] - n ng ol min™ - L
30 mg/hg -
1 sal 0.280 2.97 t L H] 0.0%9 11.6 58.9 0.0058 118.7 0.9884
2 472 0.223 S.11 111 0.032 21.6 24.2 ©.0072 6.3 0.9uuR
-3 a4 1.978 0.50 266 0.)09 6.4 78.6 0.006% 109.3 c.9c8
4 181 1.595 048 87 0.152 4.6 17.0 0.0072 97.1 0.9%47
5 190 1.108 0.6% 62 0.108 64 119 0.0091 765 0 999k
L 1402 0979 on 130 0.124 5.6 98.9 0.0108 64.1 0.999Y
Mean 512 0.926 1.81 152 0.097 9.4 517 0.0077 9.7
=+ SEM 137.9 0.2%504 0.477 40.8 0.0179 2.65 19.99 0.00076 8.29
125 ug /g
7 655 0.739 0.94 469 0.051 18.% 48) 0.0074 933 0.9990
L 1997 0.519 1.94 851 0.046 15.0 182 0.0090 76.9 0.9993
9 996 0.477 1.45 320 0.057 121 103 0.008% 814 0.9996
10 {1 0876 0.7% 314 0.048 14.4 51 0.0054 1293 0.9982
1) 80 0.807 0.76 284 0.040 17.0 a8 0.0079 879 0.9991
Mean 1105 0.709 1.06 388 0.048 4.4 11 .1} 0.0076 938
= SEM 21} 0.0888 0.142 51.9 0.0027 n.82 78.0 0.0006% 931
P. A. B = the ordinal intercepts romputed from the less-square and the elimination .
snalysis of the daux; =, &, 8 = the firstorder rate constants: and 1w, ofe Z(observed)’ — Z(deviation)!
a. . = the hali-lives for the rapid (w) and slow (#) distribution phase Z(observed)’
lable -3
#
TasLt 8. Caleulated Kinetic Variables afier Bolus Injeciion of AWentanil
—
Poturm Ve vd ‘F\ o [ ™ Ko Kn K, [ ™)
Number ong ang ol " - Ag™) o) &) [ ) " o~
50 mg/%2
1 0.0667 0.522 3.0% 2.65 475 286 9.66 0.82
2 0.0818 0.766 5.51 4.04 5.92 1.96 44) 0.62
S 0.0596 0.519 5.29 53] 88.73 0.57 37.01 1.67
4 0.7442 2472 17.64 4.33 45.42 14.14 $9.17 2.2)
5 0.176% 1.29% 11.72 .99 32.91 8.92 25.02 .3
6 0.0%07 0.998 4.50 8.42 2335 19.39 18.17 2.57
Mean 0.1151 0.996 758 438 2.7% 898 £0.68 1.69
= SEM 0.03756 0.92%6 239 0.8%6 5.95) 2.685 5.563 0.932
125 ng/2g
? 0.0778 0.225 1.67 1.8 16.18 168 2701 1.76
[ ] - 0.0458 0.586 .48 456 16.07 275 10.07 1.02
. ] 0.0881 0.743 6.52 431 12.95 3.65 10.5%6 1.10
10 0.0889 1.962 7.8} 4.43 30.06 $.59 17.04 0.65
1 0.0924 0.524 6.49 4.227 33.20 2.54 16.45 0.9
Mean 0.0806 0.708 5.06 3.76 21.69 2.04 16.28 1.0
2 SEM 0.00935 0.197¢ 1.06% 0.62% 4127 0.365 3.058 0.185
Vem remt volume of the cemral comparimen; Vd = spparent

wolume of distribution; CI = 108l body clearance; Ko = elimination

aie constant. and Ky 10 Ky = transfer rete consants between com-

partmenu.
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dog N4 008 07873003
man '* 242+ 001 Q843 ; GOiT
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dog * 027 2 Gyd 0.526 : U.Gi5
man * 0.42 + 0.02 0925 4 07 GORG ¢ 0T
Alfenanii mt 01940 o e.‘u-'. 1 0. 0158 3 D014
dug ¥ Tan g &72919 856 ¢ wids
man nar; nut i - . § 75515
Lofentanil m* [ 3] ) OBAE 4 0N 6056 ¢ 0.005
dog * 05! 1002 0.855 : Uiy 0071 + 0016
man 042 : 000 09036+ 00D6 0OYIT s OO0
' H = hasmatocrit value

b = fraction of bound drug in plasma ( 1-fu)
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4 [ (1-K) = fraction of drug distributed in blood 1o plasma proteins

* foc

H = Fraction of drug distributed in blood to blowod -ells

8 C,/C = ratio of total drug concentration in bood to that in plasma
? Fucamp- H = fraction of drug distri*it- | in a blood cell sugpension v blond cells

* pooks of plasma snd blood from + :=is were investigated in duplo (mean ¢ 5.D.)

* individus! pisama and blood sampies (rom 4 dogs were investigated (mean + SD))

8 individug! plasma and blood samples from § volunteers were investigated (mean + 5.D.)
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ALFENTANR FHARMACOXINETIC:

TABLE 1
Data for Five Famale P=tigaty "
Panent A Vopagem Mnght BEA- ANgmar Sose Operation
» L em -’ -y
1M.7T) n 82 154 1.51 8.24 Theroidactomy
2¢0v.v) [ 2 32 1.84 8.6a _
i 3 MA) 48 58 A1} ] 1.84 .00 Thyrcidectomy
A4(V.A) n 89 1580 1.8¢ 7.08 Throidactom.
- B(TM) - a3 48 150 1.40 5.52 Spilenactomy
Av 2 8D 43290 674207 187z6H 161 x0.18 af 2117
* Abbreviation uaed is° BSA, body surtace arse.
‘ £~
— ——
TIBE 2
Piusma Lavels of Aentznil folowing intravencus Bolyus Inje- =w 91 0.920 mg -kp™*
- Patents = sumng aleniand (ng)/ mwilikier of pigamg
Tomg - - T N
DT LA L VA Vaa Mean 2 3D
un - np/mi T-
2 833.0 2310 Se9.0 449.0 $12.0 885 + T4 S
) W20 478.0 00 0.0 423.0 MW - 83D
0 ¢ 2630 * 3980 2430 2000 320.0 302 = 613
5 neo 303.0 161.0 2250 2410 2290 2 811
20 127.0 2010 124.0 119.0 1548.0 45 2 343
45 9.8 17.0 74.7 a2 118.0 108 = 403
o0 85.2 120.0 507 82, 100.0 3=z 38?7
%0 2.8 s 370 217 8s.e 48.7 2 281
120 ana 105.0 28.2 2.3 ne 4302348
180 10.2 7.7 14.0 198 12.1 268 1z 28.7
240 7.58 80.5 109 7.87 8.58 17.7 270
300 8.10 438 4.65 4.03 200 124 2 17.7
380 3.08 — =04 -_ 1.0 -—

Coeu 3 ag % g Bt

w;.-“ﬁlﬁ

KFENTANL PLATMA CONCENTRATION, ng/mi

» Y’"'.‘im _Q""\
' wam
o2 Bmn
’ -
M ] 3 . I &
nOURS

Fic 1. Mean plagma alientanii concentrations in five subjscis
following 0.120 mg-kg ™' mtravemous igeclicn.




10MR. 3= D

TAME 3
Faarrnacckinetic Patametary for ANentanll in individusl Palionts”
Poiameter fucsiz) T DTs2kg VWV (TRhg) DR (B VA Seag)  TM wbng) Mesr 2 SO

P (ng/mb 415 14 842 1% 330 383 =z 181
A {ng/mb e 141 L)) a70 " 222 2 07

- B(ng/mb a5 1m0 a4 00 206 1"“sx 79
=« (min~") . 0.237 0127 0.243 0.300 o0 0220 £ O 068
o tmin=") . 0.034 0.043 0.027 0.072 0.0%8 0.047 2 0.018
#imin"") 0.007 0.005 0.008 0.011 0015 0.000 » C 004
% (min) e 5.6 20 22 s LE X RN
e (min) 206 102 25 X 19 TPy Y
A# (min) 104 141 114 [ 45 94 2 3&
v, ) 17 "y X ] 16.2 1.9 123223
Ve i) 83.0 B4 ar.? 804 20.3 857 1 263
V. L/kg) 0.23 018 0.7 0.27 0.26 0.22 2 0.05
Vs (L 70} 1.6 0.83 1.81 0.85 0.66 1.03 2 0 50
Plasma clearance (mi/min) 857 10 834 ses as8 %6 2 155
Sody clsarance ‘mi/min-kg) 07 26 8.2 82 100 83233
Wug tmin~") 0.048 ooe 0.054 0.034 0038 0036+ T.7M5
&y (min~") 0.087 0.030 0.113 0.0'S 0.042 O.CLr 2 D.04
&y, (min~") 0118 0.074 0.077 0.200 0.118 D135 : 0089
&y (min~") 0.015 0.032 0.023 0.028 J.024 0.024 1 0.007
&y, (M) 0.000 0023 0.010 0.024 0.036 0020 = 0.0%1

= Apbraviations used are: P, w, A, a. B, . thres-comparimeni mode! parameters; U'4=. t'Ae, 1°A8. hali-lives Ot Gistribution and
alimination phases, V.. volume of central compartment, Ves. VOIUMS Of thatribution; Kia, Kes, K1a, key. Sirstf order rate constants for drug
ransfer betwesn compartments; ks, slimination rate conatant.

g
-
-
=
-
1 Y
-l
o
L
02 4
. o ——— — v
[ ] 1 2 3 L) -®
HOURS

Fc 3. Fractions of alfentanil dose In various compartments 1,
Contral compariment, 2. sheliow compariment; 3. deep com-
pertment_ EL. fraction of dose olimunaied.
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V) k32 [0 k13
Ve 012 t/hg Vys0221/kp
ot ||
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- [&‘Qﬂ_ 8" 1 : Charecteristics snd liver function tests of cirrhotic petients

Patient Se Age Surgical sGPt Serum slkeline Serum Prothrosbin
Nusber ® (yr) Procedurs (1/m1) phospheteoe®  bilirvbin (% of normel)
(1v/ul) pmol/1
LA 1 F 33 Porto caval shunt 15 220 B 1 0@
FRA 2 F 55 Spleno rensl shunt 1 152 26 ”
™ ) 2 68 Hiaterectomy 21 161 ()} S0
LER & L " 60 Abdomingl hernise 17 109y L] oA
Gur 3 N © Cholecyatectomy 27 17 3 78
PRA 6 F 52 Spleno renel shunt 22 17 17 81
BAT 7 n 40 Sclerceis of ocesophagesl ] 176 7 &3
verices . .
wE" e N n baf » 17 [ b ] €3
CHA 9 F a8 J " )] 10 17 100
OAU 10 W A0 . " 23 11 39 | 1
PON 11 " 69 " . o8 [ 4 D
t
'_‘:_\5_%1- -1
1000
o—o Contisls
]
' V o-—0 Cirth-iis

AVigntani) cencenitalt n {ngml}

m-]'\.\
I T~ l
P~
) T a1 T 4 T . s 70

Tims
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Phersacokinetics of alfentani] in cirrfotic and noreal petiento

*Table 8-

Subject Sody weight Voluss of distributien 1 tlunne, Elisinstion
(g) st steady stete (md.kg™') (ml.min~t.kg~l) half-1ifs (min)
Petiont with cirviwele
1 3 ]
2 58
3 3]
[ ] 70
5 60
[ 56
7 54
(] D
9 73
10 5y
11 n
Meen & SD wy 351 * 206 1.6 213" 2y * 1™
Centrel
1 M
2 3]
3 1]
. 84
s 35
6 )
? 60
(] 6
’ 61
10 %0
Hean ¢ SO 59218 Mty 302146 R
* 0,05 e P 0.01 vs. cantrol
.40% o
L7 9 wez d-2
o
F 3] e Contrrly
ot - . .
= e Xe C“f\\OS\s
. .
s 20-\ : :
<
o
[
»
[ -4
2 10+
=
0' T T ‘l \._‘
e 0s W 15 .

8y plycoprotein (g/V)
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- Teble 9-| -

Individual charscteristice of the patients

Patisnts Age {years) Body weight (kg) Sax Surgical procedure
1. GAR. &0 62 H * AVF

2. LzC. 48 65 F AVF

3. Lor. 3 47 M Canalis carpi
&, BEN. 3 60 | AVF

5. YaM. 53 62 M AVF

6. VAL. 67 60 F AVF

7. DES. 23 51 F AVF

8. Jou. 33 79 N Carotid

9. TM. 36 65 M AVF

Mean atandard 43,2 61.2

deviation = +13.3 + 8.0

* AVF » arteriovenous fistula

Toble- G20 |

Plasma .oncentrations of alfentanil
in patients suffering from rensl insufficiency

1. GAR. 2. LEC. 3. Lor.
5 nin, ng/al 5 min. ng/ml
8 min, ng/ml 10 : 10
13 15 15
30 30 k1)
63 L} 42
90 60 60
120 90 \ W
180 12¢ 320
240 180 130
300 3o 245
360 360 365

430 435



. Table 4-2b

Plasma concentrations of alfeatanil
in patients suffering fros renal insufficiency

4. BEN, 5. YAM. 6. VAL.
5 min. ng/nl 3 nin. + ng/ml 3 min, ng/ml
11 10 10
16 15 15
32 20 34
45 3o 4S
60 45 &0
90 60 90
122 920 120
180 120 174
240 170 240
300 255
360 360
420
anstablondc,

T 4-2¢

Plasma ccncentrations of alfentanil
in patients suffering fros renal ineufficiency

60

9
120
180
240
300
360
430

og/nl

8. Jou.

3 ain,
11
15
30
45
75
90
120
150
180

240

360
420

ng/ml

9. TR1.

3 min,
10
13
30
60
90

150
180
210
240
3ss
420

ng/sl
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Teb's 9-3

Hybri
in

kb=

d rate constants and half-lives of alfentaiil
patiencs suffering from reral f{osutficienc-
(1.V. dose = SO):..’I;)

1 2 3 4 5 6 7 9
(ng.m171)
. J\ —
B.
(nin."1)
o
[}
(min.)
. 1/2«
tl/2 8
.
T‘Lh‘ q-* Pharmacokinatic sarameters of alfentanil
a— i{n patients suffering from renal insufficiency
(1.V. dose = ”’glhg)
1 2 3 [} 5 ] ? 9
(nin, 1)
K12
k21
Kel
(nl.kg™1)
1
V2
Vdp
(ll.lll.'l.il-l)

Cly




Tabfla 4-5 abies
__

Mean pharmacokinstic parameters of alfentanil
in patiants suffering from renal insufficiency
(I.V. dose = 50 _,‘ll/ll) (n = %)

Paranerars wean Standard devistion wedian min, - BaX.
t 1/2 p (min.) 105.5 + 46,2 96 63.6 - 206
vdg (wl.kg"!) 409.8 * £8.7 74 315 - 576
Cly (ml.win.~lig~1) 3.13 + 150 2,78 106 -~ 6.28
¥ree fraction 0.17 +  0.06 0.19 0,097 - 0.2
flgr ¢ (nl.min."lkg™) 18.5 + 11.1 15 5.35 - 378
Vdgr g (ul.kg™l) 2375 + 910 2076 1513 - 3336
L
1&&1 a‘ b Pharnacokine=ic parameters of the free fraction of slfentanil
in patients suffering from renal insufficiency
(I.V. dose ~ 50 }aglkl)
1 2 3 4 5 6 7 8 9

Cler. ¢ -

(al.min."lkg."1)

Vdgr £,

(ni.kg™")

Tl A-7F ==l

Binding of alfentanil to plasma proteins
in patients suffering from renal tasufficiency
(% of drug bouad)

ng of alfentanil
/u} cf plisma 1 2 3 4 5 6 ? 8 9 mean + 5.0,

300 82.5 + 5.2

5N 79.5 8.3

mean 81.0 + 3.7




Tope -1

Number of Patients

Sex
Male
Female

Race
White
Black
Hispanic

Age (yrs.)
Mean
(range)

weight (kg.)
Male Patients
Mean
{: ange)

Female Patients
Mean
(range)

ASA Class

]
11

Treatment groups:

Significant difference for AS

pe0.05.

No comparisons made for age

L

CHARACTERISTICS OF PATIENTS

All Treatment Groups

Treatment Group

-~ O {3

wow

29
(26-~37)

64
(50-80)

[ L]

and weight.

11 111 w
5 ¥0 9 17
1 1 3
4 e 16
6 Yo 17
0 T 0
1 0 1

45 66 37

(41-52) (63-71} (18-53)

95 76 179
- -—  (133-205)

62 69 117
(53-74) (55-85) (92-167)

-
P
w

1 - under 40 years; II - 40-60 yrs; I1I = over 60
yrs; IV = morbidly obese

A Class, Groups I and 11 vs. Group IV,

12-00812
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Toble 19-6
W
ALFENTANIL PLASMA LEVELS
DESCRIPTIVE STATISTICS FOR INFUSION PATIENTS
MORBIDLY OBESE PATIENTS

Time Std.
(Minutes Post- Actual Mean Dev. Median
Administration) N Time (ng/m?) {ng/m1) _ (ng/m1)
1 9 1.0 . 286.70 239.08 233.44
3 9 2.9 396.81 199.66 364.15
5 9 5.0 508.63 181.93 486.90
10 9 10.0 242.82 136.02 218.91
15 9 15.2 197.25 103.74 180.10
30 9 30.7 149.07 61.81 140.15
60 9 64.7 137.61 62.74 127.37
90 9 89.9 134.66 62.86 120.55
120 9 120.8 103.57 59.61 86.52
150 9 154.0 82.12 45.59 68.90

12-01031
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ALFFNTANIL PLASMA LEVELS
DESCRIPTIVE STATISTICS FOR BOLUS PATIENTS

Time Treatment Group 1
(Minutes 1 11 11 - IV
Post Std. Std. atd. atd.
Adminis- Mean Dev. Mean Cev. Mean  Dev. Mean Dev.
tration] _N_ (ng/wl) (ng/mi) N (ng/ml) (ng/ml) N_ (ng/m})" (na/mlj; N_ (ng/m}} (ng/ml)
1 6 751,33 355.08 5 497.00 202.63 7 1045.00 476.54 6 932.50 Ala.42
2 7 6li.43 215.32 5 496.40 136.38 8 689.50 312.19 6 739.00 315.09
5 7 437.00 76.49 K} 325.33 91.45 9 486.72 156.07 5 435.80 77.96
10 7 309.57 53.03 5 274.80 91.70 9 326.79 B89.46 6 313.83 118.38
15 5 221.20 55.79 5 222.40 68.02 7 2 ¢9 68.29 6 2r4.17 129.67
X 7 166.71 35.47 5 104.40 101.50 9 186.34 68.02 5 140.40 65.58
60 7 87.67 33.32 5 £5.40 62.69 9 118.27 36.62 6 107.67 47.28
90 6 55.77 #2.48 4 7. 25 41.65 8 82.59 29.06 6 96.33 22.34
120 6 53.37 22.92 4 73,50 44.96 8 71.25 30.32 6 84.00 27.79
150 7 44.11 19.97 3 96.93 49.33 6 62.43 23.96 6 69.67 l6.46
180 S 31.94 12.60 3 55.33 28,92 6 62.10 22.18 5 63.80 18.25
210 5 22.52 12.58 3 38.10 32.29 2 56.40 32.67 5 58.20 15.25
240 5 17.42 8.68 4 22.72 11.30 7 42.4] 2.28 5 48.86 19.80
00 6 11.40 6.20 1 13.60 -- 6 29.55 17.06 6 39.82 17.61
360 6 7.24 4.4 1 22.40 - 2 23.35 21.85 5 ¥.52 17.61
420 3 6.10 2.93 4 7.95 6.66 2 17.29 12.70 4 27.15 16.66
480 2 4.05 1.91 1 0.83 - 1 4.80 -- 4 23.95 14.79
600 4 i.31 1.08 2 0.77 0.47 1 2.20 .- 3 6.73 1.46
120 3 0.90 0.52 2 0.26 0.01 2 1.70 0.85 2 3.65 1.06
1440 1] - - 0 -~ - 0 - - 2 0.23 0.11

1 1 = Alfentanil (under 40 years), II = Alfentanil (40 to 60 years),
111 = Alfentanil (over 60 years), IV = Alfentanil (Morbidly Obese).

L
ALFENTANIL PLASMA LEVELS

TREATMENT COMPARISONS FOR GOLUS PATIENTS
Time

< Treatment Group 1 )
(Wnutes I i ar— v
Adminis- Med ian2 Med fan? Med ian Med ian?
tratior) N (ng/ml) N (ng/ml) N (ng/ml) N (ng/ml) Fovalue P-value
| 6 690.04 5 460.41 7 953.67 6 859.55 2.85 0.06
2 7 57127.06 5 477.83 8 635.07 & 689.40 0.90 0.46
5 7 431.06 3 315,96 9 465.22 5 430.64 1.73 0.19
10 7 205.40 5 261.70 9 315.38 6 297.83 0.46 0.72
15 5 215.17 % 213.09 7 257.95 6 261.05 0.59 0.63
20 7 163.61 & 172.45 9 176.55 5 129.89 0.76 0.53
0 7 82.68 5 110.78 9 112.95 6 100.74 0.88 0.47
%0 6 52.10 & 68.28 8 7.19 6 94.%0 2.21 0.12
120 6 48,41 o 61.18 8 65.01 6 81.67 1.09 0.38
150 7 40.06 3 291 6 58.35 6 . 1.52 0.24
1803 5 29.98 3 50.75 ® 58.10 § 61.87 3.55 0.04
210‘ 5 20.33 3 27,90 2 5145 § 56.62 3.02 0.08
2405 5 1569 4 20.06 7 8. 5 46.04 5,35 0.009
0 6 9,39 | 13.60 6 25.19 6 36.93 5.13 0.0l
360 6 5.45 1 22.40 2 1751 5 27.37 3.58 0.054
420 3 5.67 4 6.16 2 11.92 & 24 .64 3.11 0.08
404 2 382 1 0.83 1 4.80 4 21.34 13.00 0.0?
g%‘ ; 8.% g g.;g é f§° 3 6.62 3.22 0.10
_ . . 59 2 3.57 7. .
1440 ] - 0 -- 0 - 2 .gz --6 ’ o__o 3

1 1 = Afentanil (under 40 years), 11 = Alfentani) (40 to 60 years),

2 I11 = Alfentanil (over 60 years), IV = Alfentanil (Morbidly Obese).

3 Assuming a Io*mrﬂl distribution,
Results of pairwise comparisons: Group I lower than groups 'Il and IV,
Results of pairwise comparisons: Group IV greater than groups I and II.

5 . Group 111 greater than group I1I.
Results of pairwise comparisons: Group I lower than group IV,




Tobvle §B-4

PHARMACOKINETIC VALUES+
_(Means)

Teatment Group

Nonobese <60 yrs.

Elderly Obese
Parameter
Beta Half-life 127 172
{min)
Clearance 225 179
(ml/min)
Volume 30.4 35.0
Distribution
(L/min)

Significant difference for beta half-life, elderly group vs.

nonobese group .60 yrs, p<0.05.

*Brown B. and Bentley J.: Personal Communication, date?

G@- Hllv(5wj:
Ne. P +s p F-
- :}Qf 7’-::-}_

J?::t)

’n

92

321

30.0
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Appendix 1

Camplete Maintenance Regimen Proposed -

NOTE: Obese patients with a hody magg index over
25 will be dosed on et imated legn body

SUBGROUP A (Groups 1, 11, 111 and 1v)
'-—-_-'_-—_

1)
2)
3)
4)

9

2)

3)
4)

Alfencanil, 75 ug/kg, as a bolus 1.v,
N,0 (602) in 05 with controlled ventilation
Pancuronium bromide, 0.} mg/kg i.v,

1f systolic erterial blood presgure exceeds 152
of control vValue, the patient may be given .
morphine (1-5 myg incrementally) Oor meperidine
(25~75 mg incrementally), 4n intravenous
vasodilator guch as ni:roprullide or
nitroglygerin, Or & putent inhalationg) agent
such as halothane or enflurane. 1p any case, g
notation will be mage in the cage record form
with agproPtinte comments (under vasoactive
agents),

SUBGROUP B (Groups 1, 11, 111 and 1v)
N

Steady~ptate alfentani] Plasma leveis will be
attained by the following infusion technique;

&. Groups 1, II end 111 loading infugion:

l. 10 mg alfentani] administered over 4
3-minute perjod (this may b itarted
Prior to thiopuntal and intu:ation)

2. waintenance infusion: gg ug/minute yntjl
10-15 minutes Prior to end of Operation

b. Group 1v patients wij} Teceive:

L. 4 mg alfentanil administered over a
S-minute perjod (this may be started
prior to thiopental and intubatjon)

2. wmaintenance infusion: 45 ug/minute untj}
10~45 minutes Prior to end of Operation

N20/0 = 60%/402% - with controlled
ventilation

Pancuronium bromide, 0.1} mg/kg i.v,

If systolic arterial blood Prussure exceeds 152
of control value, the patient B8y be given an
intravenous vascdilator such as nitroptulnidc,
nitro;lyccrin, O 4 potunt inhalational agent



Appendix 2

Dosing:

Pre-op Medications: diazepam 10 mg, PO will be given 60-90 minutes pre-
operatively; Garoup IV(morbidly obese) will receive glycopyrrolate,

0.2 - 0.3 mg IM and magnesium plus aluminum hvdroxide, 20cc PO, 30 minutes
preoperatively.

Induction Medications: thiopental sodium, 3-4 mg/kg IV, succinylchgtine
chloride, 1.5 mg/kg IV.
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Compound Wy
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WA Chemical structures of alfentani (AF), sufentanil (S8F) and the internal standard (IB).

SF

.1\L\_ _

\d A
2 4 ] 2 4
Ayt mengies

]
ﬁj“vdt-z @RS Gas chromatograms of extracis from (s) rat plasme, 2 min after as latravenous

g—

dose of sufentanil (BF), spiked with AF r the internal standard, and (b) rat heart theue,
8 min after an intravenous dose of alfentanil (AF), spiked with 15 as the | standard,
QOC eonditions were as indicated in the text.



e _______\___“___N._“_w\__
Compound Bampie Imternal ‘ j

Range *Quation Correlation
standard (u.lu.ple) Y= gx o) eoefficient
(na/mempie) < v T
AF Plagma (1ml) 300 1 -~1000 1.04¢ -0.012 0.9908 11
Tinsue {1g) 250 2.6~ 80p 1.671 —0.008 0.9g98 9
sr Plaama (1 ml) 100 i -~ 100 0428 +0,005 00904
e {1 g} B0 2.5~ 25y 0.850 ~0.003 0.9988 [ |
“Y = poak ares ratios (AF/IB yng BF/AP I;pecﬁ'dy), X ~ toncentrating ratios (A.P-E
and BF/AF, respectively)
TAnief} 2
IRNSPRODUCIBIUTY DATA PoR THE DETER.MINAT?ON or ALFENTANIL (AF)
Added ad, mean + 8 X ) » BEM (x;
{vg/e) (=a/g)
._\—N__\‘__\__ —~—
125 1482 3.4 9.6
28 285517 8.7
50 48.2: 1 ¢4 2.9
125 118 s 322 1.9
250 M8 :310 4.0
800 M3 234 4.8

1000
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r
5 1004
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Table 1. Antibody speci }r competition betwed i vanious
rmnble meubolnes nnd [*H]alfenmanil or [3H]sufentanil
or binding 1o the 1espective antibodies. Cross-rc +:1.0u is
expressed 3¢ the molar rano of alfentanil or suf=:1-.a;! and
the test compound required 1o inhibit by 56% com
formation between the tracer and the antiaerum l D )

e ——

Structure R,
f’ alfentamil wicntami
",-Cﬂl Cry - X
T CH CH n}‘u- s
@ U g L
Rl RI "’”
s
-CH-O CH, -C-CH,-CH, 10 10
0
n
< H-0O-CH, -C-CH:-CH,COOH 12 11
hapien hapien
“H-O-CH, -H %0 i3
.‘.’
CH~ 0K ~C-CH—CH, 12 »
CH. O -H — n
0
L]
~COOH € CH-CH, - w7
(4]
i
‘H COHCH,y 288 ]
(N,—D-tn,
H-N 0
e u-g-cnicn’ >1000 > {900
0
Y
' A1
Fﬁw" (2
100
£ 00, .
g i
[ [
L]
§ i
Y mj
§ 10N
s ]
E 'Oj tva{P)= 88 min
E
Q
&
1- U Ty ey ey
0 1 2 3 & ] 6

Time (h)

Fic, 2. Mean plasma alfeatanil concentrations in
Patients (n = 2 after intravenous administration d
&l a1 S0 ug kg-'. Concentrations were

RIA applied directly to plasma samples.
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Table 2. Antibody specificity: competition between chem-
ically related mlge:umdf-!l]lﬂenmulanH ufentanil
for binding 10 antibodies direcied o alfentanil or sufen-
tanil. Cross-reaction is expressed as the molar rativ of
alfcntanil or sufemanil znd the et nd requircd to
inhitut by 50% com, tl formation between the wrzcer and
the antiserum (ID:

D50
Reference No.
(grneric same) Su.cture alfemtonil  sufentanil
RAIN00
sufenanil
s c CH"O-CH:
[_:I' T "i": : ﬁ 1000 1
-C— - >
N-C cna CHy
RIN209
alfentanil
/‘.’,\ CH;0-CH
CH,—CH,‘.-NI‘ ?|J~CH_‘_'C'H2"H\-“ ’\ g
N==N R-C-ClHgChy 1 >1000
’s
W
R4263
fewtamyl
Ocn ~CHy x
N-C-CHzCH, >1000 13
<]
3799
carfeatanil
-0-CHy
@c" vy "CX H >1000 >
N- 8 ~CH; cu,
R34S
lofentanil
H
¢ c-0-cw,

Wecusemsn N 8
D 17N . N-B'-CH-CH >1000 a
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INDIVIDUS'. PARAMETERS OF THE CHILDREN

Patients Age Weight Intervention .
{ysars) {kg) ’

SEC. 4.75 20 Ectopia

COR. 5.5 n Ectopia

NEV. 7.75 23 Ertopis D.

ARM, 4.5 14 £ilateral ectonia

GOoT, 4.8 23.8 Ectopia

AFO. 4.5 20,5 Ectoplas

TRA. 623 23 Ectopla G

PER. 4.9 2 Ectopla G

I_Avenoe < ET 5.7 2 1.4 21.0 &+ 3.1

PLASMA CONCENTRATION OF ALFENT, -l
'_l:g_b_!g 1*2 IN T'E CHMILD AFTER 1mvs:ssn-xuz;:c';:

OF 20 4g.kg™L

a

Average s ET

2 §
i)
!
8
:
g
g
A
g
g

510 » 304
233+ 0
179 + 70
139+ 2
103 + 31
63.9 » 18.9
34.4 + 9.3
179 + 72
14.0 ¢ 4.9
622 »2.7
4.04 «2.38
1.68 » 1.09
0.66 » 0.49
027 » 0.i1

NS B28bEEvewe

[
3

BH&




Table 14-3 i e o v 20

OF ALFENGANIL IN THE CHILD (1.V. 20 9.kg %)

Saepling '
times In ssr. lcor. |nev. |am. |[tov. (aFD. | TRA. [PER. |Aversge & ET
{minutes }
t 12 (min)
o’ 5.13 + 2.
8 4023 + 8.:.
Vo ml. kg™t
ve 69.8 « 56.3
vt 93.7 + 55.9
vd,, 163.5 + 110.4
vdg 289.8 + 180.2
| . U — S L 2 a
lesrarce 1 P | I | 1 1
oagnl A3+ 1,75
-1
9 I T T R I
rou min <1 |sec. {cor. |mev. |am. | cor. | AFD. | TRA. | PER. | Average + ET
1
ez 0.051 + 0.4
1 1 L1 l |
1} | | | I R
Ll 0.0 + 0.D06
] 1 ] 1 ] | |
1 | | i | | |
[:1 0.088 + 0.034
] 1 1 N | | |
Table 1&.. ll * ALFENTANIL BINDING TO PLASMA PROTEINS
et —& IN THE & TO O-VEAROLD CHILD
.-
ion of
1fentanil| sEc. |cor. | nev. | s, | GoT. | AFO. | TRA. | PER. | Aversge o ET
/ml of
28MA
{
] |
500 85.5 = 3.9
N | | | { I
| 1 l | ! I
0 89.5 » 2.4
Ll i1 i i 1 ]
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‘#‘L‘i .1.‘-1 Tabig"N: Ladorateries participating 1n the interlsborstory study.

—— [ —

Labdoratory:

Departsent of Drug Netadolism and Pharmacokinetics
Janssen Pharmacsutica, Beerse, Pelgiumn

Latoratoire de Pharmscocinétique,
Labtcratoires Junsaen, Aubervilliers, France

3. Anesthesiology Service,
Stanford University School of Hedicine, Palo Altu, CA, %.S.A.
8, Ansestheiics Unit,
Ths London H--'pital, London, U.K.
- 9. Departsent of Anesthesiology,
University Hospital of Lsiden, Leiden, The Nethsrlands
6. Department of Anesthesia,
University of Boan, Bonn, G.F.R.
T. Departmsnt of Aneathesiology,
MIN. Aachen, G.P.R.
8. Department of Anesthesiology.

Emory University Medical School, Atlants, @A, U.S.A.

JedivY: Alfentanil plassa levels in clinical sasples.

TS

Alfentanil, ng/ml reported

-

Lanp 1 Lab 2 [Ladb 3 Lab 4| Lab 3 [Lap & | Lab ¥ Lab 8
Qc RIA RIA (R) RIA RIA ac RIA RIA RIA RIA
(= reference
msthod)

cil
€12
Cc1)

€19

table by the method ir question.
encugh plasma availadle to perform the assay.
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.m Alfentsnll plasss levels in spiked control s

wvies. (oo 3o foble. (S5 - 9)

Alfentanil, rg/ml reported
Ssmple Alfentanil Lad 1 Lab 2 {Lab 3 Lab & [ Lab 5 | Lab 6 | Lab 7 Lab 8
do. ag/al
added oc RIA RIA (R) RIA RIA ac RIA RIA RIA RIA ac
c1 0.00
c2 .30
c3 0.99
CA 2.96
cs .86
co 2.6
cr 98.6
cs 93.6
(~ ] 96
Ccl0 986
1  mot detectadle by the method in question.
2 Values betwesn brackets were not teken into account for the statistical analysis.
3 not messurasble because of incomplete mixing of serus with RIA reagents. .
s Not enough plesrm available to perform the assay.
GC: GCas chrouatography (with nitrogen-phosphorous detectiom).
RIA: Direct radiolmsuncoassay.
RIA (R): Radioimsuncassay, preceded by extraction of the samples.
sble: @ (5-Y .
= Accuracy and precision of the RIA and GC procedures.
R.E., %*
Sample Lab 1 Lab 2 | Lab 3 Lab 4] Lab 9| Lab 6| Ladp ? Lad 8
b'
ac RIA RIA (BR) RIA KIA ec RIA RIA RIA KIA ac
u - -
c2
)
| ] L |
cs
]
cé
cr
- ]
€10
. 8.9 181 198 | 1a3 26.4 5.8 o.8| 19.9 6.0 .3 16.2
Precision® 1.4 20.9 4.7 s.2 - 3.8 1.9 6.3 3.8 3.0 5.
GI'O .
® R.E. : relative error (% deviation fros the true value)
® N.R.5.: meun relative error, calculated for the absolute values of the distinct relative errors

for aifentanil concentrations above 1 ng/md '
€ 4 C.v.: cosfficient of veriation as ssasured from the results of the duplicste sasples (C7 end C8)
(#hEN. dovs mY Adkn iWte actount B “hrne vole )
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INTE: L«.iDRATORY STUDY : ALFENTANIL
PLAGHA LEVELS IN SPIKED CONTRO:
| SANPLES {NG/NL)
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INTERLABORATORY STUDY : ALFENTANIL
PLASMA LEVELS IN CLINICAL SAMPLES
(NG/NL)
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