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AADA 62-756/S-014 - 5 993

Merck Sharp & Dohme Research Laboratorles
Attn.: Ronald A. Salerno, Ph.D.
Sumneytown Pike

West Point, PA 19486

Dear Sir:

Reference is made to your supplemental antibiotic drug
application dated October 4, 1991, submitted pursuant to Section
314.70(c) (Special Supplement - Chénges Being Effected) of the
Regulations, regarding your abbreviated antibiotic drug
application for Primaxin® I.V. (Imipenem-Cilastatin Sodium for
Injection), ADD-Vantage vials.

The supplemental application provides for revised package insert
labeling reflecting revisions in the ADVERSE REACTIONS section.

We have completed the review of this supplemental application and
it is approved. Our letter of January 5, 1987, detailed the
conditions relating to the approval of this abbreviated
application.

The material submitted is being retained in our files.

Sincerely yours,

illiams, M.D. 2"3*‘73

Director
Office of Generic Drugs
Center for Drug Evaluation and Research

ccC:
AADA 62-756/5-014

HFD 600/RF 2™
HFC-130/JAllen BT
HFD-82 (2

HFD-638 /KRoberts/JPhillips
mw/1/30/93/627565.014 va,g”/a/
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; ) PRIMAXIN® .V, . - .-
M " {Imipenem-Cilastatin Sodium for Injection, MSD)
S e ', DESCRIPTION . :

- PRIMAXIN* L.V. (Imipe 1-Cil in Sodium for Injection, MSD} is a sterile
- formulation of imipenem, a thienamycin antibiotic, and cilastatin sodium, the
ibitor of the renal dipeptidase, dehydropeptidase |, with sodium bicarbon-

* -agent for intravenous administration. EE X
lmipenem (N-formimidoylthienamycin monohydrate} is a crystalline deriv-
ative of thienamycin, which is produced by Streptomyces cattleya. Its chemi-
callname is [5R-[5c, 6 (R*)]]-6-{1-hydroxyethyl)-3-{[2-[(iminomethyl}amino)
ethyllthio}-7-0xo-1-azabicyclo {3.2.0] _hept-2-ene-2-carboxylic, acid monchy-
» .drate. Itis-an off-white, nonhygroscopic crystalline compound with a molecu-

i
‘ate added as a buffer. PRIMAXIN'I.V. is a potent broad spectrum antibacterial

lar weight of 317.37. It is sparingly soluble in water, and slightly soluble in ~

methanol. Its empirical formula is C1,Hy;N30,S » H,0, and its structural for- *

mulais:’

OH
Y1 H

NH

“CooH

Cilastatin sodium. is the sodium salt of a derivatized heptenoic écid. Its

chemical name is [R-[R*, §*-(2)]]-7-({2-amino-2-carboxyethyl) thio]-2-[[(2,2-di-

methyleyclopropyl)carbonyllamino]-2-heptenoic acid, monosodium'sait. It is
an ‘off-white.to yellowish-white, hygroscopic, amorphous compound with a

""molecular weight of'380.43. It is very soluble in water and.in methanol. Its

empirical formula is C1gHa5N,05S Na, and its structural formula js; .

o

COONa

PRIMAXIN LV. is Buffered'to_’provide solutions in the pH range of 6.5 to0' 7.5.

in pH when
dirécted. (See COMPATIBILITY AND-STABILITY.) PRIMAXIN L.V. 250 contains.

mg-of sodium, (0.8 mEq) and PRIMAXIN LV. 500 contains 37.5 mg of

. Variations of color within this range do not affect the potency of the product.

oo CLINICAL PHARMACOLOGY
Intravenous Administration - } N

Intravenous infusion of PRIMAXIN 'LV. over 20 minutes results in peak
lasma levels of imipenem antimicrobial activity that range from 14 to 24 mcg/
[ or the 250 mg dose, from 21 to 58 mcg/mL. forthe 500 mg dose and from 41
mcg/mL for the 1000 mg dose. At these doses, plasma levels of imipenem.
antimicrobial activity decline to below 1'mcg/mL or. less'in 4 to 6 hours. Peak
. ma levels of cilastatin following"a. 20-minute ‘intravenous infusion of
MAXIN I.V., range from 15 to 25 meg/mL for the 250 mg dose, from 31to 49
‘mog/mL for the 500 mg dose and from 56 to 88 mcg/mL for the 1000 mg dose.
Géneral |~ ! L ) : CL . N
'plasma half-life of each component is approximately 1 hour. The bind-

f imipénem to human serum-proteins is approximately 20% and that of
cilastatin is'approximately 40%. _Approximately 70% of the administered im-

-ipenem is recovéred in'the Wne Within 10 hours afterWhich'no further urinary
*.excretion is detectable. Urine concentrations of imipenem in excess of 10 mcg/

Approximately-70% of the cilastatin sodium' dose is recovered in the urine

in 10 hours of administration of PRIMAXIN LV. . - .
No accumulation. of PRIMAXIN LV. in plasma or urine’is observed with
imens administered as frequently as every 6 hours.in patients with normal
function, : s
i whenadministered along, is

e I resulting in relatively low levels in urine. Cilastatin sodium, an
itor of this enzyme, effectivel ol frives

-7 | (IMIPENEM-CILASTATIN SODIUM FOR‘INJ‘E.CTIONIY,“MSD)JV‘

' PRIMAXIN® 1V, X
{Imipenem-Cilastatin Sodium for Injection, MSD)

. ~ Imipenem Level L
Tissue or Fluid n meg/imL or meglg < | Range
Vitreous'Humor 3 % 3.4(35 hours post dose) -2.88-3.6
Aqueous Humor 5 +2.99 (2 hours post dose} 2.4-39
Lung Tissue 8 5.6 (median) , . - 35-155
Sputum T 2.1 R . , i -
Pleural | N 1 22.0 . . . - -_
Peritoneal 12 23.9'S.D.'+5.3 (2 hours post dose) -

* Bile 2 5.3 (2.25 hours post dose) - 4610 6.0
CSF (uninflamed) - 5, 1.0 (4 hours post dose} 0.26-2.0
CSF (inflamed) © 7 - 2.6(2hours post dose) ¢ 0555
Fallopian Tubes 1 13.6 . Lo —
Endometrium 1 14 . - -
Myometrium - .. 1 50 [ —

one B 10 26 . 0.4-5.4
Interstitial Fluid. 12 16.4 10.0-22.6,
in.’ Y12 44 h - NA
Fascia . .12 44 NA .
Microbiology -

The bactericidal activity of imipenem results,fr(:im the inhibition of cell wall
synthesis. Its greatest affinity is for penicillin binding proteins (PBP).1A, 1B, 2,
4, 5, and 6 of Escherichia coli, and 1A, 1B, 2, 4 and 5 of Pseudomonas

- aeruginosa. The lethal effect is. related to binding to'PBP 2 and PBP 1B.

are prepared and used as

um (1.6 mEq). Solutions;of PRIMAXIN 1.V, fange from colorless to yeliow. .

an bé mainitained for up to 8 hours with PRIMAXIN V. atthe 500mg dose. .

din the'kidneys by dél{y- .

Imipenem has /n vitro activity against a wide range of gram-positive and gram-
negative organisms, . ' . S e ' . .

vImipenem has a high degree of stability in the pr of beta-: n .,
both penicillinases and cephalosporinases produced by gram-negative and
gram-positive bacteria. It'is a potent inhibitor of beta-lactamases from certain
gram-negative bacteria which are inherently resistant to most: beta-lactam
antibiotics, e.g., Pseudomonas aeruginosa, Serratia spp.; and Enterobacter
spp. ]

In vitro, imipenem is active against.most strains of clinical Visélatles of the -

following microorganisms:
Gram-positive:” '~ . . . -
. Group D streptococei {including entefococei e.g., Streptococcus faecalis)
NOTE: Imipenem js inactive against Streptococcus faecium.,
Streptococcus pyogenes {Group A streptacocei) . > -
Streptococcus agalactiae (Group B streptococei) | - .
. Group C streptococci : v N
. Group G streptococci - I
-, Viridans streptococci. . ‘ . - . v
Streptococcus pneumoniae {fol rmerly Diplo¢occus pneumoniae)
Staphylococcus aureus including penicillinase producing strains’
*  Staphylococcus epidermidis including penicillinase producing strains
' NOTE: Many strains of methicillgn-resistant staphylococci are resistant to
. imipenem. L e )
~ Gram-negative: . o L
Escherichia coli o ‘ I
- Proteus mirabilis : : - Yo b E
‘Proteus vuligaris :
Morganella morganii . )
Providencia rettgeri T '
.- Providencia stuartii . .
Citrobacterspp. - . - ’ . -
Klebsielia spp. including K. pneumoniae and K. oxytoca . . )
" Enterobacter spp. . E '
Hafnia spp. including H. alvei N X . .
Serratia marcescens -/ : ) . . P
.S"efratiq spp. inClul_iil;I‘g S. liquefaciens S .
f :

\ . . i N

< g . .

P P
H. influenzae .
Gardnerella vaginalis' .
Acinetobacter spp.. - . |
Pseudomonas aeruginosa N . Lo~ : ’

" NOTE: Imipenem is inactive against P. maltophilia and some strains of £, -

) cepacia. 7T S .

Anaerobes: " - S . R -
Bacteroides spp. including Bacteroides bivius, Bacteroides fragilis, Bacte-

roides melaninogenicus . . v o . .
Clostridium spp. including C. perfringens ' ) R

' Eubacteriumspp. =~ . - -
Fusobacterium spp. - : . -
Peptococcus spp.. R [ v
Peptostreptococcus spp: - . P

. Propionibacterium spp. including A, acnes ) Lo

A

of rely p renal [

at when imipenem and cilastatin sodium are given concomitantly fuily.
3quate antib ial levels of imipenem are ieved in'the urine. - N
fter a.1 gram dose of PRIMAXIN |.V., the following average levels of
penem were measured (usually at 1 hour post-dose except where indi-
d) in the tissues and fluids listed; - - . .

daistered trademark of MERCK & CO., INc, -
PYRIGHT © MERCK & CO., Inc., 1987

Ali rights reserved

t yces spp.
Veilloneila spp. . - !

Imipenem has been shown to be active in vit'ro'agaiﬁst the follbwing micro- -

organisms; however, clinical efficacy has not yet been established. '
. Gram-positive: . B L . g _
Listeria monocytogenes - o -
Nocardiaspp. - 3 o ) o
Gram-negative: . . Lo
Salmonella spp. D .. . -
Shigella-spp. S : -

1
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’ SR INDICATIONS AND USAGE

susceptuble strams of the d ganlsms in the |s ted .Mild cases of pseudomembranous colitis may respond to drug dlscontmu-
. below: N T L L . arice alone. In more severe cases, nent may i PY,
.- (1) Lower infacti Staphyl 'cqsgu us(pemcﬂlmase " approprlate bacteriological studles, fluid, el lyte and protein
. produclng stralns), Eschem:hla coll, Kiebsiella sp .. tation, and the use of a" drug such as oral vancomyci as indicated. Isolation of
. hilus:parainfl *. Acinétob. spe- . the patlent may be advrsable. Other causes “of colitis’ should also be con5|d-
o c1es, Serratia marcescens S e ered. . .. o N . . . L
.. (2). Urinary tract infecti (C d and u li d}).. Staphylo-- o, - e X ' ,i
“coccus aureus (penicillinase producing strains)*, Group D streptococci {en- Lo PRECAUT'ONS Yo e :
terococcr) Escherichia coli, Klebsiella species, Enterobacter species, Proteus ~ General
vulgans* medencla rettgen* Morgane//a morganii*, ., Pseudamonas CNS adverse expenences such as confusronal states, myoclonic . actlvr
aerugmosa 3 : . and seizures have béen repofted durlng treatment with PRIMAXIN . V., espe— :
bdominal infecti Staphyi: s aureus (pemmllmase pro-. . cially when recommended dosages were exceeded. These experiences have
ducing strains)*, Staphylococcus epldermldls, Group D streptococci (entero- - occurred most commonly.in patients with CNS disorders {e.g., brain lesions or
cocci), Escherichia coli, Klebsiella- species; Enterobacter species,. Proteus  history of seizures) andior compromlsed renalfunct|on However, there have
speC|es {indole positive and indole negative), Marganel/a marganu* Pseu- ' been reports of CNS adverse experiences.in.p who had no
C its pecies, Cle , Gral sitive or documentéd underlying CNS disordeér-or compromlse renal function
anaerobes, lncludlng Peptoc Pe s, Eu- Patients with severe or marked impairment of i fenal furiction, whethero

17362415 . .. T ' : S
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Yersinia spp. mcludlng Yersinia enterocalltlca, Yersinia berculosis - (4) Gy logic infecti Staphyle aureus (pemcllllnase prcduc-
. Bordetella bronchiseptica . . . ‘ing strarns)* Staphylococcus epldermldls, Group B streptococcl, Group D
-Campylobacter spp. - * ' T .. =~ strep enter co I Proteus .spe- i
 Achromobacter spp. - S L . cies (indole positive and lndole gative), Enterob pecies*, Gram-| -posi- i
- Alcaligenes spp. e A C tlve ahaerobes, g F u L 5 Peptostr -
Moraxella spp. - o o . L . *, Bifidob. ies*, Bacterotdes spemes.\ .
Pasteurella multocida . - B fragl/ls* Gardnerella vaglnalls '
Aeromanas hydrophila V- - ! -

g aureus (pemclllmase producmg
i), Esch call Klebsiella spe--

. Plesiomonas shigelloides . o stralns), Group D streptococm (enter
Neisseria gonarrhaeae (|nclud|ng pemcmlnase-producmg stralns) X cies, P: Serratia

Bac-

£t

P P

Anaerobes: . : X \ . teroides species, B. fragll/s* > E . .
-Bacteroides asaccharolytlcus L = {6} ‘Bone and joint infections. Slaphylococcusaureus(penl nase produg- |
Bacteroides disiens . ing strains), Staphylacoccus epidermidis, Group D streptococcr (enterococcn, :
Bacteroides distasonis . ' K . . Enterobacter sp P 0 aer . o

. . Bacteroides ovatus . L : : e {7} Skin and skin ireinfecti Staphyl aureus(pemcllllnase -

- Bacteroides thetdiotaomicron - - producing: strains), Staphyl pid ,'J' GTOUP D streptococci (en- -

' Bacteroides vulgatus ¢ - : - . terococci), Escherichia coli, Klebsiell ies, Er species, Proteus ;

In vitro tests show |mrpenem to act synerglst|cally wnth amlnoglycoslde - vulgaris, Providencia rettgeri*, Marganella morganu, Pseudomanas .
antibiotics some of P: aer - aeruginoss, - Serratia peci !

“Susceptibility Testing = - ) Gram-positive anaerobes, |nclud|ng Peptacoc pecies and Peptostrep
Quantitative methods that. requne measurement of zone dlameters givethe P! 5 C ' g 8. fragll/s, Fusabacterlum

- miost precise estimate of antibiotic susceptibility. One such procedure has ~ [ species®.

- been recommended for-use with discs to test susceptibility to imipenem. Endoc Stap aureus {penicillinase producing strains).

- Reports from the laboratory giving résults of the standard single-disc sus- 9) Polymu:robrc mfectlons PRIMAXIN IV is indicated. for polymicrobic -
- ceptibility test with a 10 mcg imipenem disc should be interpreted according to infections including those'in which S. pneumoniae (pheumonia, septicemial, <

the following criteria. * - Group A beta-hemolytic streptococcus {skin and skin structure), or non- -

-Fully susceptible organisms produce zones of 16 mm or r greater, indicating penicillinase-producing S, aureus is one of the causative organisms. However,
that the test organism is likely to respondto doses of2g per day-or less (see monobacterial infections due to these organisins are usually treated with
DOSAGE AND ADMINISTRATION). ' narrower spectrum antibiotics, such as penicillin G.

Moderately susceptible organisms produce zones of 14 to 16 mm and are - _ - PRIMAXIN LV. is not.indicated in patients W“h men""QI"S becausse. safety -
‘expected t0 be susceptible if the maximum recommended dosage js used.orif - ~ and efficacy have not been established. :
- infection is-confined to tissues and fluids in which high antibiotic levels are Becauseof its broad spectrum of bactericidal actlVltY agalnst gram-posrtlve
attalned . and gram-negative aerobic and anaerobic bacteria, PRIMAXIN L.V. is useful for

‘Resistant organisms produce zones of 13 mim or Iess, indicating that other the_treatment of mixed ‘infections and"as presumptive therapy P"Or to the
therapy should be selécted. identification of the causative organisms. - . : Yooy

A bacterial isolate may be consldered fully susceptlble if the MIC value: for Although clinical improvement has been.observed in patients with- CYS‘IC
“imipenem is equal to or less than 4 mcg/mL. Organisms are considered - . fibrosis, chronic pulmonary diséase, and* lower respiratory tract: infections -
moderately susceptible if the MIC value is 8 mcg/miL. Organisms are consid- * caused by Pseudomonas: 39’”9’"033: bacterlal eradlcatlon may "Ut neces- |
ered resistant.if the MIC is equal to or greater thari 16 mcg/mL. - . sarily be-achieved. .

The standardized guality control procedure requires use of control organ- - As with other beta-lactam- antrblotlcs, some stralns of Pseudomonas -

isms. The 10 mcg imipenem disc should give the zone diameters listed below -aeruginosa - may. develop: resistance fairly rapidly on treatment with
for the quality cgmmrstrams 9 N ) PRIMAXIN‘ILV. When clinically appropriate durlng therapy of Pseudomonas .
‘< Organism. ' . 'L ATCC . Zone Size.Range aeruginosa infections, periodic susceptibility testing should be done. ™~

2 “Infections resi: to'other , for example, cephalosporins, pen- :
‘E. coli . . L -o25922 7 . 2632mm .- ... ' icillin, and amlnoglyc05|des, have been shown to'respond to treatment wnh
Ps..aeruginosa o T, 27883 v 20-28mm .. PRIMAXIN | V. ) ) . N
“ Dilution susceptibility tests should give Mle between the ranges lxsted ‘ . L T =
balow for the quahty control strains. . PRIMAXIN Itl |sr contralgdolga-lt:: ':D,:::::\?:l fvho have shown hypersen ) ’
Otganism R Lo ATeC _MIC {mcg/mt) : smwty to any component of this product. )
E. coli T 25923 - . 0.06-0.25 . o A R,
S.auréus . .. 29213 ) 0,015+ 006 .. ) . WARNINGS - Lo
S. faecalis : 29212 - : 0. . L SERIOUS 'AND OCCASIONALLY. FATAL HYPERSENSITIVITY. (anaphylactlc)
Ps. aeruginosa . ° ‘27853 - 1.0:4.0 " "REACTIONS HAVE 'BEEN. REPORTED.IN' PATIENTS RECEIVING. THERAPY
‘Based on blood Ievels of i |m|penem -achieved |n man, breakpomt crlterla . WITH BETA- LACTAMS .THESE REACTIONS ARE MORE.APT TO OCCUR IN/
have been adopted fori |m|penem . . . “PERSONS WITH A HISTORY OF | SENS!TIVITY TO MULTIPLE ALLERGENS!. L
. i \GIHERE HAYE BEEN CEORTS OF PATENTS WIH A HETOR GF FEN.
‘Category ~ . =~ ... - Zone Diamet R ddMIC . E -
O ikt o Ereakpoint - SITIVITY' REACTIONS WHEN TREATED WITH ‘ANOTHER.BETA(LACTAM,  }
h . TR . L . (mcg/mL) _ . \BEFORE 'INITIATING. THERAPY WITH PRIMAXIN- L.V, CAREFUL INQUIRY i

SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY: REAC-. o

MSUSCGP"NB o e - OTHER ALLERGENS. IF-AN ALLERGIC REACTION TO ‘PRIMAXIN LV." OC- -
A gﬂerate!lysl - 14157 o ~ 8. . CURS, DISCONTINUE THE DRUG. SERIOUS HYPERSENSITIVITY REACTIONS
sceptible ’ . ' =16 Co MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY'MEASURES,

- Pseudomembrandus colitis has been reported with vrrtually all antibiotics,
-including PRIMAXIN 1.V.; therefore it isimportant to consider its dlagnOSls in -
patients who. develop diarrhea in association with antlblotlc use. This colitis

PRIMAXIN I.V.is lndrcated for the treatment of serious lnfectlons caused by may range in severity from mild to life threatening.

Resrsrant L T _513 _'

Spi
specles' 'Elfldabactenum speC|es B’ac— N undergomg hemodialysis, had a higherrisk of seizure activity when receiving
tErOIdes specles, mcludmg B fragilis, Fusobacterium- specles - L maximum recommended doses than those with no |mpa|rment of renal func

*Efflcacy for this' orgamsm in this organ system was studled in- fewer . *Efflcacy for this orgamsm |n t
than 10 mfectrons L . . . . ‘than 10 mfectlons




PRIMAXIN® V.
{Imipenem-Cilastatin Sodium for Injection, MSD}

tion; therefore, maximum recommended doses should be used only where
clearly indicated (see DOSAGE AND ADMINISTRATION]).

Patients with creatinine clearances of <5 mU/min/1.73 m2 should not receive
PRIMAXIN V. unless hemodialysis is instituted within 48 hours.

For patients on hemodialysis, PRIMAXINL.V. is recommended onlywhenthe
benefit outweighs the potential risk of seizures. .

Close adherence to the recommended dosage and dosage schedules is
urged, especially in patients with known factors that predispose to convulsive
activity. Anticonvulsant therapy should be continued in patients with known
seizure disorders. If focal tremors, myoclonus, or seizures oceur, patients
should be evaluated neurologically, placed on anticonvulsant therapy if not
already instituted, and the dosage of PRIMAXIN LV. re-examined to determine
whether it should be decreased or the antibiotic discontinued.

As with other antibiotics, prolonged use of PRIMAXIN LV. may result in
overgrowth of nonsusceptible organisms. Repeated evaluation of the pa-
tient’s condition is essential. Iif su perinfection occurs during therapy, appropri-
ate measures should be taken.

While PRIMAXIN LV. possesses the characteristic low toxicity of the beta-
lactam group of antibiotics, periodic assessment of organ system function
during prolonged therapy is advisable.

Drug Interactions

Generalized seizures have been reported in patients who received gan-
ciclovir and PRIMAXIN I.V. These drugs should not be used concomitantly
unless the potential benefits outweigh the risks.

Since concomitant administration of PRIMAXIN V. and probenecid resuits
in only minimal increases in plasma levels of imipenem and plasma half-life, it
is not recommended that probenecid be given with PRIMAXIN .V,

PRIMAXIN 1.V. should not be mixed with or physically added to other antibi-
otics. However, PRIMAXIN I.V. may be administered concomitantly with other
antibiotics, such as aminoglycosides.

Carcil is, Mutag is, Impairment of Fertility

Gene toxicity studies were performed in a variety of bacterial and mam-
malian tests /n vivo and in vitro. The tests were: V79 mammalian cell mutation
assay (PRIMAXINLV. aloneand imipenem alone), Ames test (cilastatin sodium
alone), unscheduled DNA synthesis assay (PRIMAXIN I.V.) and in vivo mouse
cytogenicity test (PRIMAXIN L.V.). None of these tests showed any evidence of
genetic damage.

Reproduction tests in male and female rats were performed with
PRIMAXIN V. at dosage levels up to 8 times the usual human dose. Slight
decreases in live fetal body weight were restricted to the highest dosage level.
No other adverse effects were observed on fertility, reproductive perfor-
mance, fetal viability, growth or postnatal development of pups. Similarly, no
adverse effects on the fetus or on lactation were observed when PRIMAXIN V.
was administered to rats late in gestation.

Pregnancy

Pregnancy Category C. Teratogenicity studies with cilastatin sodium in rab-
bits and rats at 10 and 33 times the usual human dose, respectively, showed no
evidence of adverse .effect on the fetus. No evidence of teratogenicity or
adverse effect on postnatal growth or behavior was observed in rats given
imipenem at dosage levels up to 30 times the usual human dose. Similarly, no
evidence of adverse effect on the fetus was observed in teratology studies in
rabbits with imipenem atdosage levels at the usual human dose,

Teratology studies with PRIMAXIN LV. at doses up to 11 times the usual
human dose in pregnant mice and rats during the period of major organ-
ogenesis revealed no evidence of teratogenicity.

Data from preliminary studies suggests an apparent intolerance to
PRIMAXIN I.V. (including emesis, inappetence, body weight loss, diarrhea and
death) at doses equivalent to the average human dose in pregnant rabbits and
cynomolgus monkeys that is not seen in non-pregnant animals in these or
other species. In other studies, PRIMAXIN 1.V. was well tolerated in equivalent
or higher doses (up to 11 times the average human dose) in pregnant rats and
mice. Further studies are underway to evaluate these findings.

There are, however, no adequate and well-controlled studies in pregnant
women. PRIMAXIN 1.V. should be used during pregnancy only if the potential
benefit justifies the potential risk to the fetus.

Nursing Mothers

it is not known whether this drug is excreted in human milk. Because many
drugs are excreted in human milk, caution should be exercised when
PRIMAXIN LV. is administered to a nursing woman.

Pediatric Use

Safety and effectiveness in infants and children below 12 years of age have

not yet been established.

ADVERSE REACTIONS

PRIMAXIN 1.V. is generalirwetitolerated. Many of the 1,723 patients tréated
in clinical trials were severely ill and had multiple background diseases and
physiological impairments, making it difficult to determine causal relationship
of adverse experiences to therapy with PRIMAXIN I.V.
Local Adverse Reactions

Adverse local clinical reactions that were reported as possibly, probably or
definitely related to therapy with PRIMAXIN V. were:

Phlebitis/thrombophiebitis—3.1%

Pain at the injection site—0.7%

Erythema at the injection site—0.4%

Vein induration—0.2%

Infused vein infection—0.1%
Systemic Adverse Reactions

The mostfrequently reported systemic adverse clinical reactions that were

¢ reported as possibly, probably, or definitely related to PRIMAXIN 1.V, were

7362415

PRIMAXIN® LV,
{Imipenem-Cilastatin Sodium for Injection, MSD)

nausea {2.0%), diarrhea (1.8%), vomiting (1.5%), rash (0.9%), fever {0.5%), .

hypotension (0.4%), seizures {0.4%) (see PRECAUTIONS), dizziness {0.3%);
pruritus {0.3%), urticaria (0.2%), somnolence {0.2%).

Additional adverse systemic clinical reactions reported as possibly, proba-
bly or definitely drug related occurring in less than 0.2% of the patients or
reported since the drug was marketed are listed within each body system in
order of decreasing severity: Gastrointestina/—pseudomembranous colitis
(see WARNINGS), hemorrhagic colitis, hepatitis (rarely), jaundice, gastroen-
teritis, abdominal pain, glossitis, tongue papillar hypertrophy, heartburn,
pharyngeal pain, increased livation;  H. logic—agranulocytosis,
thrombocytopenia, neutropenia, leukopenia; CNS—encephalopathy, tremor,
confusion, myoclonus, paresthesia, vertigo, headache, psychic disturbances;
Special Senses—transient hearing loss in patients with impaired hearing,
tinnitus, taste perversion; Respiratory— chest discomfort, dyspnea, hyper-
ventilation, thoracic spine pain; Cardiovascular—palpitations, tachycardia;
Skin—toxic epidermal necrolysis (rarely), erythema multiforme, angio-
neurotic edema, flushing, cyanosis, hyperhidrosis, skin texture changes, can-
didiasis, pruritus vulvae; Body as a whole—palyarthralgia, asthenia/
weakness; Renal—acute renal failure (rarely), oliguria/anuria, polyuria. The
role of PRIMAXIN V. in changes in renal function is difficult to assess, since
factors predisposing to pre-renal azotemia or to impaired renal function usu-
ally have been present.

Adverse Laboratory Changes

Adverse laboratory changes without regard to drug relationship that were
reported during clinical trials or reported since the drug was marketed were:

Hepatic: Increased SGPT, SGOT, alkaline phosphatase, bilirubin and LDH.

Hermic: Increased eosinophils, positive Coombs test, increased WBC, in-
creased platelets, decreased hemoglobin and hematocrit, increased mono-
cytes, abnormal prothrombin time, increased lymphocytes, increased
basophils.

Electrolytes: Decreased serum sodium, increased potassium, increased
chloride.

Renal: Increased BUN, creatinine.

Urinalysis: Presence of urine protein, urine red blood cells, urine white
blood cells, urine casts, urine bilirubin, and urine urobilinogen.

OVERDOSAGE

The intravenous LDgq of imipenem is greater than 2000 mg/kg in the rat and
approximately 1500 mg/kg in the mouse.

The intravenous LDz, of cilastatin sodium is approximately 5000 mg/kg in
the rat and approximately 8700 mg/kg in the mouse.

The intravenous LDg, of PRIMAXIN L.V, is approximately 1000 mg/kg in the
rat and approximately 1100 mg/kg in the mouse.

Information on overdosage in humans is not available.

’ DOSAGE AND ADMINISTRATION

The dosage recommendations for PRIMAXIN LV. represent the quantity of
imipenem to be administered. An equivalent amount of cilastatin is also
present in the solution. Each 250 mg or 500 mg dose should be given by
intravenous administration over 20 to 30 minutes. Each 1000 mg dose should
be infused over 40 to 60 minutes. In patients who develop nausea during the
infusion, the rate of infusion may be slowed.

The total daily dosage for PRIMAXIN L.V, should be based on the type or
severity of infection and given in equally divided doses based on considera-
tion of degree of susceptibility of the pathogent(s), renal function and body
weight. Patients with impaired renal function, as judged by creatinine clear-
ance = 70 mL/min/1.73 mz, require adjustment of dosage as described in the
succeeding section of these guidelines.

Dosage regimens in column A in the Table for Adults with Normal Renal
Function are recommended for infections caused by fully susceptible organ-
isms which represent the majority of pathogenic species. Dosage regimens in
column B of this Table are recommended for infections caused by organisms
with moderate susceptibility to imipenem, primarily some strains of Ps.
aeruginosa.

Doses cited in the Table below are based on abody weightof 70kg. A further
proportionate reduction in dose administered must be made for patients with
abody weight less than 70 kg by multiplying the selected dose by the patient's
weight in kg divided by 70.

INTRAVENOUS DOSAGE_SCHEDULE FOR ADULTS WITH
NORMAL RENAL FUNCTION :

~BVAL RENAL FUNCTION
A B
Fully susceptible Moderately
organisms including susceptible
gram-positive arganisms,
Type or and gram-negative primarily some
Severity aerobes and strains of
of Infection anaerobes Ps. aeruginosa
Mild 250 mg gbh 500 mg q6h
500 mg g8h 500 mg g6h
Moderate 500 mg g6h 1gqth
Severe, life ] 1gq8h
threatening 500 mg g6h 1gq6h
Uncomplicated
urinary tract 250 mg gbh 250 mg q6h
infection . -
Complicated )
urinary tract 500 mg gq6h 500 mg géh
infection

|
|
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Due to the high antimicrobial activity of PRIMAXIN LV., itis recommended that
the maximum total daily dosage not exceed 50 ma/kg/day or 4.0 g/day

whichever is lower. There is no evidence that higher doses provide greater
efficacy. However, patients over twelve years of age with cystic fibrosis and
normal renal function have been treated with PRIMAXIN V. at doses up to 90
mg/kg/day in divided doses, not exceeding 4.0 g/day.
INTRAVENQUS DOSAGE _SCHEDULE FOR ADULTS WITH
IMPAIRED RENAL FUNCTION
Patients with creatinine clearance of = 70 mL/min/1.73 m2 require adjust-
ment of the dosage of PRIMAXIN I.V. as indicated in the table below. Creatinine
cleararice may be calculated from serum creatinine concentration by the foi-
lowing equation:

Tee (Males)

{wt. in Kg) (140 —age)
{72) {creatinine in mg/dL)

Tec (Females) = 0.85 x above value

Column A of the following Table shows maximum dosages recommended
in each category of impaired renal function for infections caused by fully
susceptible organisms which represent the majority of pathogenic species.
The maximum dosages in column B are recommended only for infections
caused by organisms with moderate susceptibility to imipenem, primarily
some strains of Ps. aeruginosa. Doses cited are based on a body weight of 70
kg. A further proportionate reduction in dose administered must be made for
patients with a body weight less than 70 kg by multiplying the selected dose by
the patient's weight in kg divided by 70.

Patients with creatining clearance = 5 mUmin/1.73 m2 should not receive
PRIMAXIN V. unless hemodialysis is_instituted within 48 hours. There is
inadequate information to recommend usage of PRIMAXIN I.V. for patients
undergoing peritoneal dialysis.

Maximum Recommended Intravenous

Dosage of PRIMAXIN LV. in Adults
With Impaired Renal Function

A B
Fully susceptible Moderately -
organisms including susceptible
Creatinine gram-positive organisms,
Clearance and gram-negative primarily some
(mL/min/ Renal ' aerobes and strains of
1.73m2) Function anaerobes Ps. aeruginosa
Mild
31-70 Impairment 500 mg q8h 500 mg g6h
Moderate
21-30 Impairment 500 mg q12h 500 mg q8h
Severe
620 to Marked 250 mg q12h 500 mg q12h
impairment See Text Bel See Text Bel
o5 None, but on ee Text Below ee Text Below
. Hemodialysis

Patients with creatinine clearances of 6 to 20 mUmin/1.73 m? should be
treated with 250 mg (or 3.5 mg/kg whichever is lower) every 12 hours for most
pathogens. When the 500 mg dose is used in these patients, there may be an
increased risk of seizures.

Similar dosage and safety considerations apply in the treatment of patients
with creatinine clearances of = 5 mL/min/1.73 m2 who are undergoing
hemodialysfs. Both imipenem and cilastatin are cleared from the circulation
during “hemodialysis. The patient should receive PRIMAXIN LV. after
hemodialysis and at 12 hour intervals timed from the end of that hemodialysis
session. Dialysis patients, especially those with background CNS disease,
should be carefully monitored; for patients on hemadialysis, PRIMAXIN V. is
recommended only when the benefit outweighs the potential risk of seizures
{see PRECAUTIONS}.

PREPARATION OF SOLUTION

Infusion Bottles

Contents of the infusion bottles of PRIMAXIN L.V, Powder should be restored
with 100 mL of diluent {see list of diluents under COMPATIBILITY AND STABIL-
ITY} and shaken until a clear solution is obtained.
Vials

Contents of thie vialemustbe suspended and.transferred to 100 mL of an
appropriate infusion solution.

PRIMAXIN® |V,
(Imipenem-Cilastatin Sodium for Injection, MSD)

A suggested procedure is to add approximately 10 mL from the appropriate
infusion solution (see list of diluents under COMPATIBILITY AND STABILITY})
to the vial. Shake welt and transfer the resulting suspension to the infusion
solution container. '

CAUTION: THE SUSPENSION IS NOT FOR DIRECT INFUSION.

Repeat with an additional 10 mL of infusion solution to ensure complete
transfer of vial contents to the infusion solution. The resulting mixture should
be agitated until clear. -

ADD-Vantage®t Vials

See separate INSTRUCTIONS FOR USE OF ‘PRIMAXIN LV IN
ADD-Vantage® VIALS. PRIMAXIN I.V. in ADD-Vantage® vials should be recon-
stituted with ADD-Vantage® diluent containers containing 100 mL of either
0.9% Sodium Chloride Injection or 100 mL 5% Dextrose Injection.

COMPATIBILITY AND STABILITY

Before reconstitution:
The dry powder should be stored at a temperature below 30°C.

Reconstituted solutions:

Solutions of PRIMAXIN 1.V. range from colorless to yellow. Variations of
color within this range do not affect the potency of the product.

PRIMAXIN LV., as supplied in infusion bottles and vials and reconstituted as
above with the following diluents, maintains satisfactory potency for four
hours at room temperature or for 24 hours under refrigeration {5°C) {note
exception below). Solutions of PRIMAXIN LV. should not be frozen.

0.9% Sodium Chloride Injection*

5% or 10% Dextrose Injection

5% Dextrose Injection with 0.02% sodium bicarbonate solution

5% Dextrose and 0.9% Sodium Chloride Injection

5% Dextrose Injection with 0.225% or 0.45% saline solution

NORMOSOLT —M in D5-W .

5% Dextrose Injection with 0.15% potassium chloride solution

Mannitol 2.5%, 5% and 10%

PRIMAXIN LV. is supplied in single dose ADD-Vantage® vials and should be
prepared as directed in the accompanying INSTRUCTIONS FOR USE OF
‘PRIMAXIN LV." IN ADD-Vantage® VIALS using ADD-Vantage® diluent con-
tainers containing 100 mL of either 0.9% Sodium Chloride Injection or 5%
Dextrose Injection. When prepared with either of these diluents, PRIMAXIN L.V.
maintains satisfactory potency for 8 hours at room temperature.

PRIMAXIN V. should not be mixed with or physically added to other antibi-
otics. However, PRIMAXIN LV. may be administered concomitantly with other
antibiotics, such as aminoglycosides.

HOW SUPPLIED

PRIMAXIN LV. is supplied as a sterile powder mixture in vials and infusion
bottles containing imipenem {anhydrous equivalent) and cilastatin sodium as
follows:

No. 3614 — 250 mg imipenem equivalent and 250 mg cilastatin equivalent
and 10 mg sodium bicarbonate as a buffer

NDC 0006-3514-58 in trays of 25 vials

(6505-01-332-4793 250 mg, 25's).

No. 3516 — 500 mg imipenem equivalent and 500 mg cilastatin equivalent
and 20 mg sodium bicarbonate as a buffer

NDC 0006-3516-59 in trays of 25 vials

(6505-01-332-4794 500 mg, 25's).

No. 3616— 250 mg imipenem equivalent and 250 mg cilastatin equivalent
and 10 mg sodium bicarbonate as a buffer

NDC 0006-3515-74 in trays of 10 infusion bottles

(6505-01-246-4126 infusion bottle, 10°s).

No. 3517 —500 mg imipenem equivalent and 500 mg cilastatin equivalent
and 20 mg sodium bicarbonate as a buffer .

NDC 0006-3517-75 in trays of 10 infusion bottles

{6505-01-234-0240 infusion bottle 10's).

No. 3551 — 250 mg imipenem equivalent and 250 mg cilastatin equivalent
and 10 mg sodium bicarbonate as a buffer

NDC 0006-3551-58 in trays of 25 ADD-Vantage® vials.

No. 3562 — 500 mg imipenem equivalent and 500 mg cilastatin equivalent
and 20 mg sodium bicarbonate as a buffer

NDC 0006-3552-59 in trays of 25 ADD-Vantage® vials

{6505-01-279-9627 500 mg ADD-Vantage®, 25's).

*PRIMAXIN V. has been found to be stable in 0.9% Sodium Chtoride Injection for 10
hours at room temperature or 48 hours under refrigeration.
1Registered trademark of Abbott Laboratories, Inc.
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Dear Mr. Harrison:

SPECIAL SUPPLEMENT - CHANGES BEING EFFECTED

AADA 62-756: PRIMAXIN® I.V. in ADD-Vantage® Vials
(Imipenem-Cilastatin Sodium for Injection, MSD)

Pursuant to Section 505(b) of the Food Drug and Cosmetic Act and in accordance
with 21 CFR314.70(c), we submit a suppliement to AADA 62-756.

As indicated on the attached Form FDA 356h, the supplemental application
provides for changes in Item 4.c.ii. of the approved New Drug Appltication for
PRIMAXIN® I.V. in ADD-Vantage® Vials.

This supplement contains a summary of revisions, an annotated draft package

circular, a rationale for revisions, and a final printed package circular.
The circular has been revised as follows:

o Under ADVERSE REACTIONS, Systemic Adverse Reactions, Skin

Replace "facial edema" with "angioneurotic edema" in order to
emphasize the presumed pathophysiology of the adverse experience

The changes will become effective on or about January 1, 1992 and will apply
to all packages of PRIMAXIN® I.V. in ADD-Vantage® Vials distributed from the
company's manufacturing facilities at West Point, Pennsylvania.



e

Mr. John D. Harrison, Chief

AADA 62-756: PRIMAXIN® I.V. in
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We consider the filing of this Supplemental New Drug Application to be a
confidential matter, and request the Food and Drug Administration not to make
its content, nor any future communications in regard to it, public without
first obtaining the written permission of Merck & Co., Inc.

Questions concerning this supplemental application should be directed to
Ronald A. Salerno, Ph.D. (215/834-2958) or, in my absence, to Kenneth R.
Brown, M.D. (215/834-2552).

Sincerely yours, .

W/W

Ronald A. Salerno, Ph.D.
Associate Director
Regulatory Affairs

ALS/cat
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