Efitaz"

Piperacillin Sodium USP & Tazobactam Sodium USP
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COMPOSITION:

Efitaz™ 4.5 gm IV infusion: Each vial contains sterile
dry mixture of piperacillin and tazobactam for infusion
equivalent to piperacillin 4.0 gm as piperacillin sodium
USP and tazobactam 0.5 gm as tazobactam sodium
USP.

PHARMACOLOGY:

Piperacillin sodium exerts bactericidal activity by
inhibiting septum formation and cell wall synthesis of
susceptible bacteria. In vitro, piperacillin is active against
a variety of gram-positive and gram-negative aerobic
and anaerobic bacteria. Tazobactam sodium has a little
clinically relevant in vitro activity against bacteria due to
its reduced affinity to penicillin-binding proteins. It is,
however, a B-lactamase inhibitor of the molecular class A
enzymes, including Richmond- Sykes class Il (Bush
class 2b & 2b') penicillinases and cephalosporinases. It
varies in its ability to inhibit class Il and IV (2a & 4)
penicillinases. Tazobactam does not induce
chromosomally mediated B-lactamases at tazobactam
concentrations achieved with the recommended dosage
regimen.

Mean (CV%) piperacillin and tazobactam PK
parameters

Piperacillin:

Piperacillin/ | Cpa | AUCP CL V Ty, Clr
h

Tazobactam | mecg/ | mege | mU/ L mL/
dose mL | himL | min min
2.25gm 134 [131(14) | 257 174 0.79

*Creatinine clearance for patients not receiving
hemodialysis.

**0.75 gm (0.67 gm piperacillin/0.08 gm tazobactam)
should be administered following each hemodialysis
session on hemodialysis days.

For patients on hemodialysis, the maximum dose is 2.25
gm every twelve hours for all indications other than
nosocomial pneumonia and 2.25 gm every eight hours
for nosocomial pneumonia. Since hemodialysis removes
30% to 40% of the administered dose, an additional
dose of 0.75 gm piperacillin and tazobactam should be
administered following each dialysis period on
hemodialysis days. No additional dosage of piperacillin
and tazobactam is necessary for CAPD patients.

Pediatric Patients:

For children with appendicitis and/or peritonitis 9 months
of age or older, weighing up to 40 kg, and with normal
renal function, the recommended piperacillin and
tazobactam dosage is 100 mg piperacillin/12.5 mg
tazobactam per kg of body weight, every 8 hours. For
pediatric patients between 2 months and 9 months of
age, the recommended dosage based on
pharmacokinetic modeling, is 80 mg piperacillin/10 mg
tazobactam per kg of body weight, every 8 hours.
Pediatric patients weighing over 40 kg and with normal
renal function should receive the adult dose. It has not
been determined how to adjust piperacillin and
tazobactam dosage in pediatric patients with renal
impairment.

The recommended dose for pediatric patients with
appendicitis and/or peritonitis or nosocomial pneumonia
aged 2 months age and older, weighing up to 40 kg, and
with normal renal function, is described in below table:

2 Piperacillin and tazobactam were given in combination,
infused over 30 minutes.

> Numbers in parentheses are coefficients of variation
(CV%).

Peak plasma concentrations of piperacillin and
tazobactam are attained immediately after completion of
an intravenous infusion of Efitaz™ 4.5 gm IV. Piperacillin
plasma concentrations, following a 30-minute infusion of
Efitaz™ 4.5 gm IV, were similar to those attained when
equivalent doses of piperacillin were administered alone.

Distribution:

Both piperacillin and tazobactam are approximately 30%
bound to plasma proteins. The protein binding of either
piperacillin or tazobactam is unaffected by the presence
of the other compound. Protein binding of the
tazobactam metabolite is negligible. Piperacillin and
tazobactam are widely distributed into tissues and body
fluids including intestinal mucosa, gallbladder, lung,
female reproductive tissues (uterus, ovary, and fallopian
tube), interstitial fluid, and bile. Mean tissue
concentrations are generally 50% to 100% of those in
plasma. Distribution of piperacillin and tazobactam into
cerebrospinal fluid is low in subjects with non-inflamed
meninges, as with other penicillins.

INDICATIONS:

Efitaz™ 4.5 gm IV infusion is a combination product
consisting of a penicillin-class antibacterial, piperacillin,
and a B-lactamase inhibitor, tazobactam, indicated for
the treatment of patients with moderate to severe
infections caused by susceptible isolates of the
designated bacteria in the conditions listed below:
Intra-abdominal Infections:

Appendicitis (complicated by rupture or abscess) and
peritonitis caused by B-lactamase producing isolates of
Escherichia coli or the following members of the
Bacteroides fragilis group: B. fragilis, B. ovatus, B.
thetaiotaomicron, or B. vulgatus.

Skin and Skin Structure Infections:

Uncomplicated and complicated skin and skin structure
infections, including cellulitis, cutaneous abscesses and
ischemic/diabetic foot infections caused by (-lactamase
producing isolates of Staphylococcus aureus.

Female Pelvic Infections:

Postpartum endometritis or pelvic inflammatory disease
caused by B-lactamase producing isolates of
Escherichia coli.

Community-acquired Pneumonia:

Community-acquired pneumonia (moderate severity
only) caused by B-lactamase producing isolates of
Haemophilus influenzae.
Nosocomial Pneumonia:

Nosocomial pneumonia (moderate to severe) caused by
B-lactamase producing isolates of Staphylococcus
aureus and by piperacillin/ftazobactam-susceptible
Acinetobacter baumanii, Haemophilus influenzae,
Klebsiella pneumoniae, and Pseudomonas aeruginosa
(Nosocomial pneumonia caused by P. aeruginosa
should be treated in combination with an
aminoglycoside).

DOSAGE AND ADMINISTRATION:

Piperacillin and tazobactam should be administered by
intravenous infusion over 30 minutes.

Adult Patients (indications other than nosocomial
pneumonia):

The usual total daily dose of piperacillin and tazobactam
for adults is 3.375 gm every six hours totaling 13.5 gm
(12.0 gm piperacillin/1.5 gm tazobactam). The usual
duration of treatment is from 7 to 10 days.

Nosocomial Pneumonia:

Initial presumptive treatment of patients with nosocomial
pneumonia should start with piperacillin and tazobactam
at a dose of 4.5 gm every six hours plus an
aminoglycoside, totaling 18.0 gm (16.0 gm
piperacillin/2.0 gm tazobactam). The recommended
duration of the treatment for nosocomial pneumonia is 7
to 14 days. Treatment with the aminoglycoside should
be continued in patients from whom Pseudomonas
aeroginosa is isolated.

Renal Impairment:

In patients with renal insufficiency (creatinine clearance
< 40 mL/min) and dialysis patients (hemodialysis and
CAPD), the intravenous dose of Efitaz™ 4.5 gm IV
infusion should be reduced based on the degree of
actual renal function impairment. The recommended
daily doses of piperacillin and tazobactam for patients
with renal insufficiency are as follows:

Recommended dosing of piperacillin and tazobactam in
patients with normal renal function and renal impairment (A
total gm piperacillin/ tazobactam)

Renal function All indications Nosocomial
(creatinine (except nosocominal | pneumonia
clearance, mL/min) | pneumonia)

>40 mL/min 3.375 gm 6h 4.5gm 6h
20-40 mL/min* 2.25gm6h 3.375gm 6h
<20mL/min* 2.25gm8h 2.25gm 6h
Hemodialysis** 2.25 gm12h 2.25gm 8h
CAPD 2.25gm12h 2.25gm 8h

3375gm | 242 | 242(14)| 207 151 | 0.84 140
A Appendicitis Nosocomial
45gm 298 | 322(16)| 210 | 154 | 084 9e and/or Peritonitis pneumonia
. 2 months 90 mg/kg (80 mg 90 mg/kg (80 mg
Tazobactam: to 9 months piperacillin/10 mg piperacillin/10 mg
Piperacillin/ | Cns | AUC® | CL Vi Ty, Clg tazobactam) every tazobactam)
Tazobactam | meg/ | mege | ml/ L h mL/ 8 (eight) hours every 6 (six) hours
dose? i i
ose mL | hmL | min min Older than 9 112.5 mglkg 112.5 mg/kg
2.25gm 15 16021) | 258 17.0 0.77 months of age | (100 mg piperacillin/ (100 mg piperacillin/
12.5 mg tazobactam) 12.5mg
3375gm | 24 | 2500)| 251 | 148 | 068 | 166 every 8 (eight) tazobactam)
hours every 6 (six) hours
45gm 34 |398(15 | 206 14.7 0.82

Pediatric patients weighing over 40 kg and with normal
renal function should receive the adult dose. Dosage of
Efitaz™ 4.5 gm IV infusion in pediatric patients with
renal impairment has not been determined.

PREPARATION & TERMS OF USE:

1. Take 20 mL of normal saline with a sterile syringe
from the supplied bottle of 0.9% sodium chloride BP.
2. Remove the flip off seal from the head of dry powder
vial and insert 20 mL of 0.9% sodium chloride BP with

syringe. Shake gently and stir well to make solution.

3. Take whole part of prepared solution from the vial into
syringe.

4. Now insert the complete solution (contains 4.5 gm of
piperacillin-tazobactam in 20 mL normal saline
solution) from the syringe into the bottle of 0.9%
sodium chloride BP containing rest amount (80 mL) of
normal saline solution.

5. Apply the whole solution of bottle through infusion set
into the vein for at least 30 minutes.

In addition to 0.9% sodium chloride, other diluents can

be used for reconstitution like: sterile water for injection,

dextrose 5%.

PREGNANCY AND LACTATION:

Pregnancy:

Piperacillin and tazobactam cross the placenta in
humans. However, there are insufficient data with
piperacillin and/or tazobactam in pregnant women to
inform a drug-associated risk for major birth defects and
miscarriage.

Lactation:

Piperacillin is excreted in human milk; tazobactam
concentrations in human milk have not been studied. No
information is available on the effects of piperacillin and
tazobactam on the breast-fed child or on milk
production.

CONTRAINDICATIONS:
Hypersensitivity to piperacillin or any of the beta-lactam
antibiotics and to tazobactam or any other
beta-lactamase inhibitors.

SIDE EFFECTS:

Usually involving the skin, including: rash, and purpura;
the gastrointestinal system including: diarrhea,
constipation, nausea, vomiting, dyspepsia and
abdominal pain; general disorders and administration
site conditions including: fever, injection site reaction (<
1%) and rigors. (£1%), immune- hypersensitivity
reactions, anaphylactic /anaphylactoid reactions

(including shock) (£1%), infections-candidiasis and
pseudomembranous colitis  (£1%), metabolism and
nutrition disorders — hypoglycemia (£1%),

musculoskeletal and connective tissue  disorders
—myalgia and arthralgia (£1%), psychiatric disorders —
insomnia, vascular disorders -phlebitis, thrombophlebitis
(s1%) , hypotension (<1%), flushing (£1%), respiratory,
thoracic and mediastinal disorders-epistaxis (£1%).

WARNINGS AND PRECAUTIONS:

Serious hypersensitivity reactions (anaphylactic/
anaphylactoid) may occur in patients receiving Efitaz™
4.5 gm IV infusion. Discontinue Efitaz™ 4.5 gm IV
infusion if such reaction occurs. Efitaz™ 4.5 gm IV
infusion may cause severe cutaneous adverse
reactions, such as Stevens-Johnson syndrome, toxic
epidermal necrolysis. Discontinue Efitaz™ 4.5 gm IV
infusion for progressive rashes. Hematological effects
(including bleeding, leukopenia and neutropenia) may
occur in terms of this medicine. Monitor hematologic
tests during prolonged therapy. Nephrotoxicity in
critically ill patients may occur; the use of Efitaz™ 4.5
gm |V infusion may prove to be an independent risk
factor for renal failure and can be associated with
delayed recovery of renal function as compared to other
beta-lactam antibacterial drugs. If Clostridium difficile
associated diarrhea occurs, monitor the patients.

DRUG INTERACTIONS:

Aminoglycosides: Piperacillin may  inactivate
aminoglycosides by converting them to microbiologically
inert amides. When aminoglycosides are administered
in conjunction with piperacillin to patients with end-stage
renal disease requiring hemodialysis, the concentrations
of the aminoglycosides (especially tobramycin) may be
significantly reduced and should be monitored
Sequential administration of piperacillin and tazobactam
and tobramycin to patients with either normal renal
function or mild to moderate renal impairment has been
shown to modestly decrease serum concentrations of
tobramycin but no dosage adjustment is considered
necessary.

Probenecid: Probenecid administered concomitantly
with piperacillin and tazobactam prolongs the half-life of
piperacillin by 21% and that of tazobactam by 71%
because probenecid inhibits tubular renal secretion of
both piperacillin and tazobactam. Probenecid should not
be co-administered with piperacillin and tazobactam
unless the benefit outweighs the risk.

Vancomycin: Studies have detected an increased
incidence of acute kidney injury in patients
concomitantly administered piperacillin/ tazobactam and
vancomycin as compared to vancomycin alone.
Anticoagulants: Coagulation parameters should be
tested more frequently and monitored regularly during
simultaneous administration of high doses of heparin,



oral anticoagulants, or other drugs that may affect the
blood coagulation system or the thrombocyte function.

Vecuronium: Piperacillin when used concomitantly with
vecuronium has been implicated in the prolongation of
the neuromuscular blockade of vacuronium, piperacillin
and tazobactam could produce the same phenomenon if
given along with vecuronium. Due to their similar
mechanism of action, it is expected that the
neuromuscular blockade produced by any of the
non-depolarizing muscle relaxants could be prolonged in
the presence of piperacillin.

Methotrexate: Limited data suggests that
co-administration of methotrexate and piperacillin may
reduce the clearance of methotrexate due to competition
for renal secretion. The impact of tazobactam on the
elimination of methotrexate has not been evaluated. If
concurrent therapy is necessary, serum concentrations
of methotrexate as well as the signs and symptoms of
methotrexate toxicity should be frequently monitored.

OVERDOSE:

Patients may experience neuromuscular excitability or
convulsions if higher than recommended doses are
given intravenously (particularly in the presence of renal
failure).

PACKING:

Efitaz™ 4.5 gm IV infusion: Each combipack contains
one vial of powder for IV infusion and 1 bottle of 100
ml 0.9% sodium chloride BP.
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