See Package Insert for full prescriding information, Following is a brief summary.

5.4% NephrAmine®
{Essential Aming Acid Injection)

Protect from light until use.

DESCRIPTION

S.4% NephrAmine (Essential Amina Acid Injection) is a slerile, nonpyrogénic solulion
containing ¢rysialline essential aming acids plus histidine. Each 250 mL unil provides Hose's
recommended daily inlake of essential amina acids! plus 625 my of histidine, considered
cssential for vremics. The Lotal nitragea content of @ 250 mL unit is approximalely 1.6 grams
{10 § of protein cquivalent) in 14 grams of amino acids. All amine acids designated USF are
the "™ isomer.

Each 100 mL contains: .

Histidine USF~ .. .. 025 g
Isoleucine USP . 0.56 g
Lewcine USP ... .. 088 g
LYSine e e 064 g

{added a5 Lysinc Acelale USP ... o o e 080 g
Methionine USP 088 ¢
Phenylalanine USP ... ... ..ol e s 088 ¢
Threenine USP ..o oo e 0240 g
Tryptophan USP . . nw g
Valine USP . ................... ']
CYsIBiNe ...

(as Cysteine HCI#H,0 USP L
Sodium Bisulfite (a5 an antioxidanl) ... ... ... oo it <005 g
water for Injectlion USP .. ... ..o oL [

pH adjusted with Sodium Hydroxide NF as required.

pH: 6.5 [6.0-7.0); Calculated Osmolarity: 425 mOsmol/liter
Total Nitragen: Approx. 0.65 gf100 mi

Coneentration of Electrolytes (mEqgfliter): Sodium 5, Chlonde <3
Acelale Approx. 44

‘ Histiding 15 consideicd an essential aming acid in uremic patients,
" Fosr W The sequence of events teading to the establishment of the amino acid necds of man,
Am J Public Hralth; 1968: 58 (1):2020-207 7.

INDICATIONS AND USAGE
5.4% NephrAmine is indicated for adult and pediatric use, in conjunclion wilh eiher
measures, to provide nultritional support for uremic patients, particularly when oral nutrition

is infeasible or impraclical. Sue Special Precautions in Pediatric Patients (or additiona!
information,

during the first few days of central venous nutritien, to prevenl or minimize these
comglicalions.

Special Precautions in Patients with Renal Insufficiency

Frequent [aboralory studies are necessary in patients with renal insufTicicney due ta
ungerlying metabolic abnarmalilies. Hyperglycemia, a frequent complication, may net by
reflecled by glyeosuna in renal failure. Blood glucose, therefore, must be determined
frequently, often every six hours t guide dosage of dextrose and insulin if required.

Serum concealralions of patassium, phasphorus, and magnesium may dramalically decline
with successiul Lrcatment, individually or together; Lhese subslances should be Supplemenied
as required. Special care must be laken Lo avoid hypokalemia in digitalized patients, or those
with cardiac arrhythmias.

Spectal Precautions in Pediatric Patients
5.4% MephrAmine’ (Essential Aming Acid injection) should be used with special caution in
pediatric patients, due to limited clinical experience.

Laboratory and clinical monitering of pediatric paticnls, especially when nutrilionally
depleted, must be cxlensive and frequent. Inilial Lotal daily dose should be low, and
increased slowly. Oosage of NephrAmine above one gram of essential aminp acids per
kilogram Dody weight per day is not recommended.

For neonates and other infants (especially low birth weight infanis), aming acid larmulations
develaped specilically for nutritional support of infants and children should be considered. If
NephrAmine is adminislered to these very young palicnts, extra ¢aulion in hiequent
monitoring of plasma amine acid levels and scrum ammonia is strongly recommended.

Freguent monitoring of blood glucese is required in neenates, low birth-weight, or septic
infanls as infusion of hyperlonit dextrose carries a grealer risk of hyperglycemia in such
patieats.

The absence of arginine in NephrAmine may accentuate Lhe risk of hyperammencmia in
infants,

ADVERSE REACTIONS

Ses WARNINGS and Special Precanutions for Central Venous Nutrifion.
Reaclions which may veeur because of the solulion or the technique of administration
include febrile response, infection at the site of injection, venous thrombosis, and
hypervolemia.

Symplorms may result from an cxeess or deficit of onc or mere of the ions prosenl in the
solulion nfused, therefore, lrequent monitaring of clectrolyte levels is essential.

Infrequent instances of hyperammanemia have been reparted Tollewing administration of
essential amino acid solutions 1o paticnts wilh massive gaswrointestinal hemorrhage,
nonuremic infants and children or following administratien of higher 1han recommended
doses Lo adult or pediatric paticnls. Erevated plasma amino acid levels (hypermethicncmia)
have alse been reposted in infants especially in higher dosage ranges. Elevaled serum
ammonia levels, plasma zmino acid levels, and clinical symptems may subside when Lhe
infusions are discontinued.

Phosphorus deficiency may lead Lo impaired tissue oxygenalion and acute hemolytic ancmia.
Relative to calcium, excessive phospharus intake can precipilate hypocalcemia with cramps,
Letany, and muscular hyperexcilability.

If an adverse reaction dees occur, discontinue the infusion, evaluale Lhe patieat, inslitule
appropriate therapeulic countermeasures and save the remainder of the fluid for examinalion
i decmed necessary.

OVERDQSAGE

In the event of a fluid or solute overioad during parcnteral therapy, reevaluale Lhe patient’s
condition, and instilule appropriate cormrective Lecatment,

Exposurc of pharmaceutical products 10 heat should H¢ minimized. Avoid excessive heal.
Proteet from freezing. IL is recommended that the product be stored at room Lemperatyre
{25°C); however, briel exposure up 10 40°C does nol adversely affect the product

Prolect from light until use.
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Formulation M Provides Rose’s recommended intake of essential
(per liter)® amino acids’ plus 625 mg of Histidine.

Calorie: nitrogen ratio 744:1

Essential Amino Acids 13.4 g

Total nitrogen 1.6 ¢

Parenteral therapy management of patients with
nutritional deficiencies resulting from acute and
chronic renal failure

Usage

Benefits B !ncreases survival in acute renal failure'™

B Promotes earlier return of renal function in
patients with potentially reversible acute
renal failure

- V-3

Decreases rate of rise in BUN Ievels_ s
Minimizes electrolyte balance deterioration
Decreases number of required dial‘,,tses1
Note: Contraindicated in patients with anuria,
inborn errars of amino acid metabolism or
hypersensitivity to one or more amino aeids
present in the solution.
Frequent evaluation and laboratory
determinaticns are nceessary for proper
monitoring of parenteral nutrition.
* When admixed with 70% dexirose
1 Abel RM, ¢t al: New Fng J Med 1973

2 Freund H, ¢1 al: Surg Gyn Obstet 1900
3 Feinstein E, &t 3l; Kidney Intl 1983

BIBRAUN



5.4% NephrAmine

(Essential Amina Acid Injection)

Support for the Acute and
Chronic Renal Failure Patient

Adults Tunit/day 2 unitsfday

5,4% NephrAmine 250 mL 500 mi.
70% Dextrose 500mL 1000 mlL
Total Fluid 750 mL 1500 mL

Calorie: Nitrogen ratio 744:1 74421
Essential Amino Acids (EAA) 1349 268¢g
Tatal Nitrogen 169 32gq
Electrolytes, Minerals, Vitamins Per individual Patient Requirements

Children:
Initial total daily dose should be low and increased slawly.
Dosage of NephrAmine above 1 g of EAA/kg/day is not recommended.

Fat Emulsion:

Fat emulsion co-administration should be considered when prolonged
[more than 5 days) parenteral nutrition is required, in order to prevent
essential fatty acid deficiency.

Mixing Instructions:
Parenteral nutrition solutions should be admixed in a laminar flow h
appropriate aseptic technique.

See Package Insert for full prescribing information.

Rx only

Ordering Information:
Catalog No. S9092-SS, 250 mL bottle, 12 per case

CONTRAINDICATIONS

Nephramine” (Essenual Amine Acid Injection) is contraindicated in patients with severe,
uncarrected electolyte and acid-base imbalance. hyperammonemia, decreased {subcrilical)
circulating Dlood volume, inborn errars of amino acid metabalism, or hypersensiliviiy to one
or more aming acids present in the solution.

WARNINGS

This product contains sodium bisulfite, a sulfite that may cause allergic-Type reactions
intluding anaphylactic symptoms and life-threatening or less severe asthmatic episodes in
cerlain susceptible people. The overall prevalence of suifite sensitivity n the general
popu'alion is unknown and probably low. Sulfite sensitivity is seen more frequently in
asthmalic than in nonasthmatic people.

Safe and elfeclive vse of central venous autrition requires a knowledge of nulriion s well as
clinical expertise in recognition and treatment of the complications which ¢an ocgur,
Frequent clinical evaluation and laboratory determinations are necessary for proper
monitoring of central venous nutrition. Studies should include blood sugar, serum proteins,
kidney and liver function tests, electrolytes, hemogram, carbon dioxide combining powes,
serum osmolarity, dlood cultures, blood ammonia fevels, and circulating bloed velume,

NephrAmine does nol replace dialysis gnd convenlions supporlive Lherapy in patients with
renal lailure.

Administration of NephrAmine to children, especially in high dose ranges, may result in
hyperammonemia.

Administration of NephrAmine to neonates and other infants (especially low birth weighl
infants} may result in elevated plasma aming acid levels (e.g., hypermethionemia) and
hyperammonemia. In these very young age groups, aming acid formutaticns developed
specifically for nutritional support of infants and children should be considered.

Clinically signilicant hypokalemia, hypophosphalemia, or hypemagnesemia may occur 2s a
result of therapy with NephrAmine and hypertonic dexlrose and replacement Ltherapy may
become necessary.

Adminislralion of nitregen in any form Lo potients with marked hepatic insufficiency or
hepalic coma may result in plasma amino acid imbalances, hyperammonemia, or central
nervous syslem delerioration. NephrAmine should, therefore, be used with caution in such
patients,

The intravenous administration of Ihese solutions can cause fluid andfor solute overload
resulling in dilution of serum electrolyte concenfrations, averhydration, congested states or
pulmonary edema. The risk of diluticnal states is inversely propartional to the solute
concentralion of the solution infused. The risk of solute averload causing congested states
wilh peripherat and pulmonary edema is directly propertional to the concentration of the
selulion.

Conservative doses of amino acids should be given, dictared by the nutritional stalus of the
patient.

PRECAUTIONS

General

Clinical evaluation and periadic laboratary determinations are necessary Lo monilor changes
in fluid balance, electrolyte concentrations, and acid-base balance during prolonged
parenleral therapy or whenever the condition of the patieat warrants such evalualicn.
Signifeant geviatians from normal concentrations may require the use of additional
electrolyte supplements.

In order Lo promole urca nilrogen reulilizalion in patients wilh renal failure, it is essential to
provide adequate calories with minimal amounts of the essential amino acids, ond to severely
restricl the inlake of nongisential nilrogen. Hypertonic dexlrose selulions are a convenient
and melabolically cfective source of concentraled calories.

Fluid balance must be carefully monitored in patients with renal faiture and care should be
taken to avoid circulatory overload, particularly in associatien with cardiac insufficiency.

In patients with myocardial infarct, infusion of amino acids should always be accompanied by
dextrose, since in angxia, free fatty acids cannot be utilized by the mypcardium, and energy
must be produced anaerobically from glycogen or glucose.

Strongly hyperlenic nulrient solutiors sheuld be administered through an indwelling
intravenous catheler with the Up localed in Lhe superior vena cava.

Special care must be taken when giving hypertonic dextrose to glucose-intolerant patients
such as diabetic or predizbelic and uremic patienls, especially when the latter are receiving
peritoneal dialysis. To prevent severe hyperglycemia in such patients. insulin may be required.

Administration of glucoese at a rate exceeding the patient’s utilization may Icad o
hyperglycemia, coma, and death,

Adminiztration of aming acids wilhoul carbohydrates may result in Lhe accumulation of
kelone bodies in the Bload, Correclion ol this kelonemia may be achieved by Lhe
administration of carbohydrales,

Abrupl cessalion of hypertonic dextrose infusion may result in rebound hypoglycemia.

When 5.4% NephrAmine® (Essential Amino Acid Injectian) is subjected to changes in
temperature, there is a chance that some transient crystallization of zmine acids may oecur.
Thorough shaking of the bottle for about one minute should redissolve the aming acids. If the
aming acids do not completely redissolve, the bottle must be rejected.

To minimize the risk of possible 1ncompaubilitics arising lrom mixing Lhis solution with olher
additives that may be prescribed, the Final infusate should be insprcled for choudiness or
precipilatien immediately atter mixing. prier te administration, and periodically during
administration.

Care: must be Laken Lo aveid incompalible admixlures. Consull wilh pharmacist.

Use only if selution is clear and vacuum is present.

Usage in Pregnancy

Pregnancy Category C. Animal reproduction studies have not been conducted with 5.4%
Nephramine [Essential Amino Acid lnjection). It is also not known whether NephrAmine can

cause fetal harm when adminislered to a pregnant woman ar can affect reproduction
capacity. NephrAmine should be given to a pregnani woman only if clearly needed.

Special Precantions for Central Venous Nutrition

Administration by central venous catheter should be used only by those Familiar with
this technigue and its complications.

Central venous nutrition may be assaciated with complications which can be prevenied or
minimized by careful attention fo all aspects of the procedure including solution preparatior
administration, and patient monitering. It is essential that a carefully prepared protocol,
based on current medical practices, he fallowed, preferably by an experienced team.

Allhough a detailed discussion of the complications of cenlral venous nulrition is beyond 1h
scope of this insert, the following summary {ists those based on currenl literalure:

Technical. The placement of a central venous catheler should be regarded a5  surgical
procedure. One should be lully acquainted wilh various techniques of catheter insertion as
well as recognition and Wreatment of cemplications. for details of rechniques and placement
sites, consult the medical literalure. X-ray is the best means of venfying catheler placemenl
Complications known Lo occur from the placement of centrai venous catheiers are
prneumothorax, hemothorax, hydrothorax, artery puncture and transection, injury to the
brachial plexus, malpusition of the catheter, formation of arteria-venous fistula, phlebitis.
Lhrombesis, and air and catheler embolus,

Sepiic. The conslant ask of sepsis ix presenl during cenlral venous nulrilion. Since
contaminated sofutions and infusion catheters are patential sources of infection, it is
imperalive thal the preparation of parenteral nutrition solutions and the placement and can
of catheters be accomplished under cantrofled aseptic conditions

Parenteral nutrition solutions should ideally be prepared in the hospital phacmacy under a
laminar flow hood. The key factor in their preparation Is careful aseptic Lechaique Lo avoid
inadvertent touch contamination during mixing of solutions and subsequent admixtures.

Parenleral nulvition sglulions should be used promplly afler mixing. Any sterage should be
under relvigeralion [or as briel a lime gs possible. Administration time [or a single botle an
s¢i should never exceed 24 hours,

Consult the medical literature for a discussion of the management of sepsis during central
venous nutrition. In brief, typical management includes replacing the solulion being
administered with a (resh container and sel, and the remaining contents are cultured for
baclerial or fungal conlamination. If sepsis persists and ancther source of infectien is not
identihed, the catheler is removed, Lhe proximal tip cultured, and a new catheter reinserted
when Lhe fever has subsided. Monspecific, prophylactic antibiotic treatment is not
recommended. Clinical experience indicales Lhal the catheler is likely to be the prime sourct
of infeclion a3 opposed 10 gseplically prepared and properly stored solulions.

Metabolic. The follewing melabolic complications have been reporled: metabulic acidusis,
hypophosphatemia, alkalosis, hypergiycemia and-ghycosuria, osmotic diuresis 2nd dehydratic
rebound hypoglycemia, elevated liver enzymes, hypo- and hypervitaminosis, electrolyte
imbalances, and elevated plasme amino acid levels and hyperammonemia in infants and
<hildren. Frequent clinical evalualion and laberalory determinations are necessary, especiall



