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eed and efliciency of electronic product!! c· 
Customers who t~re,;, t~e cunc~1,~ta11~® eAm,werH, our electron ic library of refon.!~~n 

nccess DFC (,hroug 1 ac .. s bl 0111(! . . CD ROM ln addition to DFC, other content 81.!~ 
infonn!ltion, which is avnila con• 1nt.:J1 

• 1· cle Drug Interaction Facts A to Z D ' 
available on Facts and_ CopmparisonsQI> ~~nLswacetrasti~~ u Med Facts (patient drug infor;ati~g 
F, I B ·i.ggs' Drugs in regnancy a1iu. , • Re ti Fl ·t nd C in 

!£{~j~,~~1~~~:j~~s0~~~~,;:~r~
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Medi.Span data and has also added comparative efficacy m
0
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accessed through www.factsandcomparisons.com. Facts & Compansons . also offers drug 
infom1ation for handheld personal data assistants, available for downloadmg at WWW.fact,. 
sandcomparisons.com. 

Drug Facts and Comparisons™ .monograph~ ar~ also integratE;d in~o Medi-Span's Drug 
Io formation Bridge, a pre-programmed af phcation progra_mmmg _mterface (API) that 
includes Medi-Span's drug files and clinica databases. T~e mtegra~on o~ the DFC refer­
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current publications, and stay in contact with our customers to make sure we maintain the 
high standards we set many years ago when Erwin Kastrup, RPh, first developed this con­
cept. We have many people to thank for helping us achleve these goals, including our Edi­
t.orial Advisory Panel, reviewers, contributors, and our excellent, dedicated employees but 
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meet the changing technologies and the changing needs of health care professionals 
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from our subscnbers, which we enc0t_.1rage and appreciate. As always, let us know bow we 
can better serve you and your drug information needs. 
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Preface 
As the premier publisher of drug infor1nation, Fads & Comparisons·rM provides a broad 

range of print and electronic resources to fulfill the day-Lo-day needs of practicing health 
care professionals. Drug Facts and Comparisons® (DFC), our nagship publication devel­
oped in 1946 by pharmacist Erwin K Kastrup, was initially designed to provide objective 
information in a format that facilitated unbiased comparisons of drug products in a 
timely manner. After more than 60 years1 the basic concepts remain the same. Howevec, 
the content and presentation of material m DFC continues to evolve to reflect the chang• 
ing needs of the health care environ ment. 

The annual bound edition is one of several formats in which DFC is available. The 
original loose-leaf version is kept up to date through monthly print updates. An electronic 
version, updated continuously, is available as part of Facts & Comparisons"' eAnswers 
and can be accessed via www.factsandcomparisons.com. 

Facts & Comparisons® eAnswers also provides full monographs with complete pre­
scri~ing information for nearly every single agent drug product, while the print versions 
co~tmue to present abbreviated drug monographs in instances where a class monograph 
exists. 

The new 68th edition of DFC incorporates 35 new drugs: Ado-trastuzumab emtan~ine 
(Kadcyla by Genentech), afatinib dimaleate (Gilotrif by Baeringer !ngelheim), botulism 
antitoxin heptavalent (equine) (by Cangene), cabozantinib malate (Cometriq by Exelixis), 
canagliflozin (Inuokana by Janssen), coagulation factor XIII A-Subunit, recombinant 
(Trett~n by Novo Nordisk), conjugated ~stro~ens/bazedo~ifel'!e (Duauee ~Y Pfizer)_, dab­
rafemb mesylate (Tafinlar by GlaxoSmithKline), dapaghflozm propanediol (Farxiga by 
Bristol-Myers Squibb), dimethyl fumarate (Tecfidera by Biogen Idec), dolute.gravir 
sodium (Tiuicay by GlaxoSmithKline), eslicarbazepine acetate (Aptiom by Sunovion), fer­
ric carboxymaltose (Injectafer by Ame.rican Regent), fluticasone furoate/vilanterol trifena­
tate (Breo Ellipta by GlaxoSmithKline), glycerol phenylbutyrate (Rauicti hr Hyperion 
Therapeutics), ibrutinib (Imbruuica by Pharmacyclics), levomilnacipran (Fetzima by For­
est), lorcaserin hydrochloride (Beluiq by Eisai), luliconazole (LuZl.t by Medicis), maciten­
tan (Opsumit by Actelion), metreleptin (Mya.lept by Bristol-Myers Squibb), obinutuzumab 
(Gazyua by Genentech), pomalidomide (Pomalyst by Celgene Corporation), ponatinib 
hydrochloride (Iclusig by ARIAD Pharmaceuticals), prothrombin complex concentrate 
(human) (Kcentra by CSL Behring), radium Ra 223 dichloride ()(ofigo by Bayer), riociguat 
CAdempas by Bayer Healthcare), simeprevir sodium (Olysio by Jenssen Therapeutics), 
sofosbuvir (Soualdi by Gilead Sciences), sucroferric oxyhydroxide (Velplwro by Fresenius), 
trametinib dimethyl sulfoxide (Mekinist by GlaxoSmithKline), umeclidinium/vilanterol 
(Anoro Ellipta by GlaxoSmithKline), unoprostone isopropyl (Rescula by Sucampo), 
varicella-zoster immune globulin (human) (Varizig by Cangene), vortioxetine (Brintellix 
by Takeda). 

As this edition goes to press, we continue to update our database daily for use in future 
editions and formats of DFC. We also continue to expand our extensive library of drug 
information resources to remain the full service drug information provider that our cus­
tomers have come to expect. However, this can only be accomplished with feedback from 
the loyal health care professionals who use our information on a daily basis. Comments, 
criticisms, and suggestions are always welcome and encouraged. Please call or visit us at 
www.factsandcomparisons.com. 
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INTRAVENOUS NUTRmONAL THERAPY 133 
Protein Substtet• 

QRYSTALLINE AMINO ACIDS INJECTION 
For complete and comrnntlvc pi;eecribing Information, rcfor to tho Amine, 
Add Jnjectioo (Genera ,Formulauonl rl11Ss monogrnpl1. F'llr ndrlitlonnl ;11r0 ., 
rnatioo, refer to the O1ettll')' RefoT'C'ncl' lntnkl'~ or Vltt1mh1• n11d Minornl~ 
t.ablo, 

dlNNID • Nutritional suppl~mentat/011: For nutritim1ol • uppurt of pnl,lcl!L~ 
~qwriog TPN vin clU,cr contr11l or p~rfphcrnl h1r\1~io11 1,>uLt>~. l',m,nLornl 
nutrition ~l.h amino ncid~ is i~dicnt~ to )lre\'cnl ~ltrogcn lo~! o~ Lrt111L 
nogative 111lr0gcn btuBfi~ In pnll~nl.l! 111 whom lho nhmcntiwy trod IJy the 
ornl gnstrosl-Orny, or J<llunostomy route cannot or ahould not l,o ue~cl or 
odeciuoM prot<"in int.l!kc i• not fM@il,le b)• those rou«l•; GI nb!OrJ)li1111 !)f 1h·o• 
tcin 1, Impaired; or prowin l"('Quircn1cnl.!I nre •ubst.ontlnlly lneri:nnctl ne with 
eictonsive bums, 
The follo\lfag products ore ll'Pprov..-d onlv for use in children: P:.ema.wl (1% 

1111d 10~. TrophAminr G'ii- and 10~, and Amlno:tyn•PF 7'11, nnd 10%, 

• Protein sparing (Amill~.,,n, Ami110:;y11 ll, F7-eAmine m. 11'0V(IS0l): 
onutc amino acid so]utlons f~r. l)<!liph~ra,I admin.iAtra,lion "'IIY bo usod In 
petient.s who 11,remP.h~•. no chmrally s,gmficAnt protom mnlnulrilion, The 
p~se of the 1olution 16 to repln~ .P~tcin loues ti)al occur in relation to 
nn mt~rcu=nt phenomenon thal 1ft 1-nown or suspected to be product,lve of 
a prot@ln loss condition for $hOrt or moderate )leriod of Lime. In wall­
nourishl!d_. mildlv cntabolic patien~. such as J'?lltinc pos,tsur111cnl patients 
who tellu,re only l!ho~-tern:i parenteral nutrition, protem eporiog can bu 
achieved by pcnpheral 111f\ls1on of amino acid eolut,one .with or wiUioul dex­
!n)Se. 

•General dosi~ consukrationcS: Tho total daily dose or the solt1tion 
deeeo~. on the daily protein requlromcots aryd on thur.ntiont'e metabolic 
1111a clirucal reeponso. The determination of mtTOge:n bo 1U1ce u.nd BccurBte 
dally body w~~':I~ 1;0rrectA)(i_ for flu\d balance, are Pl'llbably the beat mcan8 
of asses.smg 1Ddividuel prot.em reqwremenl:!J, 
The primary aim ia to provide &ufficiru:it wot.er to coml)Ctaflt.i for inaonsU,lo 
urinLI)', and •o':her (n~ognatric suction, fialula drlllll&tlQ, dlarrhoa) fluid I°""'· Tot&l 6wd req\lll'eme.nbi, a, well na elec~olyte lilld. ~eid•baso ntcds, 
should be estimated and appropnatel,y adroiniste.red. 
For an amino acid solution of spociOod total conccntretion, I.he volume 
requirtd to meet amino acid requtrementll por 24 hou.s ca.n be calculated, 
After making e.n estimate of the total drub' fluid (woterl requircmenl, tho 
balance of lluld needed beyond the volume of o.mino ncid solution required 
caD be provided either 118 11 nont8.l'bohydrate or a corbohY<lrate-containJng 
elet:trolyte lj(Jlution. Intravenous (TV) lipid emul&!on mQy be eubstilvtod for 
pllrt of the carbobyclrate-containlng soh.1tian. .. 
Each gmm of doxtrosc provides approximntely 9.4 kcal. Ench gra,11 of rnt 
provides 9 kcal, ' ' 

•Adults: 
Nutritional supplementation -

Am.lnoBJln and Ainino.t,)ln.11: · 
• Usual dosage -TPN may be starte<l with dcx~roee 109b addo_d lot.he GIii• 

tulated daily Tequirement of IIJ!l.ino acids (1.5 g/kg for a motnbohcoUy stsble 
pa~nt). Dextrose content .is gradually increoscd over the next few daya to 
the estimated daily cn_loric need aa the patient odapts oo tho Increasing 
Bll)Otlllta of dextroi;e, 

Tho nverage deplelA!d ,major surgical patient wjth complicaliollll requir1111 
bl!l:wcon 2,600 and 4,000 kcal ruid between 12 and 24 g ofnitJ:Ogen per day. 
~ adult patient in an eccept.ablo weig_bt rBngo with reslriclod o_ctiv_ily who 
tal)ol hypermetnbolic, regutrl!ll approX!mat.ely 30 keel/kg of body weight per 
day, Average dally adult lluid reqwremc.ots IIN botwcen 2,600 nod 3,000 mL 
ond may be much higher with loHes from flutula drainage or ftevel'I! burns. 
Typically, a hospitnlir.ed pcitient 111ay loat 12 to 18 g of nitrogen 8 day and, in 
~cvere traumo the dallr lo&a may·be 20 to 25'1!' or more. 

• Periphe.ral ven.oia 1nfuiion - 1 t.o 1 .5 g/kg/day of lotnl amino ocldB will 
reduce protein catnboliem. Infusion or Ingest.Ion of cnrbo~ydra. to or lipid will 
not red1J0C1 t.be nitrogen-sparing effect of fV ~mino acid infusions ot this 
dose, 
l If de1itod, only one-half of e,g eutimetod daily emina acid requirement of 
,5 K/kg W> be givoo on the tint day. Amino ac.lda together with doxlrose in 

conhiJoontrations of5~ to 10% lnfused·into s P.eriphcral vein con be cootfouod 
w ~ oral nubiUon la lmpllired. However, ,fa pnlient la unable to t.o.ke oral 
nouruhmont for e prolonged period or time, indtitution of TPN with axog, 
eoo~ ~ loriea should be considered. 

C!1~,.ol: The do1ogo on the 6.nil day ahould be epproxlm8tely holf the art1t1pa~d optimal do.engo ond should be increaaed g'raduo.lly to minimito 
g Ycosunn; eimilnrly, wlllidrowol 1hould be accomplished groduolly lo &void 
11!bo1.1nd hypoglycemia, · 

• ~cntrat vcrious infusi.011 - In u.natrcned adults with no unW!uol nitre• t•
4
n oases, o minimum dosage of 0.l g af nitrogen (4.2 mL or C/inisol) plu8 

i g _(16 cal~riea) crf dex~ aelfa_t emulsion per kilogram ~r body w~!ght por 
DY, 11 rcquu,:d to ech,evc rutroge.n balonce and weight •tab,hty, For 

P~lienta 1tre1sed by surgery, trauma, or sepoia, and those with unuauol 
~t~ogen loa11es, tho dosage required for mointeJ1ance mey bo •• high li8 0.3 
i ,4 g/k.R/dsy of nitl'Ogen (13 t.o 17 mL of C/in/Ao/), with proportionate 
J cr~ae~s ln nooprotein caloriU. Periodic oeeessment of nitrogen bah1J1t0 of 
i e >ndtvldulll patient i• the best indlcot.or of proper doeagu. U1e of an infu• 

:eon P~p la 11dYU1oble to maintain o ,toady inl\Jaion rote during central 
no,a infusion 

D; P~riphcral uc1wus i11fuslon - M11y bo administered by peripheral vein, 

08
1
1 
u 

1 
25l0 rnL of Clinlsol 16% in 750 mL or dexlrosu JO% to reduce the 

no tu, Y to 718 mOsmoVL. 

f,',-.J\mlnr fl/, 
• u~rml tl11on11r - Dolly nrnlnn nehl rluArH nf nppr<1/(lmnt!lly I. to I.Ii Rikg or 

hrnly wcl11hl for mlt1ll!i with ll(lrr111hln crtlMlert tire g-.ncrally •ufficienl to 6nl• 
lo(y 11r11loln 11Qc1I• nrul 11r1Jmolc rm•llivn nitrr,~on holnncc in ijUCh pnLientB 
11lth11ugh higher rloJurt muy h11 ruqt1lrod in Nevoroly tal.abolic olnleH, Such 
hl11hcr duoc" mu"l 111! '?r.comr,nniq,J 1,y fruqunnt loliornlory cvnlv~tion, Fut 
"mulHion mny lie •llpplit>d to help meet on1•rgy r~il11ircmr.nl.t+, 

• l'mlo/11 ~{mrlnlJ- f•'rrr pml.tlln opnrinir in wn l,nq11r1Hhctl potiont,, nr,t 
rcc1•lvhll( ~IMn llcunt n!/iJIUonnl cnlnrlu,. nmlnr, ncid rlo,ngr,_• r,r I !f 1.7 g/l<Jl/rlny 
"l1111illcin11Uy rgducc mLrogcn luHNl!ll ond ijpllrf! lw~ly r,mtoin. tr r181lA in Herum 
ur~u 11itrugu11 (lllJN) U~l!ood 20 rng In 4H fi,,,,,., nminq neirl inr11~inn Hh,,uld ti.• 
dl1tco11Unuctl or ,·rote nf ndrnlni•lrnlir,n rr,duct<I, · 

• Centro/ uc1111uN 1111trll11J11 - Cnlr,rio•l/1•nltrr,~11n rnlio• ,,r nt l~n•t I()() to 
ICi0 110111irololn ci1loriu• pur gr1,rn of nltrr,gor, hM•• ,,. •• ,; r~cnmmenrlarl IJl 
ochio~e po~ltlvc nitrogen Luioncu in Rcv~roly cot11bulic pot1onl.l4, 

• Perlµherul vo.re11terul 1wlrit/r111 - f or morle.rttlely c11t,11J<>lic, 1tqpl•il<1d 
1111tienh rcqulrl11g porcnLcrnl nulrlllr,n in whnm the co,nt,;il v~nq11H m11f.l' I• 
no~ lndicotcd, Ji'rl!i\mllle fl/ curi bu 1r1ixod with dextrose ri',f, •nl utir,n~ unrl 
ndnilnlalorcd by periphernl vei n. 

'lraVll~ol: 
• Uaual dosoge - Deily amino ocJd do&eij of nppmximatcly I to 1.5 gikg of 

l,ody wolght for odvlts with ndequolc caloric~ Bre gt'llerally auffie,ent t~ ~•t.. 
i1fy protein nocds o.nd promote po,iLlvo nitroJJen halan011. Fnr Lh~ initial 
trco.tment ortreumo or protein calori~ mlllnutntion higher dP•O pf prot-:in 
with coirespon!ling quontlllos of corbohydrat.o will ~ neces~ory t.<> promol/J 
odequato pationt responBe to thoropy, The Baverity ()f the illness being 
tni'nted i~ the pri.mory consideration in dctennining prOJ)fn' dllSe level. Such 
hlghor doses muat be octompanied by more frequent laborat.ocy waluatioo. 

• Protein sparing- For protein sporing in wcU,noUTlllhed pt1tient.s not 
receiving significant additional calories, amino acid doaoge,, of I to 1. 7 g/l<g/day 
reduce nitrog!)n loas~s and spare body protein, If dally percent i.n~(l!l in 
BUN in the range of 10 to 15 mg for ,nore than 3 day& should OCCW', protein, 
sparing lherBPY should bo discontiiiued and o re~men with full nooprotcin 
caloric eubstre.tea should ba odo,Ptcd, 

• Cefltral uein admir,istrat1.011. - In oddilian to meetlng nitrogen needij, 
the adrnlnletrntion rate is govoniod, especinlly during the first few days of 
thernpy, by the pntient'• Loleranco to dextrose. Daily lnuike of emino acids 
und dextrose should be increased groduoJly to the maximum required dose 
M lndlcftlod by frequent delermlnntion.s of urine and blood ~ugur levels. 
• Children: Pediatric requirements for parenteral nutrition am con• 
si:rnined by tho greetor rulet!vo 0uld requirement.a of I.he inf Mt Md i!Nlller 
,:.aloric requirements por kilogram. 
Ammo acids nre probnbly oost odotlnlstcred in a 2.5% concentration. 
Prcm11ture inf'ant~ with rospiratory dlsLrQll8 syndrome suspqcted ofhnvmg a 
patent ductus artetiosus should be given 0ulds more coutiou,ly. 
N11tritional supplementation -

Ami110$.)'n end AminoSJ'n II: For mo~t ch.ildron rccoiving IV nutrition, 
2.5 glkg/dny at ami.no acids with dutrosc alone or with rv lipid cslori~s of 
100 to l ~0 kcaVkg/day i• recommended. In cases of malnutrition or stress, 
th,ese requi~e.menbi mar be inl!l'eru;ed. l t iii acceptable in chlldren to 5Ultt 
with n nutrit1ontu iolutioo of balf stren11th at a rate of approximately 60 to 
70 mUkg/day. Within 24 lo 48 hours. the volw:oe and concentration of th,• 
eolul:ion can be in~ased 'u.ntil tho full strength gediatrlc solution (amino 
ncids and dextrose) is given nl n role of t25 to 15 mUk.g/dey. 

A basic solution for podiat.ric u84! should contain 25 g of runioo acids Md 
200 l-0 250 g of glucose por 1,000 mL, administered from hollies cont.nining 
250 or 500 mL. Such a eolution given at the rate of 146 mllkg/day provide,; 
130 kcaVkg/dny. 

Aminosyn-PF: For infii.nt& up to 10 kg, tho dosa~e i~ up to 2.5 g/)<g,'day of 
amino acid. For infnnts nnd children lnrgcr th(tn 10 kg, the dosose I$ o total 
of IJP to 26 l{lday of 11.mlno acids for the fl.nil 10 l<,i of body weight plus l to 
1.25g ofam1no acid forouoh kg ofbodl wulght over 10 kg. lniti~I omino acid 
dosog_o lovols of 1 g/kA:/dny lll9¥ be mcroasod gradually in incr ·ments of 
0.5 gikg/duy to approxfmute desired intllkr luvols. 

Aminosy11.J'P ahould b~ diluted with dextrose prior to u,c, Nonprotein 
calories should coost.jtut~ npproximtnoly 100 to 130 kraVkg/dey. Pnrt or the 
nonprotcln cnlorlc roquirument nl,cy be provided ns lipid c1,1ulslon ndminis­
tered concurrenUy to provide uv LO 6~ of daily cnloricg ot ~ dQ$e not ta 
exceed 4 J!/'kl!/day af faL. Fluid i.alnko for the infant ret,elvir111 cenLrol venous 
TPN should lie appTw<iJn&t.ely 125 mLJk~day (rongo, 100 1u J75 ml./kg/day), 
dopcnd1ng on the olinical condition or tlie potie11t. 

Clfoltol, TrauaBol· '.l'wo to S g/kg of body wei\lht for Infant,) with adequate 
~u.lori1>11 nro gunnra.iiy sufficient t.<> solisry proltl1n needs ttnd promote pa9itive 
nitrogon bolanco, . _ , 

FreAmirw Ill: 'I\vo Lo a g/ki of body w~1ghl .for mrants with adequnl.e ~~o­
rfos oro gcnorolly 6ufficienl to satisfy protein nccd5 nnd promote pcs1t1ve 
nitrogen bah1nce. Higher doses must be uccompnniod by frequent laboratory 
ovoluotion, • 

Jnfanta (up to 10 kg) rucoiving TP.N genarnlly rece,1ve 2 to 3 g of. protein, 
120 to 160 ~alories, and 120 Lo 150 ,nL_ ofOuid ~~ k1log'l'6m.of body weight 
per day. This can bo provided in O eolut100 conlainmg approxima.toly 2.126% 
of FheAmir1~ Ill (dilutod from FrcAmlne Ill 8.5% or LO%) and tloxlrose 20%. 
Les9 ,hyp~rtonic mlx(u.ros may be odmiail;l.er~d by perlpher,al voi• . Because 
ph;y~1olob'>Clll cl111n11cs occur !"$!)Idly in sm~II tnfa.nta, the doily doso of nutri­
ents should initially be Increased olowly with frequ~nt ,o:tonilorlng of pei:t.i• 
nenl clinical lllld melabo)lc pur11motors, Ctilldren we,gltm11 morn than 10 kg 
require fewer calari88 ~n~ alightly luoll protein; generally /;0 t,o 80 c11lorios 
nnd 2 g/kg/day of protom 14 1uffic1en1 , 

PremoHOI, 'Jrop/iAmirw, Far Wants u~ lo 10 kj[, tho d05ago is 2 Lo 2,6 g/ki:/doy 
of amino acids. For infru1ra nnd young chlldr1lll farger than IO kg, \he tct,tf do,, . 
ogu of amino ocida •hould include the 20 to 25 g/dfl/1 for the lirst 10 kg or body 
wllil:ht, plus 1 to 1.25 g/day fol' oucli l<lf of bQdy weiah~ over LO ka, 
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l~AVENOUS NUTRmONAL THERAPY 
CRYST¥JJN:E .a. 'll.n,,..; F'fot tln Substr•tn 

A fluid dosoaa f t'"~~o ACIDS INJE _ 6% I.a 10% ll\iocUon Lo nchlovc 
TPN. AJtboui:h fl~lt 25 1111,.,\g/dny is n ;- , 0TION wolor for lrjcction or oi~r1~G% or 6% ror pcl'iphcrul odrni,,!' 11~11I 
brilic or deplnt1ld . 0°ien l'l'qulrcmtnl,I! ri\~~1i;;:n1r for ~•n~t i11fnn1~ rm•MliJl ncid ('.01\CCntrn\lon_ of 3· i ,;1.a· In w'hnnl the ~cnlrnl vonouH 1•nuJlr114i ~ 
11b]e bocft\180 or l ·~l~n\.11, PtOViRio11 or nd&tr h,~ho_r 111 8!1\•1·rei,I• hyp~rcnln• A11111111•r11-f'f,; r,'or pnl q utlrgvlllo onlorrol cnlcrnlly, i\111/11 1. ~ .. ~ •Elru I 111 lT\lnko limll.il nltro ionn 

1
nt1rnµ~1111111)' ,1111 h~ rm~- enlt<d nn, who c,,n con~l\1110 

1 vom with 1111ronlornl non11rotu1ri"%,11/ 
· · r y: In generfll llo ' h't'n, or n 11"•~c ln\nlr•r11nrr hu ,11lmlni~l1•ml hy l10rll' ir.rit

1 
flnnl 11(1ml~turi! IR ~'J. to JQ,~ 

t!o11-~ U8unlly etnttlng nt ~~h-~\~cl l~n fnr ~n rlMrh• 1•nlir11I ~h \ Ii" 1 - 1'1ll\1'r11lr11l1111l of ,lllx\rnKr i'i':1:1 '~mul~inn I~ r('c~mmonrl~d l>Qtl1 
Gl'Vco a, r

1
lhlqucne,v of drtrcn~~~ n

1
1,, ~nd "' !he ~nA(r,~ ri\nR~ rr'.n"1,~11•r1 ••1

1
111_· ,w,111" IHl11

1
1l11l•l~n1. m• L"· u)q pnlcntlully irrllnUn~ uITecl.l, ,1r LI ,11., 

n~om tnni di~cnM or w 1rrrnllr., l'<'nnl Ill" tnt~li, , , . 1 µ 11• ,11111rc,1; um 111 ,1, ,,min I ry . .,, 
~i~td~bltnr,~inlly cxc;\~~rb~•"'t,f~'tr•,n11.~-An,lnn ~rid i1\l~•cW,;\:~

1
~:~ ::::;!11::~ "'i.~ri,'.,~::1:11::·'~;iM:r'1l1~· ~ r wh11m ecntrn l voi11 unlhCl,-rJ,,nLltin 11 llt,i,I 

g 11\R) bl' ift'Cnlrt lh )lntlrn1~ ~.':r'•t11,l 1h1• t1~k ,,ri,,m trnc!lnn i 111 ,1,1' '1l11,lxl11/1,K wlllr cll1,1/~11/ tnn 1111111hnlnl,lr,red l1y r~rlph1Jr11I n~ l<t 
• Concomitant thrrnm" 111 

' m1lnlt\•~ rr•1111l l\111rt l1111, l1111', · ,:r ~r,o 1111, 1,r f.'/111/x11/ In 7r,R \'Yt' 1( 1 < ;::;~?1 v ~~ till ,~)/q,11: 
Dextrose I hi.~11/in - i,; ~\n \' 1ntlo . . . IIKllllll11riLy ';" 11 lt_,vr: '~J~1:::':ni1~1 ,,/ 1.1,t voin~. u n " II 

1 
'' 1,,, lhn :~:/ 

:~1ftn °1~ l\l'Tl\'rtl111ir dr~•~~,' 111n/'.~~::~~·~/"11 1 "~l'll\111(0 ~nlnrlcK ht 
111i.;~.~i::r,:::.1. M,rll,~r -~.;u,lrr,,lnly cnlrl l~)li~. ~Qrlut~,,1,pnur,0[1 In 1//I I' 

h i'.n~11 m to PN-\'onl 1i.,,X','l!l!'('.;)11iin n11d l ' '" n n1111l~l.rnlh111 nr 1••ri1t• cN1ll'l1I v1•111111K' r1111l1• iii n1,L inrl lc11t,1tl, l•n! tl/tflr H r,'l( ''r 11 ' 1111 " 
w~g,,'l'Omln, ~ ~•lutlon oontnii1hlR d1•~ll-of"f,?~•1ri,1, 11! l'''''Vl'hl 1'~111111111! 111l~c,1 wllh <i1J~lroRI; r.?~ ~,,h1ll11n• nnrl 11uml11/iW.re.d ~y /l<lrl1,ho, ,~ ,~. _ . ~ti h~,porto111c d~,tl'\•~o infu•ion~ nn• ~ln,,,~u;:!H:~;:•uhl ' '.' 111l111lnl~lr•n•il 1,,,,,1,n~,•,1, '/h,fihllllilt1 r : 11,1, pnLIMt~ In v1l1om 1,h,; ~nn!,111 v11,,.~l/•·1, 1 

l,1.p,d r11111/~jc,n - Fn.i ~n\\1l•h1n • • nU11m ,I, ,1r1L ltullenLL~I and wh11 ~nn cnl,IKlllflD ndC'IIIO~-c1•l:1r11,H '',""'''%. 1.''''"1 
whQn 1rrolo11i::t'(i [IAn>nlrrnl nut ' ti C(l~dmln,~ttntfr,n ~hmlhl ho r••mHhh1,,,11 rl!\11 n1111/IA111/m• 111oy li<1 11dr,11lliRl.ored, 1'l pc,riphm rl v,,m Will, 1 ,,,,., 
\lnl lllUv aria d,•ficirnc.,,, \EF/11)). s"; ~ 1f1\t\'d In m\l•r IIJ 111'\<l'<•nl iimn• pnr1•11lor11I cnrbultytlrnlo ~r11trrilll1; S~chi'n R~~\iJ''1r~o ~r'.•rw!"''li 1'.' t111, 
drncx, ot EFAD in 11ntlr11\$ l\rnintni~ ~ m 'll:) r ~1111,~ht "" 111111\llun•1l n,,. uvl- IYlt 1 elurlliJ W11lqr for ln,Je<:t\1111 ,,,r l~ 1s0 ' I I 1f-1nJCC/.11)f1 ,t II,; 
IV r l I I , , on ,. r'1!o l'N, l~11(1111lu or Alh\lrlly h,)'port1m1c KO u •111A or Jicr P •11r11 111r11• 111,1. 11 Irr,, 
l207,~) •<11nndrn• ~~! Pdl'Qv!d," ~PJll'l')Kimntolv t,I kcnl/mL '10%) , 2 I V I [inl !lint purl1t 1urnl lnfuRlon lie Qet:urr1pnnro hy iuloquutn 1•nln,11 ,n

1
1
11 , 

· " 11111) ""n nnn,,;t~r,'(\ nlon - ,111 1 1 , u1 1c11 111 , , , . ., h . 11, 
!IICOl\ll ar II short Y-<:ann~ tor ilcnr fi,: in'fl~!\~110 ncld·J~xl1\J~u •nluUonA lly •Admi.i:tlil't! co111.pal1/J1l/ty: C>dcrum nnu phq8p ntc n,l,11u.,,., ,111 tn\.nk~. Fat. howe,·rr should t i l h I ~ BI\Q lo au11i1lc1110nt cnloric Llully !ncompullblo whon nddod II, tho Tl'N odmlxt11rrJ, J lr,llfl'vor ir ~1 
hn,•c inditM~ thftt giuro,e 1~ ~~oitntl~ •inc Cnlo,rlc )11\nku been use ~Lu<lios live I• o<ldo<l IQ Lho ~mhif n~i(I b<lLllo, und tho otl ro.r ltr 1/1, t• • 
Elrrtrol •t C _ . . _ . g ipnt'ing 11\ the st.rouod potionL. conconlrntcd <lextroijc, und it tire tnntonf:t< of_boLll bnLtlll!l.~r,, !Wirl,'11• 
in~ d!'d½, C8 - . ;r:;~tnlhne ,nmmo, n~1d Holutione wl\hot,\ l t I Lhoy oro combined, tho likohhr,«1 or physrcol 1ncompn\1bll!t.Y i- r•!d,, I ~I 
tl'l')l ~ otr patlf~nbr l'l'ql_ll)'lng in~l\~d\•NlzM clcctroJut LI e ec rorylCY lore clu_m nnd rrhosphalo mQY ,,Jyo bo added I.I) altemel1vc 1nruoR1., ,~I I 

) e fl()n en\ O amino Reid aolution5 witl I t I , u \CrnJl.Y, 1'ho e cc. ,_, .,.,1 "llti, 
when t:3lcul~ting <111.il.Y elcel \ut I 1 c uc l'O ytcs must bu conaldercd llvo•u pr~c plr.m o.n. 
mo11it<>T'<1d ns indlc.11ted. Sodi:mJ'!hl n\'ake. Serum oloctroly1.0ll should bo Prcmn•ol nnd Trop/rl,111/11, mny be admixed_ with SQlutinn, th,11 
nr,d ",llll,ll1esium a.re mftlor eleci:l)lyte~i:t ~ot.ei5J'bllm, phosphnt~, CJiloium, phoephalo 'or that havo ~on s~pplsmcri~f with! prosp~~l.e. Th. Pr~~':"• 
n>qu1r't'd, For 11dul~. nppro1<im11tel GO e Ou O oddet) lo ammo ocid 09 eo.lclum nnd 'rnagn(!ltiUm ,one Ill p ,1 . odult ve 3°, U ,on ~OJIYld ~. c,m, f 
80 mF;q of m11gne3l11_m, and 20 lo 86 mE tgf l~O mli:q of pote,sium, JO lo ,vhon ptnisph~te is nlso present, in ot'lfer to uvo,d Prcc1p1tsitlo11, 1 •· 
~~ary }t:'chre,:e optimi.tm meu.ibollc m~on£i. ~~~~~1J0r do16ar,por occ- • Storage /Stability: Stote (ll 20' to 25'C (68' to 77"F' I. f'l'(lt,1,1 fro~ ! mu:~ gl~e~:uor extracellular olcctralytea (sodium, cul~!~~ a;de~\,1~~~~j ing. Avoid exposure to liUhL. , . " 
Jn p t' ,. 1 ._ 1,, Adml~turee mll~I bo storotl undor rc(r1gerat1on and used 1YJt~jn 24 Ii 

B ren..., w lri ,.,.,ierchloremic or other ••boJ' d · · ·" '1' pot.n.uium may be ft~d -d th me,... •c acldotiis, !odium nnd O mmn • . 
no.1.e a1U)_ rnatives O as O ecet.ate or !net.ate ~alt.a to provide bicnrbo- Clitiisol, Traua.so/

1 
Premo.sol -S!ora at 26'C (77"FJ. Briuf ,xP'llu 

7r , z' . , up to •O'C 11o~•p1 aoO! not odverso\y olTe~t the __product. Avoid 111 ~ It ace min~ro. 11 I ~1tom1ns - Vitamins, indudlnc folic O ·id and viL .,1 heoL. ProLcct from freezing. Protect from hijh,t. Do not remove 101 "': 
•h &!'()I rt!QWrtd addalvas. The t.J;~ce ?lument &upplumont& ~ould bo ~•~e~ from ovcrpo\lch until ready lo u~Q- Do not use 1( ovorpouch ho3 hi'ti: 

" on oni;-t.crm PatCnteral n11tnt1or, ,, undertaken, oualy op~ncd or dalllaged. 
Vitamin B vh.arnin K, and (i r 'd ' ' · ._. added lo ul~' sohit.ion B.A d -.· _!; ic ~~ a.re fliven intramusculnrly (IMI 9r ~ 

. . cs1r~'-'- •Pl I . 'd 1 l Iron is added. t.o th 1 . .-..1 , 1arrnaco ogy: Cryat.aJlino nmmo oc1 s so ut on promolts prl)l~n "' 
supplem · -tati i e 10 utio~ 0r

1 
, ,vo:. lM ,n depot form as lnd!M(-Od. !rQn thcsl! and wound hcollng and reduces the rou> of ~ndogcnous P/\t 

on on ~ mor~ en_ en m c 1ldrwn, c!1Lllbo!ism. Amltio pdd1, w)1~n given by cenLnl ~eno~~ infoslnn in mm~ Tro.cr metal additives, mcludtn11 _zmc, coppor, mancon1)l;o, and chromium t10~ with conconll'tltud ,lu~Lrosu,, cl~cLrllly\cs. vrlomrne, lro,u mernli, ~ 
eho~!d IWIO be provided, especially wh~n long-term poronteral therapy id a.nc11lary fat supp,Jcmunl~, Const11ut.os TPN, Whon admlnlslmd Pm¢ 
nnticip11tcd. oJly, lho amino uc,d &olut10n enhances the conservation ur body prol,ln, 

CysteiM - Cf.Steine ls coo11ldo.red to be an OMi,n,tiul amino ocl4 In Jnfanl~ F'rtiAmine Ill - Phoep_h!)-te, a rompon9nt of_Rr\!Amine Ill, Is u 11,tnJorin~ 
n.nd .yoll"!g children, An odnuxture of cysLolnc nydroahlor!de to the TPN cellular _anion th~t part1c1p~tes In J>rOV1dmg ~nergy for mol,1!-ohim of f<I: 
1olutton 1a thenlforo recommended. llutcd on clinical studies !ho recom. etrntes ~nd ~ontf!butes to srgnificont mctntiobc and entym11l1c ront1i1m1• 
mended dotJnge ia l mmol of eyiwioc hydrocblorido monobycir'al.e per kllo- all organs Md i11au~s. IL exert~ !' lf?odifying inOuqnc.o on calcium llnb 
1rr11m ot body weight per dny, An nlLcmntivo recommendatlori is 1.o glvr bulTCJ'\nll' cfl'ecl on ocrd_-bnse equ,hbnum, nn<l has 11 primary role In then.. 
600 mg of ~y~teiM per 12.5 g of Aminosyn-PF. ' excr~t.ion ofhydrogon ions. _ 
•Preparation for administration: Color vorintion fTom polo yclluw to A~l!;.._OS')lhAII PF, Preirasol, 'lrophAmi11e - Amlr,11.,yn f'F, p,,,.,, 
yrUow is normal and doeR not 11lter effieney. 00• ,,op mine cor\\111n n miltL~ro of euent'r$] und nono~11nliol nri,.1 

. , • , · nc,~s, o,~ wulj os tourlryo 110d a ~oluble form or lYTo•ino, 'rho omino ndds 
Do not use flexible cooto,nor tl'I sencs co1rneotlons. po•rt.ion hn& bean spt>1:1flcelly formulated to provide 8 well-tolornl•ill ~lll!lfl 
Solutions aho11ld be used pro111pU:y ~fwr mixing, Storage shQuld be undor •Wbou~o Cidor n'!L-r!Llon~I $upport ~nd ihl!Nlpy for infants Ohd yoUnK eltil41> 
refliKcrotioo o.nd limited to a bnef period of time, prefornbly IOH \hon ' In° mm1rcrcd1:i" ConJunclfon wllh cysl?ine,. amino Acid ,nlul_iqrl re<•. 
24 hours. m,ft ~}~\~:snt?r!a inf«~t'ltrnhons approXJmatrng 8 profile ionfrsl,fl l 1 

~1!":!~tr~i~i~~-dmini&tration U/.fle for o S!Agle boiU~ nrd t el •
h

ould rhe rntionnlo for (htso amino ncld eolulions is based on tho ol1wv.11ilio 
:nudoqu_nle levcla o(casant1nl 01nino acids in the plaon,o of info,,1.!i r"r111· 

Central uenous ad.tninistra.t_i~n - H)'J!crtoni~ mMu,rc1 of ~mino ~cidJ rPN uemg convonhon.ol nmino ocld solutions, These rormulM WM" d•• 
and dext.ro&e may be 111fely odnun111torod by conunuoUJ! mfus1on Lbr011Kh II opod through )ho application of specific pbarmocokinclic multiple ,,.C"?,... 
ccnlrol ,,enous catheter with the Up located in the vonn c~.vn. For adults, lho annlyais relftLmg amino aeid in toke to the resulting ploAma nnilno ac1d r 
7'ft, 8.5%, at 10% solution may be used in eq_unl volume with doxtroeo 60~ to centratlon~. 
provide 31l odmhiture containing amino acids 3,6%, 4·26%, or 6% nnd dox- Clinical studiriR in infnn~ 11nd youn; children who r~quiri•d TJW ihtl"I 
tr()~c 26%, ' showed L~nl Infusion of an1ino ocld 6% rind 10% with O cy~lu1n~ n41i •11 . 
For A(lullll, the rat.o of IV infusion of Am/11o•y11 lnitinlly should be 2 mtJniin resultcid rn plo~mo amino acid concentrolions appl'llxlmo\ing ii_,'-""' oft 
~nd m~y be Increased gradually, Alt.er dih1\lon of r'r6Am/11i, Lhe edmixlu_ro mol breast. or formula-fed infnnl.s. In uddition wolGhL g1,iol, 11,lnli<P 
i:1 w~ically ndmlnist.erod ovor on 11-hQur penod. For children, tho m1bu.J onco, nnd Anrum protein cunCtJnira,lont wore consi~tont 111llh µ11 rrnpr;,• 
inrua,011 rate ahould bo slow and graduully Increased lo 60 to 125 IJll/kg/doy. nulritlonnl t lnl~•. 
lf ftdmlnlat.ratlon , hould full behind •chedri.lo, no attempt to "colch up" to Wh · • d I l h I ~•f11 
pl~t,n€ed Intake should be mode. In oddition to meeting protein needs, tho ,,., '"•UJIC w t 1 .YNrlonic dexlroso ns u eolorie <0urc11 •l•Pr. ' JI' 
r,I•·· •r admini•Lr•tio11 i• ~ve~od by iho patient's gluooao toleronco c,ti, wilh cr9toine, eleclrolyt~s, vitnrni.ru, 11nd miner~J,r n,,-,lno ~J,d ~a 011~

1 
,~ 

- u ~ ~ " ' vldes TPN for infn.nts or,d young thildron with Lile exception or11M' muled by glucOllo level!; In lood and urine, . fatLy acids. ' I 

PeriP,hl!l'al parenteral admi11it1tr11tio11 - IL i~ thoughL l11DL lhe Mcol.tlt.e_l'rom lysine acc1111~, ~n~•r th~ iu~d1'1'._,1 
Cl;r/d~n; Solutions ,,dminlAtl!red by peri_phornl vein should not uxccod pur'l!nternl nutrition, duo~ not impact ncl ncld,bn~~ balonc~ when ,,n~ ill• 

Lwiee tho normal scrum 011n1al11rlty (718, mOsmol/L), . , reaplrato1 rlmct1ons arc no m 1. CII · I Id to al•f~" 
Aml"fl"""·' A,,,t,·,o·,"n 3,6"',· l 10•clJ_1 ier w,Lh ~••tro•• ln, conco_ ntroti_ o,n• or 5% tru-~· fir r O • n•t!O ev encc aeem~ •Ii ,, .,.. • , ,... ~ •• • ' ,.,.mg; owev1•r, IXln molory o~perf,nontal evidence is not o•~ o,, 

Lo JO% Ja suiUJble for odmli1 t trauon by pt,l'>phcrnl •~u,. Tilts ,olulloo ii noL )t J' 
Intended for central vrin infusion becnuso i i, doc» ~ol ~o_nt.lli~ adequoto The human nowbern cortjuKutcs bile with Luurino which bcco111cs ~<I 
,unounts or omino ncide nr cloctrolytce for n1lm1metrotron with high concon

1 
• m!lry metbod ofhilinry exc1·uUon, Taurino dcflcienty, (k,co.u$e ofli• 0 1 

trnlJons o(di•xlro,o. Ami11~~•11 71•, 8.61,I, Qr 10% mny be diluted with stcri c 
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Protein Substrates 

CRYST~L~ AMINO ACID~ - INJECTION 
bil• aolt co11Jugat1011 end, t.hcrefore, on bi\• •alt Row, ml\y be or m'-'Jor ln1jl0r• 
t.anCO in t.hc gonosi, of chnlesteeis. Tounno hn• nlso boon •hown !n rlny o 
role in CNS development. 

Anuria, hcP,atlc comn, hyt,e1'8cn,itivily to nnr nr '"""' nmi11n nrhl• I"''"'''' 
In U,e aolution. 
•Aminosyn, Am/nqsyn 11: Mct,11oolir diso1-rlcre mvulving impnired nltrt•• 
gen utill.atlon. 
• Clinl.tol Trovasol: Severo Hvnr di••n•c, mr lnbulic dieortlon1 l11v11h•l11~ 
impoircd nitrogen uliliullinn (C//1•i~rl/ nnlyl, 

•Aminosyn PF. P1'1'masol, 'frophAminc, F'rcA111i11r Ill 10%: In 
tlenta wit.h inbom emir~ of omlnn ncid ml1lnboll•m !Including l1111No 

r:voh'ing brMche<I chnln nmlno ncid met.nbolisnl, aurh nij 111111>11• ~yrup 11rllw 
diiet'"' ond ieo,•al"-ric 6ridcm1R), 
• F'rtJ.min<' Ill 8.5'l-: In pMicnt.a with hcpMlc cncophnlo110Lhy or l11liur11 
errors or amino nd d mcl~boli801. 

•Administrotio11: lnlliolinn and tcrminMion of infu~lons of 1'1'N fl uids 
must bo gradunl 10 l)('rrl'lll Adjustment or cnclogonoua insulin roloaso. 

Periphcrol admi11istratio11 - Pcriphe,·ol o.dmlnl~tro.Uon of ru11!no ocld 
,olu1.100• requires eppropriate dilution :ind provision of odoquot.e calorics. 
Tuke c~ t.o Maure !)roper placcmonL of lhc ncodle within the lumen or lhe 
,ein. ~uenl-ly Inspect Lhe vMipuocture ait.e for signs of lnfilttat.ion. If 
,·rnous thrombosis or phlebitis OCCul'1, discontinue infusion or chnngo lnf\l• 
Jion ait.e and lnltiat.e appropriato treolment. In children, U1c nnal soluLion 
should not o_xcced twire normal scrum osmolar!Ly (718 mOsmoVL). 

Central uenou.s administration - Administer strongly hypertonic 
nutrient 90lutions via an IV co.thet.er pieced in a central vein, proferably tho 
5uperior vena cava. Regard t.hc plece.r.nent of a ceotrel venous cathel.or a, n 
surgical procedure. One should be fully acquoinl.lld with various techniquca 
or Cllthcter insertion, tlS well aa recognition and. treatment of coml1llcotions. 
~or de~ or technique and plec~m~nt sites, conault tho medical IL~rnt~re. 
X-ray is the best means of von.fyiog cathotnr placement. Comphcnt1ona 
lmDWll t.o occur from the ploooment of ccotrol vonous catheters are pncumo• 
thorax, hemothorax, hydrothorax, nrtcry puncture 1111d b1m8ection, injury LO 
the brachia.I plexus, malposltion of the cnthcter, formation or an.eriovcnous 
fistula, phlebitis, thrombosis, cordit1c t1rrhythmia\ and air and catheter 
emboli. Other complicallooa known to occur from Ule placemont of central 
venoua cathol.lln include sepsis and vein irritation bcco.uso of hyport.oniaity 
of the infused aolutioo. Th• ri$k of &epsia is preeont during rv ther11py, cap;>­
cially whoo ualn11 central venous cathatert for /rolonged periodJ. IL la 
imperative that tlio preparation of admixtures an the placement nnd caro 
of the ca th et.era be accomplished undor conll'olled aseptic conditiona. 

>-Serum urea nitrogen changes: IV inf\laion of amino acids mor lnducc u 
me in BUN, rspcclo.lly in patientll with !m()oircd heps.tic or ronu, fun~tio~. 
Perform appropriate laborat.ory tosl.s pcn od.,cally and di&conbnuo infusion if 
BUN level, axceed normal postprandlol limits and continue to ri&o. A mod• 
est rise in BUN normally occura as a result of increllsed protein Intake. 

•Hyperommonemia: Rypru-ammonemia ia or special &if111ifit11nce in 
Wantt, becauac ita ocC\I.ITWlce in the syndrome caUJcd by l{Cnctic moi.obolic 
dllf'ecu !1 somctimoa usociat.ed, although not ncccuarll,Y 1n o couMI rein• 
tioDJ!tip, with meo141 retardation. This reaction oppcnrs t.o be dose n,lutcd 
and is 111orc likely LO develop durin(I prolonged thert1py. '\'his rcoclion 
•PPt'nn LO be related t.o • deficiency of the uroo cycle ruJ>ino ,c,ds of iionotlc 
or product origin. Therefore, it is e,sential th11t blood ?mmoni_n levels bo 
lllea,ured fre<iuent.ly in infant.a. Tho mechanisms of thie rencl.ion nro nol 
clurly defined, but inay involve genetic dwuct.s ond Immature or , ubcllnl• 
raUy Impaired liver function. 
Ulflance, ofuympt.omatic hyptlra.tnmoncmia hovo been reported In paLl,nti 
without overt liver dyefunction. The mechanisms of t.Jli1 rcoctlon nro not 
clurlr dcfi.ned~.but may involve genetic defect6 and immaturo or subcUni­
caUy 1mplllred liver function. 
~ve oo~ervaUve doses of amino aclds dictated by the nutritional stalu~ of 

d 
e patient, If 8ymP.toms of ~ypcrammonemia ~ev~lop, reduce amino acid 

ouge levels Md t.i tratc against scrum ammomn ll!Vels, 

~Fluid and/or solute ouerload: Administra tion of IV aolutlons con 
ctuae Ouid o.nd/or 110lute overload, ro1ultb1g in dilution or •Orum electrolyte 
r~kcentraliona, overhydretion, congoat.ed slates, or pulmonary odoma. 'rhe 
~ . of dllullonal at.ates ii inversely pro])Ortional to the clcclrolyta concon­
•~~OIUI oft.he aolutiona. The risk of aolute overload causing congaatod at.ates 

~1
1 peripheral Md pulmonary edema is directly proporlionof t.o tho ulec. 

ro )'le conoentrotlon1 of the 1olution1. 

•~~minum toxicity; Some product.a contain aluminum, which mar be 
~ll~ Al_umlnum moy reoch tolCic levels with prolonced parenteral odminie• 
8~ 1!0k tf lcJdnoy function is impaired. Prcmoturo neonates ore porticulnrly 
or ru1 becau,e their kidneys ""!' immature, o.nd ~hey req,uire largo amount.a 

co tlum and phoaphat.e aolutiona, which contain aluminum. 

~ •llllrch lndlcol.llM lhat petlcota with lmpolrod kidney function, including 
J •rnature neonates, who rucoive parenteral lovela of aluminum al crootcr 
nn•n 4 t.o G mclJilc(llduy occumulot.e a luminum nL lovol• atsoclotod with CNS 
l.ra~I~~~ toxicity, 'l'iaiuc loading may occur at even lowar rot.el or ndminiw• 

tf0 rcfiouascular conRlderotions: Avoid circulot.ory overloud, pnrticu-
r Y •n polfonl.ll with cardloc insufficiency. 

In pntlcnl~ with myoeordlnl lnfnrellnn, inru1lon of amino ncldB Rhould 
olwoya bo occompnnlt1d hy dextrose becnu8C In nnoxie, froo fatty oclds can• 
not bo ulili1.l'1I hy t.110 myocnrdium, and energy must bo produced nnaorobi­
c11lly frnm nlycnl{on or gluco110, 
• Dln/11•/1•,q: 1'nk1• Hpu.-lnl core when giving dextrose LO o dinbetic or P.rodlo• 
hotic 1mliunl., 'lh provcnl aovorc hyJ)<'rl(lycQmin in auch p0Llent11, lnoulin mny 
I~, r,•1p1ir~cJ. (~1111hnh1lai,rutl1111 wlt.h highly roncontratlld dexll'OflC aolutionl 
11111y ri1~11ll, 111 hyJ111r11lyc1•111ln, RiycoAurin, nnd hyporoAmnlar Ayndromc. Rou• 
llnely 1111111ilor hli•11I 11nd urine 11lucr1•c m p1iUcnl• receiving thi• thoroJ)y. 

• l~xu1-11•111111H r11lori1•H: l1'11r Jt1n11,11,rrn lnlnl n11Lrillnn, or if o potlonl hos 
l11ndu1111nlo rnL HVlroH, IL I~ OH.,lntl<•I l.tJ prnvlrlo mlnr1unl1J exogenou• ilcxLroso 
mlurlUH c;11111·11rrn11Lly wllh i.1111 11,r1inr, oclrlN, i\1lmlnislrotion of nmino nold~ 
1vlU1ouL ~11rl11•hy1lr11h1H ,nny re•ult in Lh,, nccumulnlinn or kuto,1~ l)ndirs in 
Llu1 l1lu111I, C!orn11·llnn or tl1 IA kolunomlo muy hr nchiov1>rl hy lhd odmlniAlra­
llon 11fcnrlM1hyrlrnhl. Conocntrolod doxLr0>4u arilutl11n• ~re rin r:fTr·ctiv r. AOurce 
uf •uch c11lnrlc•. ArlminiNt.or , uch •lrrmul.>' hyp,:ru,nlc nlltrirnL HoluLiona 
Lhr11uuh on indwullinU rv t olhCLM with L~n Lip lnr.nlrd in tho Allptlrior VMO 

cnvn. 
ln urdor rtor porontc•rnlly ndminietercd ominn nrirl• to bl) rr.wlnril hy Lhe 
uouy nml u1lll1.cd for prriloin Hynthoai•, n<le<1unl•· rnlorl•~ mu~t he Madmln• 
latored. 
• Elcclrol)'_lf HUf){JicinMtation: F:xtrnwdinnry electrolyte lo••o•, 111ch ns 
may occur durlnK proLr~cl.cd nnK1Jguetric Muclloll, vomiting, dlnrrhPD, or GI 
fistula drnlnogo may nocossitato addltioMI clnctmlyte supplement/Ilion 

Arninozyn PF, 'lrop/vlmino, and Prtmcwil contain _no eddcd ph08ph,,ru~. 
l<'reArni,ie Ill conlama pho•ph0ru8 JO mmol/L. Pot10nta, CHpecio lly tho!!() 
with hypophosphatemia, may roquiro tho addition of phosphnt.e. Tn prbvr;nt 
hypocalcomio, cnlcium aupplomcnl.Ollon ahould alwsya ~ccompony phn•­
phale admlnl9trntloo. To onaurc ndcquat.e inl.Oke, monll()r scrum level, fre­
quently. 
• Metabolic acidosis: Motnbolic ecido,ie can bo prcven~ or readily con• 
trolled by adding o portion of the cntions in the electrolyte mixture ~, nee• 
(t!te salt, and, in the case of hyporchJoremic acidosis, by keeping the touil 
chloride contcnl or the infusata too minimum, /i'rrAmi11c l/l, Prtm.(JIIQ/, and 
1'rophAm/no cnntaln 1011 thllfl 3 mJ::q/L or chloridu. 
Tho molnboliinble ecet.atu n_nlon and amino acid pro~le in TravaRol were 
designed 10 minimize or prevent occurrencos or hyperchloremic metabolic 
noldoels end hyperammonemla. However, be ownre of appropriate counter­
measures if they become necessary. 
• Essential fatty acid deficiency: EFAD is becoming increasingly recog­
nized in patienLa receiving long-term (morn t.hun S days) TPN. The use of fat 
emulsion t.o provid1, 4'lb to 10% of totol Cbloric lntal<e as linoleic acid may 
prevent EFAD, 
Duril'.lg parenteral nutrition with conccntr11tod dextrose ;ind amino oc1d 
solutions, EFJ\IJ syndrome moy develop but may not be clinically epponmL, 
!!:orly demonatrnt1dn of this conditlnn con only be accomplished by anolysia 
of plo.smn lipid•. 
• Protcin-sparin$ therapy: During protein-sparini therapy in the 
absence of supporting c11rbohydro1c metabolism, M o.ccumulotion of ketone 
bodies in the blood ol\uo occurs. Correction or ketonomlo u.suolly can be 
ac-compllshod by administering some carbohydrates. 
Prou:ln-apuring thorapy la useful for periods or up t.o 10 t.o 12 do.ya. Pince 
potie11t.t rcquir1ng nutritional support thereafter on oral or pnrenterel rogi• 
moos lhnL employ odcquoto nonprntein calorie componrnl.$, 

• Seps. is: The constllnt risk of sepsis is present d11rine odmlnistrntion or 
TPN. BeC11uso contaminated solutions Md lnfusloo col.hctcrt ore potential 
l!Ourcos of infoction, il is imperative that tho prcpru-otion of the soluLion and 
Lh~ placomonl und core of cnthelers be nccompllshcd 11r,der strict n~eptic 
conditions. tr fever develops, chMge tho solution, lt8 delivery system. nnd 
the site of lhe indwelling catheter. 
Ideally prepan! solulion, in the hospital pht,rmacy In R laminar llow hood 
usinu CAreful ucptio \echnique to avoid lnadv~rtent touch contt1m1Mt1on 
during mixing of 5oluL1ons ond subsequent odmaxtures. 
Consult the medical litcrt1tu.tc for n discussion or t.hc mnnagemcnl or ,cp~i, 
durini, control venous n,utrlLion._ l,n brief, t)'l)icol runna1:•ment lntludes 
reploong tho 8olution bcmg 11do11msten-d with a fresh contD1Mr ,,nd Ael, 
nnd tho remaining contenl.ll Me cultured for ~nctei:ol ~r funi_OI ca~tnm,na­
Lion, tr sepsis pors\st.s $nd another 6~urtc of infection ,s no~ ,denuOcd. t_he 
catheter ls removed, the pro:clmol tip cultured, and A nf " co_thctor ~e11_1• 
serted whun tho fovcr has subsided. Nonspecific, prophylocuc oollb1nt1c 
treatment Is not rocommended. Clinic~! experience indicates thal the ruth• 
otor is likely to be lho prime,011rco ofinft•ct1on ns opJ)Ol!cd to aseptm1lly prc­
pdred and properly stored 50\utio11S. 
• Metabolic complications: The follow mi: mct~oohc, co~,p. hcutiona hoyo 
been reported with TPN edministrallon, mc~ubohc nc1d?S" and elknlos)6, 
hypophosphalemlo, hypocolrcmlo, osteoporo,ns, 11lyc<Munn, h~rglyceniia, 
hypor?smolor nnnkctotlc , ta lc, l)Jld dehvdrt1tl1111, rebound YP01!IYtC011ft, 
01mot1c diuresi~ nnd dchydratioo elevotea hvijr cnzy111e~, ~YPO· _ond hypar• 
vitamlnosis olcdrolyte in b 1 'CY and hyµcnimmo,1cm10 111 ch1ldron. Fre• 
quent cvnl~ations nra n~c;S:~\~y ~speciellY. d~ring tho ftrst few days or 
lheropy lo prevent or n,iniu,izu ihcije con1plicullons. 
Admlnlstrolion or 111ucoso nt II rnto exceeding th~ 1iutlcnrs utilization rule 
moy lead to hyporcl,Ycemiu, co,nn, nnd deolh, 

• Sulfite ill!raSiliuity: Some product, contoin o , u16te tlmt moy cnuso 
11llcrGJC•typo ,·eoction•, lncludln ano hyloctic 1ymp~ms nnd li fe• 
threatening or severe llsthmntic e fsodes rn cerWin suscefittblo r,eorle. Tho 
v•orull prcvulonco of sulfite •••i.itfvily in the ccnerol p0pu ot,on • unknown 

........ 
Nexus Ex. 1025 
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d AMINO ACIDS TN me, ldcrly 11opulnl1011, As u rcsu1~ 

~ probably low; Sulfite $M•ilivlli• i•"" ' , ~ 'ION rr11nl f1111rtlon, whlrh I~ n111rr• frr1111r 11
1
L
1

11111t"rli•clrnlylu Lhcrnpy IH l{l'C•tcrjn 

nn nona8lhmnL1c people. · · r" mnn "1'1111"'1tly h1 11sthrnnlir fht• 1we1I fur r 11 r,•f11I ,11,111ll•1rh1~ 11f 1111 1 r11" 

• Renal I Hepatic function ;111 ini,·m. . 1'
1•1••rl}• 1"'111·111•· rn~I f1Jr hiond ch••rnl•lricN llu,10 •~ 

solution~ lo n pnHcnt, with hcpntlr , rn"t i\,lmrnl•t rntinn nf 111111110 nrhl • M1111it111i1111' 111111111 wilhdr11w v,•111111" hi 11th ,,,tlmnllnn~ of nitrngo~ 

ocld imbolnncc~. mclnll(lllc nlknln•i'"~" Ir r•w)' 1nn.1• 1·1•~111! i11 ~••111111 1111111111 till' 111•rlpl11•r11I ' 111r11,.ln11 •lh•, 11•1 l11l1•rfer••111•1• , . n. 

stupor, ond romn. Givr t'llll~Cl"\'ntll'c;·J"\'l"llr"' n7.,lllr mlni h,1·1w,·,1111111n111•111l11 1·,111l11lnln1• H11l1•ln11r,·• IIIIIV 11rr11r Ir r, 
dfct.n led bv LI c l ·1· I t\•r• n n11111111 nrh • t,1 thrk1• pnllr1 I • . I I t r111 ln11llmlM nrr 11ec~••• y "r prn~, 

. . 1 nu n 1n11n alnlu~ of thr pnli,,111 If •Ym ,t 1 ,r 1 
1 ~. 1,·,·,•11111•1111•v11l,111ll•111111111111 ,,,,,,1,iry' r• ,'' 1 

•houl1l luclu1lr• 1,1,•wl ""Rn 

ili~n;~l:nt•:':i!
0?· 11~.r!';"illlll' n111h111 ,mrl nitmlniat rnt1l,,:''r::-,; ,.,.'{,\;~,·;::::1: 11111111l11rl1111 11r 1111r1•n1,,,r11I 1111.',i'""j ,~!·;:,~~.:, r,,11 c111111t, klrln1•y """ 11.;; 

" m rn 8"C.• Ute.. 
1 qrr11111 pr11h1l11~, pfC 11•n1111,,, r • w I t ,1,,,xlrl•• run l,.nL, Hflr11m ''"'ti 

Adminl~trnllM nf nminn ndd .,, , , r11111•l11111 lf•HI.•, 1•l•~·1t 11ly11••, l11•11111W"'"• rur ""' 1 F,,. w·n llf ""'""""' i,I, lj. 

function or GI hlrroing mnv n,;~~.:~.~ .. IIA 
1
" !h!' 1ll\'"';\'i1r-i"r i1111111ln• I rr1111I 1111'11,v. l1 l1HKI 1•11ll11r~•· 111111 f,lrn,, I ""'1"''."'1"1 1::v:.~':n111111ay "'" ~l11ros11 .,. ,,?' 

l t'in d irl ru,· CO!ll})Ommt, n n·rl pn'Ji('ll l.ft m., ·:rr,l\~m~ '"" lltk1M 1111,\' ,,, .. , . H111111m1l11 h•~·,•l>t 111 111(,tt1f~. JJr,tt.,r,n nt u r n ,. 

Linn of cl<'<'t ro1)1t'• 1)(1 nol ;11ru8~ /
1'~' n .'""'"" """'"'l111t•1I wllh n• 1•11• ••••111·y. 

"~th nmino nriils ;,:111,out r<'~'llrd ,0
1
:~1:i",,~t~~~\

1
11 ~:;%~k~~n ll'IIIII nn.v rtlllHt• (111111:,111i•v11l1111ll1,111111tl 111,rl1111ir lnl,i"'t"''r ,i~cl:•~;~~:~~:•a::nt~,•,r~•;i,'? 111 

• Special . A U • .J m1111llur cl11111i,:,,,. 111 lluh f,oJn,i,·,•• n t•c ro Y , ' wh,•nr)~1•r th,1 ,.,,n,t,,•; 11111,. 

' r,s •: 8r nnuno nci118 with ,·111,lion in 11111\cnt• with LI hi• , . ' 1,nlnnn• ,l11 rl111: 11rnl11ni:1•1i rt1r1•11l••r11l th~rnpy M I if1•v111l1•inH rrnm n,' ,,, ,,t 

r<'nnl ~••r~•~· nulmonn,;; rli~rnsc, o,· with ,·n,,Hne lnaun· .·, ., 1· 
111 ·~ 1

11
1 

llu• lllllicril wnmrnl• .,,cl, r•v11l1111l lr,n. Sl11

1
111nc11

1
n 

I 
l 

I 
t 

1 
1rn111J 

cx~•~11·c Omd nl'\'umulnll~n. "'' n,., " 111 u, c1111cc11lr11Lh111H 11111y rui111lrtJ tho "~" ,,r nd•lltinnn a ?c ''',1 " • .,,,,, "'""nl, 

S0/11/ions u,i/1, sodium - Lli,, •oh1linni C11ntni11i11 •od' I IU ''11, .. fully 111u11lt,w 1tlLroi:~11 Jnln~•· ,n 111,1,,,ntJi wiLh ,mpnorr.•l r••nnl r11 nrlVin 

rmot rnro if nt nil ·n pnt' 1 • 1· • 'II • 111111 llll w 1 " • I I r 
.-· · tr · · • ' 1 

• • ,rll ~ wi) 1 cnnt,'<'lllli·~ hriwt ri ,Hm'\', •<1vc1·u ronnl i\dmlulHlr11 Ll1111 or nmino ud rl 11• vurl, flfTl'N wilt, ltr/lO vo u!ne" 11 hyi,tr, 

~ r~'nt'~~~C,I. nnd !11 chn,cnl ~lnlr• II\ whirh thrl\• c~i•t• (•d,111111 with ~odi11111 URIIIUilC ll11 id8 rrqulrcff f)llrl1Jclic munll .. rinl/ nr Lhl! pptionL r;;r N!l(OH ,,r hypo,,. 

us111ul11rlLy, hy1wr11lyacmln, glycOHuri11, nnd hyp1.1rt rii: yreri 1:m1:, 

S9lutio11s wit!, pol01fSium - Ueo solulio11s COl\lllinin l . Gll!llll!l!m111• 
"'~\ 11"\'ntdr~t,:C, if !)t nil, mh J>llliMl;S with hyµcrkntomin, 80,,~i:..c~~:lr,:1i1h,

1~~n IIWI)JW!NIIIN1'1!tlil' .. 

on " .ron , '?ns tn whir pot11~s111m r<'lCnlinn Is pr011cnt.. ' • 'Il!trncyc/i1tc: Bccousc of II.II untlonohnll~ Mt1v1ty, cr,nrt_m1n,~tr~t,on 1r 

Solu_t1011s. with (!t:elolc - l!ec solutions COIILoinini: ncouit.u i Ith tctrncycllne muy reduce Lhc putenlla l nn11hohc ulfoct• of omoM ncods. 

~l'tl 111 11111icnt,g w1lh mt'l.11bohc or respiratory nlkalosis Adm· 0!' t" grcnt 
~•th f!T(!Ol ~re ii! those c~n~itlons in which t.horo is on incron~~~ l~~:,cc~Lo 
:,'pnu~d utihzM1on or I.his ,on. such oa severe hepulic insufficiency. 0 8 11 

P::l':if:!"c:y: Cole~or.y C: Ani1J?al rcp~uci.ion 11.udio~ havo not. been con• 
du,1 v.,th Cl')'8;&)hno ammo ee1d soluL,oiu, IL ls nol known whoLhor amino 
nc1 scan cause .'ctol hDl'l)l wh~n ndminist.ored Lo n progi1011t womoll or con 

~~•:;t~~~t:ion cnpacit.y. (l,ve nmino acids lo a, J>l'Oi,'IIOnL womon only if 

• !,,actotion: IL la not. known what.her those drugs arc excrcLod In humnn 
mhlk. Becalnuse !lld ~ny dmdn,,IJ!I are excreted in human milk, exercise cnuUo11 
w en am . o !!Cl ,s n . 1nisl.ered l.o a breaat•fcedlng woman. 

• Childrc~: Safety and olfectiveneRS of amino ncids in children hove not 
been t!ll.abli;sl>!Jd, by ,adequate ,and well-controlled studies. However, the use 
or ruDUlO o~,d iIIJCCtion• 10 children os nn ocijunct in Lho offsetting or nilro• 
gen !oss ~r in the treatment. of negative nitrogen bolanco is referenced in the 
medical hwoture. 

TropllAmin.e-;-{u in n.11 C8lle11 ~f ~uid and electrolyte replocemcnt nod 
PBfCDlorol nul.ribo~, l:areful mo'!itormg and special caution is ruqulrctl In 
children, espccllllly Lil children with renal failure, ncute ~opsis, or low birth 
welgbL 

The tot.0.1 volume of nuln.Liogal lluid lllld !,he rate of ndmioist.rotion lo each 
patient will be bnscd on individually calculated moiptonnncc and/or ropl~ce• 
meat 6uJd requlromonu nnd nutriLionttl needs, and will vary with the 
child's age, body weight, and renal function. 

In neooates and,very small infant.a, porticulerly caroful monltorlng will be 
required to mnint.ain fluid and e.lectrolyto balance, including monltorlng of 
blood glucose. , • 

The efl't1et of infusion of amino acids, without dextri,so, upon corbohydrutc 
met.nboli5m or children is not known at this time. 

• Elderly: In gen11ral1 use caution i~ doso selection for uldorly potlcnt.s, 
usually st.arting nt the low end of the dosing ranso, rcftcctiog the greater 
freq. ucncy of decreased bepnLic, ren~ or cardi8o function, and of concomi• 
I.ant dlscau or other drug therBP,Y· uis drug is known to be substantially 
excreted by the k.idno,Y, nnd I.he nsk of toxic reactions to this drug moy be 
groat.er in paticnl.a with impaired renal funct.ion. Becouso aldei:ly potlont.s 
8J'e more likely to have decreased renal funct/011, Lake care in dose seloction, 
and iL moy be useful LO monlwr renal fundion. 

Elderly patients n.ro known to be more_prone LO Ou.id overload ond o.lectro· 
lytc !mbnlanee than youn~ patient.a. This may be rclat.ocl to impai~mont of 

CRYSTALLINE AMINO ACIDS WITH ELECTROLYTES 

Jf 
~ii I.! 

Amino Kid ooncenllallon 3% 3% 

Niltog1n tu pe, 100 mll 0.46 0.46 

Amino Kleis 1-;.11 1mg po, 100 mU 

lsolouclne 210 210 

Laucln• 270 270 

Lysine" 220 Wl 

Mo1hlonl® 160 160 

Phonv111anlne 170 170 

,\d\•flt'Ht ' ltc•uc·tion~ 

• Loccl: Infusion of ony hyporton!c solution can rcsul~ In l0t:al lnOnmm~. 

Lory roncllons, 
Peripheral infusions- Local reactions consisting of e,:ythemn, phlcb,Ui 
nnd thrombosis ol the infusion &!Le, and o war:m acnsatoon hove OCCUl'Tf'd 

with peripheral IV infusion or amino oaids, pnrt,eolorly Ir other eubst.anCI!>, 
such ns onUbioLICJt, ore oleo odminlstered through the some site. 

• Miscellaneous: Oenor11Ji1.ed fever, flushing, 3!1d nou~ea also ha"e h.en 
reported during J)l!riphorol infusions of o.mino acid solutions. 

• Cli11isol: 
Metabolic - Como, death, electrolyte ,mbalonces, eleveLed llvur oozyme,.. 
,glyc01urin, h.YJ>C!rnminonomio, hypcrglyc~min,. h.)'.ptlrosmolar n~nkeio1lc 
states ond dol:l,Ydrotion, h~ und hyporv1tominom, hypocokem1n h~ 
phospbul.!!mio, metabolic oc,dosls nnd otkaloeie, osmotic diuresis and dehy, 
dr~tton, osteoporow, rcbouDd hypoelyccmin. 

Local - Complicntion• known Lo 01:1:ur from the plocemcnt of ceotrul 
venous oothctcl'!I ore pnewnothornx, hemothorax, hydrothora.x, nrtery punc­
ture Md tr:mscctioo utjury Lo the bruohioJ plexus, ma I position or tho cath. 
et.er, formot!oo or nrlcriovenous listulo, phlebltla, thrombosis, end nir lllld 
catheter omboli. 

Miscellaneous - Sep•i• boa been reported following rv therapy, espe,;il\lly 
when usinr. centrul venous catheters for prolonged periods. 

• FrcAmi11e Ill, Premasol, TrophAmine: Symptoms moy re~ult from 11D 
excess or delicit of one or more of Lhe ioiu present in the solution· Lheref0tt 
frcquenl monitoring of electrolyte lcvo!a ls ossont.ial. · · 

Local .- ,Rco.c~ion~ Lhol mo,y ~cur because _of the aolution or the technique 
of ndnnmstrul1oii include feb.n le re4ponse, ,nfcet.ion ot lhc site of in.Jcction, 
vcn_oua lhromboa,s or phlcblL,s extending from the site of irijectioo, ext.ru•·o• 
sabon, ond hyporvolemio. 

Metabolic - RcocLiona reported in clinical studies as a result of infosio11 or 
th··"/"r~nte_rnl fluid were water weight gain, edema, increase in BUN. and 
m,I oc1dos1s. 

PboKph~rus dcfi,cicncy nrny lend \O Impaired tissue oxygenation ond ocute 
hery1olyt1c nnem10. ~elo~vo to colc,um, excessive phosphorus intnk~ can pr~ 
clp1t.nlo hypocolC<'m10 w,Lh cramps, let.any, and muscular hyp~rnxcitnbllity 

~ ~ 
~ 

111 

::i 

lf1 
:! 

lJ JU 
3.5% 7% 8.5'A, 8.5% 
0.55 1,1 1.34 1.3 

252 510 620 561 
329 660 810 850 
252 510 624 893 
140 280 340 146 
164 310 380 253 
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- INTRAVENOUS NUTRITIONAL TliERAPY 
Protein Substrates 

CRYSTALLINE AMINO ACIDS WITH ELECTROLYTES 

11 IH 
~ 
VI 
~ 

ii 
Threonine 120 120 102 
'!lyptophan 40 40 58 
Vallno 200 200 2110 
Amino oddl 1-,i•II ln'l91100 mLl 
Alanine 210 210 440 
Arglnlno 290 280 3113 
Hlstldln1 86 BB 105 
Prolln• 340 340 300 
Sorine 180 180 M7 
Tyrosine 31 
Glyelno 420 420 1148 
Glutamlc acid 
Aspartie.cid 
Cystelne < 20 < 20 
Ellctroly1w lmEQ/ll 
$odium chloride 234' 
Po1esslum .ee1e10 128" 
PhosphOrlc .eld 40' 
Megn111um acetate, anhydrous 211 

Megneslum chloride, hoxahydreta 
Sodium phosphate, dibasic 
Pot,sslum chloride 
Sodium 36 35 40 
PotllJSlum 24,5 24,5 13 
Megneslum 5 5 3 
Chloride 41 41 40 
Aarullo 47' 44' 55m 

Phosphate lmM/Ll 3.5" 3.S 3.5 

Ouno11rtty lmOsnv'LI 735 405 421 ~- 3 
(g por 100 mLI lgl~rlnl 
Supplled in lmU• ' 1,000 1,000 1,000 
pH 6.2 14.5 10 61" 
Lltbeled lndlcatJoM 

Pe,iphcrol paronioral nu1rlllon Vos Vos Ye, 

Centre! TPN' No No No 

Pr01ein sparing ' Vos Ve.t Vea 

ib - ---370 

120 
600 

000 
690 

210 
810 
300 

44 

900 

28' 

102• 
425• 

48'7' 
65 
65 
10 
9el 

124" 
30" 
883 
500 

500 

5,2 14,5 10 61' 
v •• 
Vos 
Vos 
Vos 

137 

Jb 
! 

ib 
460 340 - - 160 170 - - 61!() 425 

1,100 ljM 

llSO iw,; 

260 255 

750 614 
370 450 
44 230 

1100 426 

077 
595 

28" 

102" 
426" 
487' 

65 BO 

65 66 

10 10 
gg 86 

142" 61 

'JfJ° 30 
1,040 999 

600 600 

1,000 600 

6.2 14-6 10 61' 
Vos Vos 
Yes Yer.; 

Yes Vos 
Yes Vos 

I 
'Contains molntononcc, uloctrolytos. 
• Amount chad Is for lvslne alone and do•• not includlf the ocotatc aalt. 

1 Acatoto provldod os Inorganic oco1010 eolts (20 mE<v'l), acellc ecld (9 mEq,,1.1, and lyaine 
acototo (15 mEcvLI. 

"'lncludoe acetate r,om aco1lc acid usod In procosslng end tho eceuita salta of potBS!lum, ' Sodium chloride (NeCII Is a white, cry51l!lllno powder freely solublo In wo10r. 
'Potassium 1cetata (CH,COOKI con1ists of colorless cry&111ls or whlto cryslalllne powder 

ond Is vary soluble in water. ' 
; Phosphoric acid (H,PO.l Is a colorless, syrupV liquid mlsc:lblo with wotor. 
Magnesium acetate 1Mg(Cf½C00),•4H20). 

• Magnetlum chlorido IMg~lr oH,01, do11Quoseon1 crystals and vary aqluble In wetar. 
~ SOdlum phosphate 1No2HPO.l is white granules and vary soluble In water. 

1 
PolB!Sium chloride (KCII Is a white, granular powder ond Is freely soluble In wolor, 
Includes chloride rrom hydrochloride added for procts'slng and pH edJustmcnL 

'Acet111 i• provide(! as inorg1111lc 1ce101e soils (23 mE<v'l-1. ecetlc acid (9 mE<v'l-1. and 
lysine ecemo (15 mEqM. It ls thought 1"11! acerate from lysine ocotllto and acetic acid, 
under Iha conditions of paronlerel nutrition, does not impact nol ocld/base balance 
when ronol end resp1r11ory runt1ions ere normal. Cllnlul exporlenca seams 10 1upport 
thi1 thinking, although confirmatory e~parlmantal evidence la not ovollobjt, 

mo0noslum, ond lyslno. 
" Includes acot&to from ocotlc acid used In processing ond lrom lysino o~ot~lo, 
• 1 mM of phosphorus• 31 mu, 
• Product conlalna aluminum, 
• Contains ecatlc ocld ror pH adjustment 
' Conialns hydrochloric ecid and acetic acid for pH odjustmenb 
• TPN • tote parontotol nutrition. 

CRYSTALLINE AMINO ACIDS WITH ELECTROLYTES - INJECTION 
For ton_>plcl.4! nnd compor otive p re1cribing lnformoUon, refer to the Amino When administered with concentrated dextrose 1oluti~n wi!h or without rat 
Acid lnJection (Oenerp.J Formulation) clan monograph. For odditional inro,- emulsions, Aminosyn Is 0110 indicated ror centrol vein infusion lo prevent or 
mntion, refer lo the Oict.ory R.crerence Intakes or Vitamin& and Minerals revel'lle nef.ativo nitrogen balance in patieni.11 for whom the alimentary troct 
l.nblo, by the ora I gostroatomy, or jejunostomy route cannot or should not be used; 4!1111111t Cl ob6orption of prot.ein is impaired ; mctobolic requiroruonts for protein nre UJD1WD11111r 8Ubstanttolly lncrcoscd, oe with cxtcnBlve burns; and morbidi ty ond mortal-•Aminosyn: lnfusod with dextrose by peripheral vein infu.aion, Indicated lty moy ba roduccd _by replacing omln_o acids lost from tln uo breakdown, 
oa n ~ourco of nitrogen in u,e nutritional support or patients with adequate thereby proscrvlni h•sue rescrveR, RR in acute ronol follu ro, 
~~•us of body rot i~ whom, f~r short periods oftlmc, oral nutrition cannot be •FreAminc ]II; For poriphorol administration to wcll•n~urished, mildly 
0 orotod, Is undesirable, or modoquot.c. cat.obollc odultll who requlro only »hor\.torm parenteral nutrition. 1n modicol 

Amln0Ry11 can be administered poripheraUy with diluto (5% to 10%) dextrose or routine po•tllurgicol pntioni.11 In whom enlorul nutrition is not desirable or 
8olution ond intTavenous ({VJ fnt emulsion aa a source of nutritional sup• cllru'lot be lolorntcd, protuln s~nring con be achieved by the peripheral infu-
port, 1'hl8 form or nu tri tional aupporl can holp to preserve protein and aloo of omino ocid 110lutiom1 with or without nonprot.cin calories. 
rcducu cotnboli• m in s tress condit ions In which orol int.oko Is inadequate. 
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138 INTRAVENOUS NUTRmONAL THERAPY -... 
Protein Substrates 

CRYSTALLINE AMINO ACIDS Wlffl ELECTROLYTES - • Co11rnmitn11/ l(1crn1:y: . . f odcquate calories in I.he forml'or hype,-

INJECTION DP.'l1m.~e I T11.~11fm - F lrnv1:~~n11~minietrotinn of exboogc~:;u~s '";guly'" to_Pro. 

. • <lr•xt rn•OI mnv rcnu re . 1'n rcvent re u cen11a, 

• Proca/Amrnc: Fnr pcriph.-rnl oclminiaLrnlion in ndull.fl to l" '"""rvr hncl(v tnnii' h yprrglyrrm1,, 1111d glycnsuri{" Id g0 ndmlnistered w ien hypcrton;~ 

pTo~cin ond imp"!ve n itmi,,n bnlnnrc in W<'ll•f!o.uri• hrd, m ilrtly rnlnt,nl c ~~1•:,tloi, cunlitinlnJ! ,lrxtro~c Ii~,/ •0~unued. 

polrcnt.s who require •hort•l<'nn pnl'('1ll<'rnl 11utn11m1. lrxtro~~ infu~l1111~ nrf• nhrupLly '"00 
. i t t 'on should be cons·d 

:\cl1111n i-. t, nl 1<u1 und Jl, "'•"J.!t ' 

• Gcnt!rol dosing ronsidrmlinn.•: T hr tntnl dnily dose, 11f 1111• suh1tln_11 
depends on the dnlh· pmtl'in l'l'qUil'\'mrnt:< nnd on the pntlt'nt'• 11wtnhohr 

nnd clinicnl 1'('5pons~. 
As with otl IV nuid l hl'rtlfl\', lht' !!Olli ,. In p11widl' ndr111111(0 w11to1· h• l'OVl'I' 

in~<'Mlblt'. urinnry. nnd nthrr '"""""· nn<I r lrrtl\ll~1t'll fnr roplncomrnt 111111 

mnint,:,nnncc. Thi'• <' r<-qull'('mrnl• •hnnld ll<' rfot.innin<'<I frcq\l<'t1ll,v 111ul 

ndminist-t'n>d npproprintc,ly. 
Aftl'r mnkin~ nn l'ltimRI <' c,(th <' tntnl dnll,· fluid twnt crl niqnh'Oll\Ullt, tho 

t.nlnnC't' or fluid nC.'<'<lrd ix-,·nnd 1hr voh1mr or nmino 11cid solution 1-c1111h,11l 
rnn bl' proddl'<! rithcr M '11 nonC'n1·boh~-drnlc, n,· 11 rnrbQh;vdrnto-c11ntni11h111 

t'lrctro1~1c, 1nlutinn. 
Enrh i;rnm c,f dC.'~trn~c prtwid<'• npproximntely 3.4 kcnl. ~och gmm nr fol 

pro,;d('s 9 kr11I. 

• A d ult~: 
N 11tri fio11ol s11pp/t.'111C'11tori<m -

Amino,;,,•n : 
• Ut1uo/ de>f;agr - TPN nH\V b(' sin rt~ with dc>-1.ro5c 10% added to the cnl· 

rulAU<i dRib· rc,qu i,...nwnt af Rmino Reid~ ( 1.5 g/kg for o metabolically stable 
p111icn1 \. ~1.rolle C.'(lntr,nt is gr11du111ly increnscd ovor the nnxL few doys to 
thr cEtimlllNI daily rnloric nl'ro AS the patient adapts to tho incmasing 

amount,, o( de:rtrost'. 
Th<' a,·er·allt' dcplet«l major surgical patient with complication• requires 

bctw<'<'n 2 .500 l\Jld 4,000 'kcnl nnd between 12 and 24 11 of nit.rogen per dny, 
~ adult patient in l\J1 acceptable weiqht range with reetricLed activity who 
is not h."permt'tabolk requires aperox,mately 30 kcal/kg or body weight per 
d ay. Avere.gc daily adult fluid reqwroments are between 2,500 and 3,000 mL 
a.nd may bl' much high er with losses from fis tula drainage or in aevere 

bums. 'J\11icaUy, a hospitalbed patient ma:y lose 12 to 18 g of nitrogen o day; 
in l'C,•cre trauma, the daily loss mn.y be 20 to 25 g or more. 

• Peripheral ucnom; in fusion - 1 to 1 .5 g of amino acids/kg/day will 

rieduoe protein cat.abolism. Infusion or ingestion or carbohYdrntc or lipid will 
n ot reduce the nitrogen-sporing effect of IV amino acid infusions et th.is 

dose. 
Jr de,;ired, only onc-balf of an estimatad daily amino acid requirement of 

1.5 g/kg can be given on the 6.nt da,y. Amino acids together with dextrose in 
concentrations of 5% to 10% infused into a P,_eripberol vein ran be continued 
while oral nutrition Is impaired. However. 1( a patient ia unable to take oro.l 

n ourishment for a prolonged _P.eriod of time, in•titution or TPN with oxog­

eoou.s calories should be considered. 
FreAmirtc IIT: For pm tain sparing i.o woll-nouriahod patients who aro not 

recehing signiJicant nonprctein calorie&, amino acid dosll,ies ofl to 1.7 gfka/doy 
aiJ!ni.6CBDtly reduce n.itrol!8.'1 lossea and ~ bodY protein. ApprOXlJllBlely 
3 I/day of Frl!Amiru, 11I with e.lcctrolytoa will provide o total of 90 g of runino 
acids and the rewmmended adult daily intake of principal intra- nnd extracel­

lular electrolytes for the SUl.ble patient. Thornpy should begin with 1 L of 
F'7-eAmi. ·ne m on the first day (with supplemental fluids), gradually increaBini; 
the do&a.g_e. until full amino acid l)J)d fluid roquiremonta ore met, to approxi­

mately 3 I/day or F'rf!Amiru, nr with olcctrolytea. 
ProcolAmiru,: Approximotely 3 L/doy of ProcalAminc will provide a total of 

90 g of a.mi.no aCJds, 390 nonprotein caloriea, and the rocommeoded doily 
intake of principal Intra• and extracellular electrolytes for the st.n.ble 
patient. Therapy can begi,, with 3 L of Proco/Amine on the llrat da.:,, with 

d oll<! monitoring or the patient. 

• Children: Pediatric requirements for poronterl!I nutrition are con­

strained by the great.er relative flujd requirements or infants and greoter 

caloric requirement.a per kilogrnm. 

Amino ~da are probably beet administated in a 2.6 9'o concentration. The 
use or amino adds alone for the in!Amtion of proteirt-aparini; therapy in chi l• 
dren ls not recommended. 

Nutritional supplementation -
Ami,ws,,n: For moet children receiving IV nutrition, amino acids 2.5 glka/day 

with dextrose alone or with TV lipid calories of 100 to 130 kcal/kefday is recom• 

mended. In cues or malnutrit.ioo or stress, these r~ui.rements mil.)' bo 
lncreaaed. Jt is i11:.cspl.ll.ble in children t.o •tart. with a nutritional soluUon of holf 
•trengt.b at a rat.e or opproximot.ely 60 to 70 mUkg/day. Within 24 to 48 h oure 
the volume and concent.ration of the 10lution CWl be in=1111ed until the full'. 
11trcnltlh pediatric soluLion (amino acids 1111d dextrose) ia given ot o rate of 126 
to 150 m1.Jl<IZ/day. 

A basic sorution for pediatric use ahould contain amino ocide 26 g and 200 
to 260 g of glucose per 1.000 mL, admini11t.ered from bottle& contalning 260 
or 600 mL. Such o solution given at t he rate of 145 mUk.g/day provid es 130 
l<Clll/kg/day. 

FreAmin~ Ill: Procu/Amiru,: Two IO~ !Ilk& of l>\>dY weight for infants with 
adequllte_ ~ lon~a ar,e.aenerolly • 11ffic:1ent to satisfy protein ncede and pro­
mote po1ntive mlrogen balance. 

• Elderly: l o geoorol, dose •election for an oldorl_y patient ehould be cau­

tious. usually starting at the low en~ or the dost11g range, reflecting the 
greater. frequ~ncy or decreased hepat,r, renal, or 1:ordloc fwtction and of 
conco1n1tant cli_scase or other drug thoropy. Amino ocid injection& or~ known 

to_be subst.n.nunlly excre~d by ~e kld'!ey,_and ~he risk of toxic reactions to 
this drug may be g,'OOter 1n pat,ent.s with 1mpoired ronol function. 

, . ' I I . rondm1n s rn I , creci 
l.riiid 1,1111it,111111 - flnt oll'\11

1\\'a
un i~ rccivircd in order Lo p_revcnt esa~n­

whrn prul1111111•d 1•ll,l'<'"lor11J ,"1 I f'!nrum lipirls should be monrt.orcd fur c..;. 
Uni foll/' nchl cir• lc1011ey (l ,r-'Al_)l . . ~ I ,,n fot-frco 'l'PN. 

l'l' •IJ i 1111l io11l• ,nn1111111nc• 
1ltu1c1• 11 '· •n 11 

1 ltl be monitored 118 indicated. El 
Elcc/1·11/yll'II - Hon1111 ol11clrol~t"tt,~t;\:1 11 1,tnn M indicot.cd by the Pntlen'i~ 
lrnlyl1•H mny hr 111ltlcd t11 ll.ho n1 r tlr•Lrrmln11tlnM nf plM rnn v,1lu1•~. Majo 
,•llnlc11I eo11dll iun nnrl In mrntnry tnMium phusphnrus, magnel!ium and 

l'lcclrnlytc• 11rr •mliu111. chlpr lrlr•; 1.10 cnlclun~ and this s houlrf he odd~ 
unlcluni. Jlmlll/J~,YII rluoH nul, ~nu ntn • a, 

lnrllc11tccl. 1 1 Lo the s olutinn a s ind icnted . '!'he usuRI 

Cu lcium uud 11hueplwru
1
s r~u ~tlcli%r of TPN ftolution (contnin ing de~trose 

uosc or phosphor·ue nd1 er . 0 1 is rolot,ctl Lo the corhohydrotc calori 
20%) 1, J2 111M, 'fhls roc\uiromont chlorornic or other rnct.oliolic acido,f ' 

delivered. In puti11nts w lllbhl'~0Jcd 09 the acotot.c or l11ct t1 te ~nits to pr~ 
sodium 1111d p0tn.ee11.un m11y o 11 

vid e IJicurbonolc olte rnntes. . . 
, I · · Vitvmin• including fohc 11c1d nnd vitunun 

'.1h1ce min_eralsdd".tfami~o-trace ole,;,'cnt supplement.I! 8hould be given 
K. arc required o I vos.1 trit'on is undertaken. 
when long-term parent.cro nu 1 • 

. · Intramuscularly /IMJ tn depot form as 
Iron i$ uddod to the •

1
olut,oi i -~rr:nmore cri tical in ch ild ren. Vitamin 8 

indicated. Iron supp e'!'don ° 1. JM or added to the solution a K desired' ' 
vitamin K end fohc oc1 or e given . 

• Prepar~tion for administration: Color variation from pale yellow to 

yellow ia normal ond dooe not a lter efficacy. . 

Do not use flcxJblo container in s eries connections. 

1 t· h u.ld be uaod promptly after mixing. Storage should be under 

~~11':.
'.:i~i~n ° ond limited to 8 brief period of time, preferably less th11n 

24 boura. 
• Administration: Venous lrritation ot an infu8ion site can. be minimiud 

by the selection or o Large periphoral vein, as well as by slowmg the rate or 

infusion. 
Administration time for o s ingle container and set should never exceed 

24 hours. 
Central venous infusion - ln odults, hypertoll;ic mixt';ll'es (1f omino ocida 

and dextrose may be safely admini.stered by continuous 1nfus1on through • 

centTS.I venous cotheter with the tip located in tho veno cave. For adults, the 
7% or 8.6% solution is 11sed in equal volume with dextrose 50% to provide M 

odmixtu ro containing amino acida 3.5% or 4 .25% nnd dextrose 26%. 

For odults, tho rate of fV inf-usion of Aminosyn initially should be 2 ml/min 11nd 
may be incroascd ST9dually. For children, it is acceptable to start with o nutri• 

tional solution of half strength nt a rate of opproximately 60 to 70 ~dJiy. 
Within 24 to 48 hours, the volume end concentration of the solution can be 
increased until tho lull-strength pediatric solution (amino acids and dextrose) ii 
flivcn at a rate of I 25 to 150 mLJlcg/day. If administration foils behind achl!dule, 
no attem{lt to "cntch up• to plonne<! intake should be made. In nddition to meet· 
Ing protein noods, the rate of adminlat:ration is governed by the patient's glu• 
aose tolcl'ance, ostimotcd by gluco&e levels in blood and urine. 

Af1!inosyn 7% o~ 8.6% ~ith electrolytes should only be infused vio a centrol 
vein w~en a~ml.lled with 8'.'fficient dextrose to_provide full caloric requi,. 
moots m patients y,ho require prolonged TPN. IV lipid may be nd mini$tertd 
aepnrntoly to provide part of lho calories, if de.sired. 

F_reAmine /11 with electrolytes ia not in!Alndcd tor use in central voin infu• 
IIODS. 

PeriP,heral venous infusion -
Children: The final solution should not exceed twice nor mol serum osfJIO­

larHy (718 mOamoVLl. 
Aminozyn: AminollJ'ri 3.5% M , Logether with dextrose in conccntr&tions of 

5% I':<> 10%, 1s suitable for adminietratjon by periphorol vein This solution is 
not intended fo: central vein infu sion because It does not ~ntain adequ~te 

h
B![IOhunta of am1!'0 oclde or electrolytes appropriate for a d ministration with 

,g concentret.ona of dextrose. 

•A1mixture compatibil~ty: Care m ll!lt be taken to avoid incornpotible 

adm~turee. When mtroduc1ng additivea, mix thoToughly and do not s to~-

~at~~~3~d ~hll!'pthOl'UAHadditives aro poumtially in compatible when add~d 
8 IIUll ure, owever, If 1 add itive is added to the amino ect 

~t~e }nt!J!'t.°~er to the _bottle of conrentroted dextrose, ond if the con; 

p~si!1 incom p~t?bilit; r.w:;~e:c!itore th.ey ore combined, the likelihoOd o 

• Storage I Stabilitf: Store at 20• to 25•0 (68• to n •F)· however brier 

::re:~~ ~~at : ,e;tocP~Jt do~ notPradversely alfect th~ -rroduct.' Avoid 
A . ..ecz,ng. otect from light untl use. 

03:::;1;;~~8 mU8t be s tored under refrigeration an d used within 24 hours of 

4Giiiiiii-
• Pharmacology; 
Aminosyn - Aminosyn with el t l . . . cid! 
to proo1ote protein synthe1is aor ro ~h pro_VJdca crystnlline amino O of 
endogenous protein cataboUsm A w~un <'~m g ond to reduce the rot~ 0 
in combination wilh conccntr~ted•~os;;tn, civen

1 
by central venoUB 1nfu5•~0 

ex ro~e, e cctrolytes, vitamins. tr0 

... 
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INTRAVENOUS NUTRIT10NAL THERAPY 139 

Prot'4n Submltn 

CRYSTALLINE AMINO ACIDS WITH ELECTROLYTES -
INJECTION 
met.al• ond ancillnry fol supplcmenl!I, conNtilul.<!s TPN. AminnRyn con nlsn 
be nd~inlslered by penphornl vein with dructro~e nnd mnintonnn~ electro, 
lyll!I JV fal emulsion mnv be) •ub~tJlutcd for pnrl of tho rMbohyrlrntc cnlo, 
nel' during tither TPN or JX)riphcrnl vein nrlmini•trt1Unn or Amlnn~yn, 

FreAmitU! Ill - FrcAmlnr JI/ with clertrolytr• pnl\'lrlr• n phy•lnlnwcnl 
rotlo ofblolngkn11.)· 11tilit nhlr e,•rnllnl nnrl nonc••rnllnl nmlno nrllt• n11d n 
bnlru,~ pnllem or mnintcnnncr elccLroll·tc• M-'ll1111r<l In mrot n<lull 
rcquirrmcnts. The nmino ndds. pro1•ldr n •ubAtrftlc fnr 11rn1rl11 AY,lthr•I• RA 

well oe spnrini: bad.v protein nnd n111~rlr 'f!'MA, l'rri11hc1·nl IV l111\18IOn• ,,f 
nmino ncids odmini~lerrd for nhnrt pcm1rl• 111 •rlrctc,I pnll~nt• prnmUlij 11r11• 
Lein nMholism nnd prc,·cnt prn1 e111 hrrokclnwn In mrct rnh•rir rc1111lro• 
menu. 
Sodlnm. the ml\ior cn\Jon nf 1hr r,1rnrdl11lnr flnld, f\mctlon• primnrlly 111 
1hr cont rol ofwnter di~hib111i11n, ft11ill hnln!Wr, nod qsn111llc nro•a11ro ufhu1ly 
Ouid~. Sr!dium ,~ ~l,o M~tlciftlrd wllh chlorirle nnd blcnrh1111nk In the rrRn• 
lnUon nf tl,c nrirl-hn!I<! 1'<[11iln1ri11m of llod)' nnl~. l'olnR•i111111 tho 1>rhwli,nl 
rntlon ofinlnccllulnrfl11id, 11n11ic1pnlrs in cn.rbohydrntc 11Uli>.nlio111111il 11ro• 
1rin s,'Tlthral• Md i• rritk11l In 1hr n!R'•lnlfon or l\rrv<' r,m,h1cll11n n11il 
mu~d~ cnnlrArtlon. rnr1ic11lnrl" In lhr hro,1 , 

l'hlotidc. thr lllf\jOr ,,~1rot'Ollulnr nnlnn, rlo•rly follow~ lhu mclolJOllfll11 M 
~c,dium, 11nd chnnll('s in I.he ndd·bMc bnlnntx' of lho body nl'c 1•ofleclc1l by 
rhnnl!'I'• In the rhlonde t'OnccnlrnU011. Mog,1c8i11111, n 11rinripol cntlon of Roi\ 
lil'$ll<', is primn.rily inw,h....t in en\\111\l' Activity neeocinlcd with the mcli1bo• 
li5n1 ofr,.rbolwdrn.tr~ nnd protein. Mnl{lle!lnm I• nl•o lnvolvorl In nouromufl­
rulnr irrit"bilh,\·, 
Phosphnl<> is " mt\)ar inlrnot>llulnr nnlon lh11t pn.rliclpalcs In providing 
~nr~· for mctllboli~m of ~ubslrntea nnd conLributee to ttgniAcanl motobolic 
11.nd en,vmn.tk 1"1\Ction, in almost l\ll org!lns nnd tissues. It exert., " modi• 
r,in~ inAucn~ on rnlriu!n lc\'ols. 11. bufTcrln,g cfToot on ocld-~oso equilibrium, 
knd 1'11~ R pnmRT)' role 111 lhi! rennl excretion of hydrogen 1oni!. 

lnorganir 11c;ot11te •11lt.s serve 11s bic11rbonate precuraors. l l Is thou.aht that 

Lhc Aot>tate II-om ~'Sino orctatc ond ocotic acid, under Lhe condition of por­
~nteral nutrition, aoos not inlpMt net 11cid•baae balance when renal and res• 
pinllol')' functions are normnl. Clinical evidence Moms to support this 
Lhinking: howe1•er, c:onfinnatory experimental evidence is not nvailoblo. 

ProcalAmine -ProcolAml11t provides 11. r,hysiologice.l r&llo of blologlcally 
utilir.ablc es,cntial a.nd noncsscntlnl a.m no acids, a nonprot.oin energy 
source, and a bala.ncod patt.orn of mnintenanco eluctrolyt.os. The amino acids 
pro,oide subat:ratas for protein 11yntheai1, as well as sparing body protein and 
mu$Cle mass. 

Glycerin (glyoeroll, e utilii able energy eubatrllle, is 11lso provided and 1el"l'ee 
lo p~e bocly protein. Olycorol parlicipatcs oe 11n active energy 1ubalrale 
through Its phosphorylation le o•glycctQphosphotc and subsequent conver­
sion lo dihydrox;yaoot.ono phospllalO, 1 of the 2 key trloses in the metabolism 
of glucose for energy geDOration. 

Tht met.abolism of glycerol hu been invwillgated in both animela and 
bumanJ. The liver is chiefly responsible for thu liigh potootlal of glycerol uti­
lization for gluconeogeoesis, accounting for nl leaal lhroe•fourths of the total 
Cllpacity oflbo body to uUllzo glycerol. Further, the kidnoy account.s for up to 
ooe-fifth or thill Lola! capacity, Among other kinds of cells nnd lis,uee shown 
to utilize glycerol at VMDWI rat.et are Lhe brain, intcninc, muscle, leuko• 
eytef, llUl,IJS, and spermolozoa. 

lo a multlcenter clinical study, mlldly i:at.abolic postl!ur~cal patients receiv­
Uli ProoolAmiM showed a aignl6cunt improvement in nitrog'cn bnlonco com­
pared wilb patlen14 receiving isonltroienous amino acids. 

4dhlhlllllliiiiltiiY. •Aminosyn: HopaUc coma, melaboUc disordlll'II involvins impaired nltro­
geo utl.lwltioo. 
• F'rrAmiM fil: Anuria; hepatic coma or encephalopathy; inborn errors of 
amino acid metabolism; h,Ypereenaltivity to one or more amino acids preaont 
In the solution; when Lhe adminiatnttion of sodium, potsulum, magnesium, 
chloride, or pbospbat.e could bo clinically deLrlD1ental (011, hyporkalemia; 
bean. block or myocardial damago; edema duo to cardiovauoulor, renal, or 
hepatic fhl.lW'll; acid-baae imbalance). 

• Proca/.Amiru: Renal failure; aevere liver diBea,e or hepatic coma; meta­
bolic d.uordera involving impairud nitrogen utillzatlon; hypereenaitivily le 
one or more o.mino acids present in the 1oluUon, 

\\'.n fllllJ.!""'"' 1·,·,tul 1011 1', 

• Administrat~n: During peripheral vcl.n infu1ion1 of amino ocids and 
ell'ctrQlytea, lake cart lo e111ure proper phu;ement of the noodle or catheter. 

lruo~ the venipunclure site frequen tly for sl(Plt of lnfiltroLlon or lnflom• 
matson. If venou.a thromboaia or phlebitis occura, di,continua lnfualona or 
cban11e inf11.1ion ailA! and initiate appropriate treatment. 

Compli~Uona known to occur f'rom lhe placement of control venoua ceth­
ttcn are pnoumolhorax, hemoLhorax, liydroLhorax, art.ory puncturo and 
Lmn_sll(;tJon, Injury t.o the brachiol plexus, malpoailion of the cnthowr, for• 
mnL10~ of l\rlcrioveaous 6atula, pblebitia, thrombosis, and olr ond caLhotcr 
emboh. 

~eripheral _lnl'u1lon therapy i1 intended Lo provide nulritionol support for a 
hmilod penod ortlme. lfa patient require• an extended period ofJJutritional 
support, enwral_ or porcnt.orol regimens ahould Include nonprotein calories 
adequate for weoghL molnt.cnanc:e, 

• Serum urea nitrogen cl1C1ngt11: rv infusion of omlno eride moy CJ1uae a 
normnl, m(l(lc•l riao In scrum urco nilrogcn (DUN) UN n rcaull or lncrcoacd 
protein intnkc. The DUN may become clovotod in polienl.!! wlLh impnlrcd 
ronnl or hcp11llc f\mctlnn. Porlodicnlly perform opproprinte lnbnruLory l.cllu, 
nnrl, if tho OUN lovelft extcod p08tprnndlol llrnll.l! ond continue t~ ri~c, dis­
cnnllnun the lnfu~lon. A mnde~l rlMo In 13UN norinolly occurn o~ o result of 
lncrrn~r!I prnlrln lntnkr 

• /lypcromm,,nr.mi<,; Olv~ c<mB•rvnlivo cloM8 of onolno ocldR die.toted by 
thr 'n11trltlnnnl •lnl11• of tho pntl,•ht. If MynipltlmA or hyporo111moncmlo 
d~•,,11111, dl•Mnlln11r nmlnn ncltl n1lminl1<lri1Llnn ond roovnluoLe lhe pnllent's 
cllulcn ~l nl11•. 
llypnrnm11111nnmln IA of Hporlnl "iNnlnr.n111:•• In lnfn nl• bccn11~0 It con rcault 

In mr.ntnl r11lnrdntl11n. T111or11r,,r,., It '" 1••H••11ti11I fhnt l,lnod nmmonio levels 
Ill mon•urorl fro1111nnlly In lnrn,11• 

l11eln11c1•~ 11r n•ympltHnnllr hy1,nnmmo1wmin hnvn IH..-•n ri11111rl<'tl In pollen II! 
wllho11L 11vNL !Ivor ,ly•f,1n•Li11r1 ·ri,n 111,,d,nn,MnJij or lhi~ r,•pcllon nru noL 
clonrly dnOuntl, 1,111 mny lnw,lvr )(l•n,.l.lc ,1, rrolH 11ml lmrnnlure or ~11hclini. 
cnll,V lm1111lrnd ll•M 11,nrtlrm. 

• Gf,,,.,,,.,1/ rffrrlH: UndMlrnhlc n1lvMHn nfTr•rtH nr ~ly~er,,I ri•pnrti1tl in lhe 
lllernluru lntifudo l,,,mnly•i•, hcmoglnl11n11rin, nn,I r~nnl dnmoJ(~. None of 
tho•u ndvonlU ortcct.1< wne nl,•nrvll(I In clinlcnl LriAIH with Pr,,,;o(Am ln~. Tho 
111n11irnRLntlu11 or lhcNn ndvor~n nlT,•ct• l• hil(hly rlop,,n,le,nt nn d,,"" nnd rnuto 
of otlml11lalrntion, n8 well ,i~ M ft, rmulnlfon. fn ~enernl, h111h r.nncPnLroLion• 
or 11lyccrol (up l11 -tO'.J>) nrc nnl hrimr,lylic, prr1vl1lr-tl lt,e •ol11tmn i• prPpMPd 
wllh lflnlunlc sollno. Subcutnnet,UA injection or lnw 11'1,e• or Klyrernl plnnr 
(cg, S~ wllhoul olhcr •11lulOH) cnn cou&-. hrmnlynin. Much h1~h•1r rln~••· up t,, 
20 times lhol or Auhculnneou~ inj~olion, nm rw111irerl lo ,,hlnin ~im,hir 
ofTeclfl IV. SubcutoncouH Injection or glycerol nt lnw rln~••s r.11n prr.rl,w, hemo• 
globinurio. Therefore, perfor m fr0t1ucnt mnnitllring 1/11•nM11rr •·Mly ,l•t•rtion 
of infll trallon1. 

• Fluid and/or solute overload: Thr rv udmin1•Lratlnn or rheHP. •11111-
tlons con cauac Ould nnd/or solu te overload, rr,8ulting in dilution or iorum 
electrolyte concenlrotlone, oveThydration, congcs~d Jlt.,IP~ , nr pulmonary 
edem{I. Tho riBk of dilullonol ~tot.ea is lnver~ely proportir,nol tll tho , ol~i,, 
ronccnlrnUon of the solution Infused. Tho nak or ~r,lute ovP.rlond cau,1ng 
congest.cd atotes with peripheral and pulmonary edema is directly propor• 
Llonal to tho concentration of lhe solul,on. 

•Aluminum toxicity: These produeta cont.Bin aluminum, whirh may be 
loidc. Aluminum may reach toxic levels with prolonged parenteral adminl8· 
Lrotion iflcidoey function ii! impaired. Premature neonaU!ll arc particularly 
at risk beQJuse their kidneys arc immature a.nd they require large omounta 
of cnlolum ond phoapboto aolutiooa, which contain aluminum. 

Research indlca!'1s tbal pntient.s with impaired kidney l'uoction, includtng 
premaluro neonote,, who receive pannt.oral levels of aluminum at aiore 
than 4 le 5 mczikg/day accumulate aluminum at levels auociated with CNS 
and bono to,c;iclty. Tie,ue loading m1ty occur at ovon lower rotes of adminl•• 
tration. 
• Cardiouascular C()nsidero.twns: Tab co.re to avoid c:lrculntory 01·er• 
lood, particularly in patients with cardiac inauflicifincy. 

lo potiente with myocardial infarction, always accompnny th~ infusion of 
amJno 11cid1 by dextrose because in u.noxio, free fatty acids c11Dnot bu uLillzcd 
by the myocardium, e.nd energy must bo produced :u,ocrobically from jlyco­
goll or glucose. 

•Diabetes: Take spccill.l care when odminl$tering glucosu to provide colo­
ries in diabetic or prodiabetic putioots. 

Frequently monitor blood sugar level, in diabetic polieot~. 

• Exogenous calories: For long-term total nutrition or ,fa patient ha.! 
inadoqua!AI fot stores, II ia euent.lal to provide adequate oxog.nou~ cnlon es 
coocurronUy with amino acids. Concentrated dextrose solutions a.re an elTec­
live source of euch calories. Administer such atroai:!r hype'rtonlc out.rienc 
9!1lulion• lhrough an indwelling IV catheter with the up located io the , upe­
nor vena cava. 

• .Phlebitis: The WIO of l\yportonlc solutlona ho~ been ossociated "~th oo 
increased incidence of phlebitis, The incideMe of phlebitis with Procal.An11ne 
WWI marginally higher I.ban that observed with a leu hypertonk 1olution 
f'.hlebi~i, can be mlnimiied by using an in•line filter e.nd/or by changing !he 
11to of infuaion. 

• Protein-spari1ig therapy: Protein-apllring Lhcrupr is lnltnded for short­
lorm uso only. If o patient requires an extended penod of nutritiona l 1up­
port,,On8ure thot oro-1 or parenteral reillllen1 include adequate no11protcln 
calone components. 

• Sepsis: Tbe c:onstanl risk of eepsis ia presool dll{loe edministratioll of 
'l'PN. It is imperative Lhat tho preparation of the eolution and the placement 
and care of calbelera be accomplishod under alrict aseptic coodlt,oos. 

ldeolly, proparo solution• in the hO.!lplt.ill ~hllJ'Ulacy under o llllllinar now 
hood uaing careful aaoptic technique to avoid inadvertent touch contamina­
tion. 

• Metabolic complications: '!'he following metoboUc complicotion1 hBve 
been roportcd with TPN odminlatration; motAbolic acidoeia 1111d alkolosis, 
hypophoaphatemia, hypocalromia, 01t.eoporo1l1, hyperglycemia, hyperosmo­
lar non.ketolic 1t11tet and dehydration, glycoeuria, rebound hypo11lycemia. 
osmotic diuresle a.od dehydration, elevued liver enzymes, hypo- n11d hyper­
vit.aminoaia, oloclrolyte imbalances, and hypera111monemia in children. F'rc,. 
qucnl evaluations a rc necessary, Cll)(!Clelly during the fl rij~ fow dnys or 
lhorapy lo prevent or minimize thMe complications, 
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INTRAVENOUS NummoNAL THERAPY 
Protein 5ub,tf8tes to ,non it.or changes In Ould boJ. 

. tions oro ncceeso_rr O bolonco, whonovcr \he cond;. 

CRYSTALLINE AMINO ACIDS WITH ELECTROLYTES -

INJECTION 
Admini~trnt.ion or ~Juco1e at a rBL<l exceeding Lhr pnUcnt'• ulillt.nlinn rnh• 

Jnhorntnry detorrnrno ntrntlons nnd acrd·b~S SigniflconL dcvlolron, rro 

nncr, clrrLn1l.vl~ "'l":nrrunti! 8 ~ch ovofun,trq!~rollon of oddiLionol elect,~ 

tinn or the pnt1011 require odn11n1 · 

normnl enncc11LrotJon~ n,ny 
fvl rs. homistrles thro'!gh the pcrlp~er4J 

moy !cod t.o l1Ypcrglycemio, como, nnd denth. 

AdminJetruUon or omlno acids without cnrlJoh)'clrnles mn,1• n••11lt in l,lw 

occumulotion or ketone bodiea in lJ1r lilood. Corl'l't'linn nr rhl• kN1111r mln 

moy bo ochlcl'cd b;v U,c odmlni•frntlnn or rorlM1h,l'drn1,,, 

• Sulfite sc11~itivitv: Somr or thr•c prncluct• ro,unln 11 •ulRl11 lhnl rnl\Y 

couac ullcrgic•ll'Jlr rrnclioM, inrl11rfln11 nnnrltvlnrtir •:vmJllOrn~ n,111 llfi,. 

th rcotcn.in{i or !'ru fll'\'N1' n~thmntir r 11l•ncl1•• In r,•11nin •u~rr11liblr \"'""'"· 

The ol'er·n pn,,•nlrnl'I' or ~11Jntr irn• ltlvitv In 1hr 1:1•1ir1•nl tw11111ln '"" .I• 

UJ'lknown nnd prnbnbly low. Sultilr ~rn• ltii-it.1· i• ~•"'" rnm·r r,,.q111•11ll,v 111 

nslhmotir thnn In nnnn•lhmntlr )lroplr 

• , . w vMnus hlnucl rnr blno<I c I ollnns or n,trogcn-conta,nln 

llo 11111 w,1 h,lrn 
O 1;,w,fcronc,• with 081 "' •trogon scrum olcclrol le! C 

hrfhMlon all,•, Jwenll• 1 I J , ,:lucoMO, urco "' ,' kidnoy a d li 1
, 

~::::~,'.:::,:·,u•,,r,;,',';~.;:~~l~ ,rd/~.l::.~,. "~),",~~~;. 1~'/;roo!t'~tidi:fl. While bl':xxi ·::u 
firncllon 1'1•~1~, 0Mllll)l11rl

0

ty, •~~it.:•r,:: J,1..rrrrlnr<I if indica ted. l)clcrmlne urj. 

,•1111111 nml lrlrmrl cull11r1 ~ " rrcrA~ury 
11111,V u~uaolnlily 111111 ,if,rcnH<' "" "

1 
,· 1 ·,linlwlic prrtlcnl•. 

lln I l11 rrl Art,crtr r,vn H " • 

l' re11111•nlly 1111111 r 1 ' , ' " with lmprrrrnrl rnnnl runct,' 

I 11 ~" 1,1 p11t111n..,- • on 

Cna'<'r11ll,v 111111rlt11r r,Jlrlll!''" II . I 

• RN10I (,111clt'on 1'mpoirmc11t: Adrninl•trnt i111111rn111inr>_nricl •1•h1li1111• hi 

Lho pre8cnre or impnirrd rrnnl runrliM mn~· nu1:mrni nrl mc"•h•lng UUN, 

M doo8 nny prrtrrn dfrt~f'.\· romJlllnCnl. 

In pnl1\'nt,• wilh cl11nfnM1rd rrnnl ()rnrllnn. 11dmini8tr11lron ol' roluthm• ~-011• 

uunin,: r;ochum or Jm ln~i11111 i<'11~ nt:1y 1'f'11111lt in Rodimll or 1>0lnfcAi 11m t"''"'n .. 

I n,ui: lt1lt•1•,u •f un ll, 

Amino Actd• With !!!'1..!.!!!t" Drug lntt...:tl<Hl•. 

_ -r- ... ·~• oosc:11p1,on 

ProclplLDnl dr\lg OIJiocl druw 

Lion. 
• H rpot,'r (,111c/lOII lmrnirmrnt; AdminlRlrlllion ornmina 11dd "!1h1tiu,_lR 

u, ~ pntwn1 "-;IJ, hepa11r irm10icicnc,1· m11,1• l'l'~ult In plnt mn nnnrlo 11c11i 

irobnlnnnl1', mot11bcilf< MlkRlnsi•. l\11JerMllnl()l1emfo, p,.,,,:,n11l nzut.c111i11, 1111• 

por, ond comn. 
• Sp,x:iol risk: 1 •~c !IOltrlions ronll1ini1111 ,odium ion, with g,"\'nt cnro, tr nL 

nil. '". r nticnl:, wil)l congc$1ivc h,,nrt fnllnre, S<'l'C'I"\' rennl insufficiency, nnd 

cllnicn state$ iJ) whirh ~<>di11m rC'lcntfon "~th cdcnin cxisLS. 

U@c .,,.,Ju1inn• conl11ining pata,siurn ,ons wit h gre11t e11re, i ( at ell, in pnt.ienta 

wilh h,,'IX'r~nJ,,~in. t<'\"\'n:' rennl f11iluro, 0nd ln conditions in which pol.as· 

s1um l'\'l<'ntaon as pre1c,nt. 

Use solution~ ('(ln'Ulini,11, l!CCUJt.e ionij with cnro in patients with meLnbollc or 

ttspirnw,:,· alJ<11l011i~. Administer ec:ctote with grcol care in those conditionR 

for which ther'C' is 1111 fner(':1$00 lovrl or 11n i111polred utilizolion or this ion, 

i<ueh u so,..,n,, hepitx insufficienc,v. 

Adminl•Wr sodium-containlng solutions with c11ution to patiunl.a receiving 

corticosteroids or corticotropin, or to ol.hor ealt.-rctiuning patioot.s. Exorcieo 

r4~ when :administering solutions conl.!linin,r sodium or pota,sium to 

p:Hienu with rcnnl or cardiova•colar insufficiency, wiU1 or without congoe• 

t.i,·c heart faiJurt, porticolar~v ifthey are posloperntivo or elderly. 

Powsium thcrap,I' should be guided primarily by eerinl elec.trocardiograms1 

CSJX'ciall,· in patiCDl.s recchiing digitalis. Sorum potassium lewis nro not 

nca,narlly indicative of ti.ssue pou.assium level,. Use soluUons cont.oinlng 

po!.3$Sium or magocsium with cautioo in I.he presenco or cardioc disease, 

portirularly in tbe presence or renal disease. 

Use feeding regimens dult include amino acids with c,1ut.ion in patients with 

n bi5Ulry or rennl d.iseasc, pulmooory disoo,e, or e11rdioc insufficJency to 

:l\'oid exceui•·e fiuid accumulation. 

• Prc:gnanc:y: Coif!j/Ory C. Ani.moJ roproduction stud.ie8 hove not been con• 

ducted "ith ainiDo acids witb electrolytes. ft Is also not known whether 

nmiJ.10 acid "·11.h electrolytes causes fet.al harm when odminisl.ored to a 'preg• 

nont wom!lO or ifit affects rcproduct.ioo capacity. Oivo wnino o~id ,yith clec• 

IJ'Olytes to o pregnant woman only ff clMrly needed, , 

• Lactation: It is noL known whet.her tJus drug is e,ccroted in hult\an milk, 

Bec.iu.•e mant drugs are excreted i.o human milk, exercise caution when 

nmino acid w11.b electrolytes is ndm.inlst.ered to a brellllt-rccding woman. · 

• Cl11/dren: The cB'eCL or infusion of amino ocids without dextrose on oar• 
bobydrate metaboli8m of children .is not known ot tJ1is time. 

Safe!.) and elreclil'eneas or amino acid i.ojectione In children have not bceh 

e, t:ibl!shed by adequate 11nd wcll-cootroUed stu~ica. Howovor, tho use' of 

amino ocid Inject.ions in children a.s an 1u!Junct in the offsetting or nitro~en 

Ion or ,n I.he treatment of ncgut.ive nitrogen balance is wall eslablisheq in 

the mediet1I Ji tl;J'ature. 

Amf11osyn moy oot be suitoble for use in i.nfonts who require indlviduolizod 

clecl.TOlyte l.heropy. · 

>:Elderly: Jn cene~al. dose selection for B1l elderly patient should bo cau• 

uou1, u,unlly s1J1rl111g al the low end of th~ dosing range, roflectln11 U1e 

g-re11ter. lh,qu1:ncy of dtcrealilld hepuic, rcnul, or cardiac !'unction, and of 

conrom1t:ull d1se3se or other drug thcn1py. 

t Adjust dose with ciJUtion In 

CNS dopros• Amino oclds potionts rocerving mognosium-

s~nts (lo, llnrbl with olocirolytos con1ofnlng solu1ions bocou~o ol 

turolot, otlditivo contra! doprosslvo effect.,. 

hypnotics, nor• 
colics, svstomlc 
snesthetice) 

Amino ocids 
wilh electrolytes 

Tetracvcllne 

CNS depros· 
snnts (cg, berbl· 
1uratos, 
hypnoJics, nor• 
co!lca, systemic 
enes1ha1lcs) 

Amino acids 
with oleclrolytes 

eocause of Its antionabollc activ, 

ity, tetracycline mav reduce the 

potential anabolic effects of 
amino acids. 

• t • object drug lncressed: , • object drug decre•se<I-

• Loco.I: Local reactions or the infusion aite, consisting or o,rthem~, phle, 

bitis, thrombosis, aod a ,vann sensation, ho,•fl been reported with J!t!nph!mll 

amino ncid infusions, especi11lly if ct.her substances, such 88 anL1b1ot1C11, Ille 

also arlounistered through the snme site. 

• Miscellaneous: Generalized nushing, fever, lltld onuses hove beta 

reported during peripheral adminislreLlon of amino acids. 

• FroAmine Ill: 
Local - Ro11cU~n• that mny occur bocau.sc or the solution or the 1.tJChwque 

~f Dd!l:liniatration incl_u~c '!xt.ravasatlon, febri le rospaOlle, bYl>ervolcmia, 

infection oL the sit.e of 11\JOCtion, nod venous thrombosis or phJeb'itis e:rtend· 

Ing from the s ite of iajcction. 

Metaboli.cl Nutritional - Symptoms nrnv result from o.o excess or deficit 

or '?nc or more of the ions present in the soiution; therefore frequent moni• 

tormg or electrolyte Jovel" is essential. ' 

f!ypcrnatro.~lo may be aBSoci11t.ed ~th cdemu and exacerbation of coops· 

t1ve hearL hulure due t.o the retent,on or water, resulting in 11.11 expenaed 

extraoollulnr Auld volume. 

Rea.cLions ro~orte~ with the use or pot.a.ssium-cootaining solutions include 

abdom,inal ()li'", ~Jarrho~, nauRea, nnd vomiting. The s igns nnd symptom! of 

pot.ossrum mto,u~tion 1!1cl11dc or.efl_exio, cardiac an-est cardioc 11rrhyth· 

mlas, ~loctrocord1ogrophlc obnormohtio, heart. bhx:k h.:..,,t · ontal 

confusion, musculnr 01· respirat.ory era/., 1 . • ·v.,., onsaon, m , 

Ucs and wcnluicss Poto · de.fl . P · ,,,s ~• p~esth~s1as of the exttemr· 

run~tioo Rn/l inteMtinel d~~':.!i~lon :~13 r~si;_t m dis ruption or neuromu,;cular 

!f infusod ·1!1 la,rgo ninounts, ·chloride ions ma I f b" bo ce 

ions, resulting 1n an ocldlfyin,: effect. Y cause 11 oss o 1car na 

Abnormally hlgh plusmo levels of ma · • • I 

lopae, deproesfon or tlllrdiac and CN~esium can ro~ult in cr rculo.tory co · 

s~;
1
.ntingd. eJIRo~pLir11t.ory dQprcijsion Is th/~~~t:~~~di~,t~gt.;'~ftt~nl~f~~~j.".~ 

n- um c1 s can re!ult in " · -- · 't ~L•1· ..,. 

behavior, and tachycardin. '""""nrr, ""' ity, hypertension, psychotic 

Thi6 ~rue i• ,known to ho subst.untJ11lly oxcrel.od by the k.idnoy, and tho riak 

orto,oc react1on5 LO LhlR drug ,:nay lie lfJ'•ntor in patients with 1111paired renal 

funclron, Becuuse ~ldfrl,v pot,en!,S OJ'!) more likely to hove decreased reno) 

r~nctron. toke mre ut tloso tiulcction; rt moy be useful t.o monitor ronol runc­

uon. 

Phosphorus deficiency may lead to t h , .. , · 

sue ox.ygenntlon. Rcla.tivo to cal , acu e em_o.,, trc nnomia nnd impaired trs· 

cipltot.c hypocalccmin wlLh cro cium, cxccs
1
save phosphorus intak~ con pre· 

• lr'[onitorir!g: 11,c. eleetrolylll pol tern la designed for molntenonce onl 

durrni: protein sponng thorop,v in adulta. Clinical evaluation and perlod7c 

mps, muscu ur h,Yperexcitabillty, and totonY, 
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154 INTTIAVENOUS NUTRmONAL THERAPY 
1 or corrfinc function, n~d 

Protein Sub!trllte1 
1 

MJlllliC, reno ' OI 

AM f d<•crcnsc< thcrnPY· U!d b th INO ACJO FORMULATION IN HEPATIC 1-'AIT.URW l!T""'"' frr~u,,nry n otlu•r tlrulf ntioll.Y cxcrc . Y c kid 
HEPATIC ENCEPHALOPATHY _ tN,J'F.CTfON ,,,nrm1111nn1 11i~•11~•"' to be ~ub~Ln y be greater in r.n1io11ta ~ 
Admini!ltrntiun c1r,:l11ro!:r nt n rntr c-'X'r1,rdi11r.: th,• Jln!irnt'F uldi,ni,on rnr~ 1\nt,no nritl in!rrttnn 1"' kn,•:,~v.:\o 1h1~ ilrHll ~~'t'iculi+ ore !nore 1•k~ly to~! 
mny lc•nrl In h)'prrj!l_\'N'min. rnn,n, onri 1fr•11 1h nntl lh~ ro<k ,,, ii"'' :'''"'i'1 •ell"~·· , 1,t,,r1r fr ,,,lcctlon: 11 mny Ill! U@cru1 ~ 
• S11(/iff• St·11~1tit•11,·: J1'•1mt.Amrn1• 1•11n1111n1'- 11 su lrilf\ 1h11t "'' '' u\u!i,• •lllJ)JHtNI rrnul nu,~~:1j1~1

n . r'n4u' rnrr ill 'r,. 
II . , ,1,r,r•n•r.l ,,11nl nu, •riodic lnborntory d••· 

n rq.,'ir~lypr- N'nrl ion!'. intlmli11~ nnaphylorr if' s, mptmn.. ,mil Hf,. 111,inilnt ,,.,u,I (unr l inn 
1 

,,.,111101 ion .,1nr
1
l
1 

P.•
1 

l,nlnnce, clcr:lrol;~nrt1. 
lhrc-n1r•ninJ,: 11r Ir~~ !Ct'\'N"f" n~1h1un1ir 1•1li!-'n-rlr, in r1·1·1n:n ,-11~r·1·pl 1h11, pt•,1p11• ,. , nl ,.11n1r11 • _ 

1111 10 u11 I ,~c eo,11 Thr m•, .. mll pn. .. "n lrnrr- ,,r ~11ln1r ~.-n~flidt\' in 1hr ~,·m•r nl pop11lnht1n ic • Afnn11nun1!" ,,,,., ' ·1 mifor ,•hrn•~ rolnnJ,Cccl pllrontcru therapy · 
1mknr,wn nnrl prnhnhl) l,,w RulOtr- :-:-,·n~ilh·ilv ,~ 1"rt•n ir1fl1,~ fr~·c111,•111h- i11 nol 1•tn'" 11n• n1•1 •·~""rt '1 111j ,11t1111' '' ,lurirH! 1' ,t,.. "'uch f,!Vnlunlion. Significa Or 
n~lhmntir 1hnn in nnnn~lh111ntir J\1•pp1t• r1•nlru1111,, .. / '"''' ' " ,11, 111:~r,,:~ ,,alil\~11 \o/nrt·rt; rw,uirc l,hc U;'J~ nf u<lditio i)t 

R 1/i 
. • f ,,h,,11,1w1rt ,,11111111,1 u11 1 ,•,,nr1•nlrJll11t11~ 11111 n11 • u .'no 11nrtion im1m1r m,•11f .\ 1lmin1:--1 ,·n11,u, f"l nmin,1 n1 ill~ iu lhL• 1u·,,R 11,,\•lntf,,n,ri frn111 1111r11111 k' I 

11
. 

rnr<• c,f hHpnfr~'<f l"t'nol lh11rthm m t~l hl, .. r-di11,;; inn., • nu,z11w1\I ,m nll·,,n,I,\ 1,1,1f liulvft• 1,1111,1~,.nr••nf" urn prowin.-, sr ncy nnt aver fur,c 
t•Jr,·n1rci Sl1rnm ,1r,•n ni1111j..->i•n lll\ 1Nl n-, 111,1 info~•' pnh1•tll !t "it h n1ul••ml11 u, ,,,,If,•• .,,,,,,l,I ·,m•lu.,lr t,lm,,1 " u"m"'·,,•,r,1r,,in ,fir,:ticf•, cont.c nt.. ~t1rum 011rno1"~: 
fr, \m !'111\' l'n11~, .. with nmitw t'h·ifi~ wiUwul l'l"J:n,•,t ti, ti,tnl n i'1'HA1'1\ intnk,· ., .., ,,r11 1 ·• 

li1t1t t1 i1;fci, ,1/,,rlf11h•t1•ct, 'Tl"o'I n,n;ounln /rYf' !I • Hcpnllc /in11·(1<m 11111!n1nn, .. ~t: lnfu~!fln "f rimhH~ _rwitl mn_\' twl nf1i11'l lirct, hl,iml ,.11 11,u•,,q. 11ntl , 110' 
thr rlim,:,l l'(l11n:.(' ('t pnhc•n•.~ w11h fnlmmnn1 lwpnhl1~ who h1H'P 11 nnnr 
J'l1'lpl('!iol ... nmi w,h<' n"-, ,.,.,.,n,~rl"llh· nn1'•.qpon~w<'_ 11' h1'nt 11,1•111 II hn,:i h1•r11 
s:hown thn1 1h,• nhnon11nl pl:,~mn :'lmin\'\ nrlrt j\f'\tlt:'11\ Ill folminrrnl h11pn1Hf11 
diOt"r:-- ft\.,m , hru m rhn,nu· li\'rr rli~C'."l~C'. 

• r ry,:nn111~, .. C'nt(',1.Y'lf'.' C .\mm:-1 '''pl'\(llh'(il"ln ~h11t11•f: hn\'r llf\i hrr11 nmy 
(iu\11.~ " 11h r1nun1, :ivui,-. 11 i~ nl~1' ll1'1 kn(\\\11 wlwth,,r nmin,, ncici h,j,11·1ion 
f'.rlll C'l1\1f:l' f<"1nl hnnn "-hrn n.Omioi~rt\"'ft tt, n 1wrJ,:nnnt wlnunn nr ,•,u, nm,ct 
f\"pf'O(furtHm ,·np11c-11y. l~i\'(' n1111nf' nrid H\ic-c•llf111 ton ('l'\'gtlt\111 wnmnn nnl,\' ;r 
d~orl) nN'<iNi 
Amini., :,("Id it\JN'ti~n h:l!- Ol'I l'l('("n nri,"Qtrntrly i-tudirrl in prcgnnnt women 
nnd <'hilrlN'n , lht'N'fi' N", it:,.: .~nf,~ u~c.• In :::.urh pntil-' n1$ hos not bt'cn demon~ 
~t r."'l tNf 

• ln<"folinn · II i~ nN knr>1·11 wh~,h~r lhi~ dn1g is ,•xcrNed in human milk. 
BN":\UE~ m:tn·, dn1gs :-tn"' cs,-n."tt'fl in humn11 milk, c.'Ccrcisc roution when 
ammo :1rid 11\l~tion is :\dmini~lrn~ ton breAsl•fc.a<."ding womnn. 

• Childrrn; S.,fet)· and cftPrth·mess of amino acid iajcclions in children 
h"'"' not lwn cst..,hlisht'd bv ndcqunte nnd wcU-conlrolled studies. However 
L~• use of .,mino_ acid iaji,ction~ ln childrc!' as ~n adjunct in the offsetting of 
nitrogen loss or m the tr,,ntmcm of ncgatl\'e nitrogen bnlance is well estab­
li~hed in lhe mt,dic.,l literatur~. 

Utt11J' l11t,•r11dl11n'I 

.\,h·••r-.· ll•·rutl11n• h r•enr.<l In nne pnti~nt rJurin~ l~r • CNS: /\Hl<•ri~•• w/18 " '.p<,ri"'l t,, nv~ wr, U-

~iuu of nmlflfl nc.icl injection, . h lllile nf injection, vcnou\4 thromt,,,.· 
I foctonn nt t c ,, • Loral: ~:,trnvM~flr,n . " · h •itr of jnjcctfnn, 

or phlchitis cxtcncl1ng from t r . . nnrtcd in clinical atudie~ a 
· · /• Rcnct1onH re,.., ·1 · I h ' ' • Mctobo/ic/Nutr,//CJIW · 1 fluid were d, ul1ona YP,,natrem,i 

result of infusinn of. the pnrenLern • 
cdemn, ond water weight gain. f the solution or technique or adm,01,i,._ 

Hypcr>'olcmio ntAY occur because 0 

Hon. ta hemolytic anemia and impaired Iii­
Phosphorus deficiency msy lead 1? :u excessive phosphorus intake can Pl! 
sue oxygenation. R~lati~e to calciu ~usculnr hyperexcitability. and tetan; 
cipi~te hyp0<:alccm10 with cramps. . UN 

. e increase tn B • • Miscella11eous: Febnle respons • · 

• Sldcrly: In (!encrnl. dosr selection for nn elderly patient should be cau-
~ti~o!!u!;•-;.!!us~u~a~l~li::_· !s~ta~rll;:!!. n!!g;:_· !a!.t ,!l~h;,c~l~o::w~cn~d~ o~f~t~h~c:_d~o~s~i~n!g~,~-an~ g!;.e,:,!rc~fl~e;c~Li~n:J!g~th~ e:,_ _____________________________ _ 

CYSTEINE ID'DROCHLORIDE 
R• Cysteine Hydrochloride !Various, eg, Hospira) 
RK L-Cysteine Hydrochloride (Various, eg, American Regent, 

Sandoi) 

Injection, solution, concentrate; 
SO mg/ml 

In 10 ml single-dose vials and 50 ml multidose viaL 

In 10 ml single-dose syringes, 

CYSTEINE HYDROCHLORIDE - INJECTION 

•dtiMiitl,P 
• Cysleine supplement: For use only after dilution as an additive to a 
crystalline amino acid solution to meet the intravenous (IV) amino acid 
nutritional requirements of infants receiving total parenteral nutrition 
(TPN). 

AdministrJt.inn and Dosaj!'t"' 

• General dosing considerations: Use only after dilution in crystalline 
amino acid injection. (See Preparation for Administration.) 

• Adults: Not int.ended for use in adults. 

• Children: 
Cysteine supplementation in. patients receiving TPN - Individual­
iu dosage accordfog t.0 the needs of the neonate. (See also Preparation for 
Administration.) 
Off·label dosing-

~ysteine supp/ementatwn in patients receiuing TPN: One reference sug• 
gests cysteioe supplementation al a rate of approximately 30 to 40 mg/g of 
protein. 
• Preparatwn. for administration: Use only after dilution in crystallin• 
amin.o acid inject.ion. Each 500 mg (10 mL) of cysteine i!\iection should be 
combined aseptically with 12.5 g of crystalline anµno acid injection, eucl) a~ 
1ha1 presem in 250 cnL of crystalline amino acid injection 5%. The admix­
ture 1s then diluted with 250 mL of dextrose 50% or such lesser volume as 
indicated, Equal volumes of crystalline ll1llino acid 5% injection and dextrose 
50% produce a final solution that contains crystalline amino acid 2.5%' iajec­
tion ,n dextrose 25%, which is suitable for administration by central venous 
infusion. 
Administrntion of the final admixture should begin within 1 hpur of mixing. 
Otherwise, the admixture should be refrigerated immediately ond used 
within 24 hours of the tlme of mixing. 
When using dispensing /multiple dose) vials

1 
use aseptic technique. Die, 

pense entire contents in aliquol& under o laminar flow hood within 4 houra 
after entry or discard remain!Jlg contenls after first wiUidrawol. Prepare 
stoppers with a suitable antiseptic solution. 

• Admillistration: Use of large peripheral veini;, in-fine filte rH, and Hlow­
ing the rate of infusion may reduce Lhe incidence of local venous irrit.olion. 
Elecl:rolyte additives should be spread throughoul the day. lrritoling addi• 
tive medications may need to be mjecuid al another venous silo. 

Sttvng hypertonic nutrient solutions should be admmistered through a,, 
indwelling rv catheter with the tip located in the superior veoa ca~a. 

• Sto~~/Stµbility: Store between-16" and.30°C (59° and 86°F). Alla 
dilulion m crystalline amino acid injection, administer within 1 hour of mil.­
iog. Otherwise, the admixture should be refrigerated immediately and used 
within 24 hours of the time of mixing. 

rm • Pharr,iacology: Cys~i~e is !' sulfur-containing amino acid. Crsteille ~ 
synthesized ~m methiomne ,via the tran.ssulfuration pathway to adulu. 
but new\x>rn infan_ts lack the enzyme cystathionase, which is necessary Ill 
affect this conversion. Therefore, cyst.eine is generally considered to be u 
essential ll1llino acid in infants. · 

( 

0ontr.1indic.,tions 

Hepatic coma; metabolic disorders involving impaired nitrogen utilization. 
\\'arninJ,:"~1>1 t'(.'<1utmn:-,. 

• Hyperammonemia: Hyperammonemia is of special signiiicance in 
mfants, as 11 can result in mental retardation. Therefore it is esseotial thal 
blood ammonia leYels be measured frequently in infants'_ 
[~stances of asymptomatic hyperammonemia have been re rted in patieo~ 
without overt liver dysf~ction. The mechanisms of this~action 8If llol 
clearlr defined but may mvolve genetic defect d • subdinl· 
colly impaired liver function. ·S an unmature or 

•~lumintfm toxicity: This ~roduct contains aluminum which lllBY bl 
tox,c. Alu,mnum may reach toXJc levels w'th I ' aJ dminll' 
tralion if kidney function is impaired Pr:m rro onged p11reoter rti ulatlt 
at risk because their kidneys are • · · 0 ure neonates 11re pa c t! 
of.calcium nnd phosphat~ solutio:~nhi~urche nnd !hey req_uire large amooP 

. . , contrun aluminum. 
Rosenrch indicates that patients with ; · d ki J dillK 
promo~urc nconntcs, w~o receive pare ~P~re

1 
·c1ney funct:ion, incf u off 

than 4 lo 5 mc,;fkg/dny accw,iulate al I! er evels of alununum ~ 111 /IS 
nnd bono toxicity. Tissue londing mayumu1um nt levels associated with~:,. 
trution. occur nt even lower rates of ad1Jll6~ 

~ E.wge,rou~ colc»·ie~: For Ion ·ter . . . 
,nadcqunlo fat storos, it is essenfial / 11 tot~! nutrition, or if a patient ~~ 
concurrently with the amino odds CO provide adequate exogenous caJone> 
efTectivo source uf such calories S~choncentrated dextrose solutions are~ 
should be administered through no . sdtrong hypertonic nutrient soluti0~ 
localed in the superior vcna cava. 10 welling N catheter, with the OP 

':' .. 
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Protein Substrates 

'ysTEINE HYDROClll..ORIDE - IN~CT~ON 
C Diabetes: Sp<!Clal core must be Loken when ndmm,stmn~ lwprnnnir ~ht· 
.,,. e lo provide calories in dinbclic or prodin~Lic pntirnt~. ' 
eos . • . Th' -• Renal frmctmn _1mpairmcnl; '" r,,.,uct co~tnin~ nlnminum, whirh 
)'- be toxic, A!ummum IMY ,ren~h.tox,~ lo,••I~ w11h prnlnnRed pnmntrrnl 
lll8J;nislrotion ,r kidnoy fuMt,011 ,s 1n1pnirod. 
nd 

. hernJ IV infusion ofnmino acids mny induce o riRc in senom 11rcn 11ltn1o 
prnra1JJlll, cs~nll)' in pnticnts with impoin-d n:nnl f\111rli1111. l'rrio<llcnll.v 
~~en orlll oppropnnte loborntnn·, t••!• _nnrl rl1w nt,mu1• thr i11f11,io11 If llllN 

. Is exceod normal rostpronarn1 hm,~• nnd ro1111n11e ln ri•o. A mt>dr,t riRO .•'sUN normnll)' O('Clll'I! ni a rn•11ll ofmrl't'ni;od ll1'11lt•i11 i11tnke, 
'
0 

'nistration or amino acid solutions in the J)t't~cnor of impaired rcnnl 
,i.d01

,
1
1•0• "'"'' nugmonl on inc1vnsing ll\JN, n, doe~ nil)' \ll'otrin cli~torv r1J111• func, •· · · 

p0nrnt. fi · · · f Ad · · t \ ' r · I Hr pa tic mrflon , mpa, rme11 : m1ms ro 10;1 II ru1111111 ndd so ulin11s 
)'-

8 
atient ,dth h~1>otk in~ufficienc)' may l't'~ult i11 ~cntm nml11n ndd 

)~bsl~nt'<'•· n1etnh<>hc nlknlos1". Jll'<'l'tnAI n1.ntrm1n, h)11crnmmniwmin, stu­
pnr, ond romo. 
J'triphP1'81 TV infusion_o~nmi~o nrids ffll\\' indtl«' n rise in BUN, ~s)iol'inlly 
in P"tiont$ with hcpaltc 1mpnmncnt. 

~Spefial ritk: U~c IV f~ding rcginwns_that Include nmino ncidij with enu­
t'on in patients \\1th a h1stOl')' of l't'nBI d1scosc, pulmonnl'y diseoso or wiLh 
,;.,.iiar insufficiency, so ns to i\\'oid C~('(!ssirn Amd accun1ulotion. ' 

Sohifions . with Sf?<iii11~1 - Use_ solutions _ronloining sodium ion with 
..,.., 1 '""'· ,fat a)I. ''1 1>attcnts "'t~h t'Ol)gl!Sh1·e he~rl failure, severe renal 
fMuffi~ienc)·, and m chmcal states m wh1cl1 there CX!Sls edema with sodium 
n1rnhon1 · 
Solutions wit~1 potas_sium_ - Use ,solutions that _eont.ain, potassiu111 ion 
"ilh great. c~, ,r !3l all,_m patien1:5 \\1th h~k~em1a, severe rcnnJ failu.rc, 
and in cond11tons m which potassium retention 1s present_ · 

So/11.tions with f!Cet,ate - Use soluti~ns containing !!Cetate}on with great 
W'i' m patients. ,,~th m~tab~h.c or resptr~tory alkl!,IOstS. Adm1nister acetate 
~ilh f1"'81 care m those conditions for which there 1s an increased level or an 
impa[red utilization of this ion, such as sever, hepatic insufficiency. 

• l'regnanc,•: Safe _use d?l'll;'g pregnancy has not been ei;tablished; there­
/ore, infusion of ammo aods, should be un?ertaken during pregnancy onJy 
when this 1s de~med essential to the patient's welfare, as jud.ged by the 
health care prov,der. 

Thi., mr<lltlni• i• nol ln1llcn1r1I for u~r in rreRnnnt wn111on . 

• T,nrf(lfinn: Thi, mrillrnllon is nnl indiclllNI fnr UM•' In hn•n~l-fo•ctlin~ 

• ChiTl/1•r11: Thr r ITrrt nf lnf\l,lm1 nf n111ln•J nrlcl• with1111I ,Joxtrose upun 
rnrllllh,vdr~t,· nwtn11'111~m nf chilrlrrn I• n,il known 111 thl• li111••· ll)'llernm-
1111111r-min i,1 M~prrl,11 ,i~nlOrnnc,, 1n lnfont'I, "" 1t rnn rN1.11lt in mrnlnl rrlnr• 
,lnlinn Monifllr hl')rwl 11nrnuml11 l,,.v,,li;i fr"'l'l"nlly. 
Thi!' 11rmlur.t rn11t11in1111 nh1mlm1m, wlurh mny t,,. l()xtr Pr,.mnl11r" 0NJJ1P1 l\1/'I 
nrr 11nrtfc11lnrlv nt rh1k )wcntt•" 1hrir kMn""y,a :1r11 irmnnlur~ nnrl lll")' 
rc:q11 rr lnqw """ntn l" nr nnlr1um nn,I phn~r,hnf"' w1l1ltion11t, whu:h cc.nlnrn 
11luml~11111. 

• Mm1ift11'/IIJi: l'rrcp1MI dlnlrnl rv~h101i,,n, nn•l ln hnr~t?,Y •l•l•rminn• 
tt,10,, nr,• nrr(uurnry (nr rmrp"r mrtnlltJrln~ ,lurinl(' ndmln1,-.tr:rtit,n Al'>'l,I 
,a\11t.llr& t1l1011hl iodwl,-. glue,,~,,, ,ir,,.n nitmg,,.n, ~,·r•Jm ,-lr-rtrolyte,., 3mrr,on)o, 
clH1lr,h1r11I, ncM-hn~c hnlonc". a11r t1m pmtl'in11, kirlnt?y nntf liv,.r f11nrtinn 
to,i.., n•11111l11rily, nnd hrtnf/grnm. Whitr •,1,,.,,1 rrll c11unl •n~ ~l•,')<i r.ull11ri•• 
nm l(, h11 dt•b:rmlncrJ if jnrlic,,l,.,I frc,,1,,.ntly ,1"t1•rmin,. 11rin:1ry 1,•mr,l:1r1ty 
nntl ~h11·(1,r 
(.;nrl!fully monitor nitrriM""" intnkt In prtltPnt• with 1mprurn-rl '"""I fonrto,n 

•IMMiiilliiilllE• • 'Thtrucycli11c: IJccnuRe of ll• nnt1onnlx,lie nr.1,vity. coo1lm,n1.,lr,11ion •1r 
lclrncycllnc mny reduce the nitrngrn,ar,nrin~ rffr•I~ nf 1nru,,,.I •m1M ;,,,I, 

• Local; Local reoclions coMinting nf • wnrm ~en,atlon. erfth~m~. phlehi­
tis, and thrombosis a~ the infusion site have r,ccurred w11b J)"nph>rol IV 
infusion of amino acids particularly ff other •ubslance• . . ,uch "" ancl~1oc11.• 
are also administered through the same site. In •.uch caa'!s. pr,;mptly ,h•n~e 
the infusion site to ano~her vein. Use or large penpher~I •,e,n.4. ,n-llne filc,;r,, 
and slowing the rate of infusion may reduce ~he incidence of local ''•Mua 
initalion. 
• S1stemic: Generalized Hushing, fever, and nausea have been rept,rtP.d 
dunng peripheral infusions of amino acid solutions. 

Caloric Intake 

DEXTROSE (d-GLUCOSE) 
Rx ~W (Various, eg. Abbott) 

Rx O&W (Various, eg, Abbott, IMS, MoGaw) 

Rx 0,10-w (Various, eg,_Hospira, Solopak. Winthrop) 

Rx D-20-W !Various, eg, Abbott) 

Rr D,2S-W (Various, eg, Abbott, IMSI 
Rx D-30-WNarious, eg, Abl?ott McGawl 

Rx 0-40-W (Various, eg, Abbott, MoGawl · 

Rx l),!j().W !Various, eg, Abbott IMS. McGaw, Pasadena) 

Rx ~ (Various, eg, Abbott, McGawl 

Rx D-70-W (Various, eg, Abbott, McGawl 

DEXTROSE - INJECTIO.N 

ffli/&ilii¥-

2.6% 

5% 

10% 

20% 

25o/o 

~ 

40% 

50% 

60% 

70% 

:.r~%. 5%, and 10% solutions: Used for peripheral infusion lo provide 
ones whenever Ou.id u.nd caloric replacement are required. 

•~ .% {:ypertonic) solutions: Acute symptomatic episodes of hypoglyce­:::d I.I\ e neonate or older infant to restore rlepressed blood glucnse levels 
~otrol r;ympuims, , 

~J.0% ~olutian: Used in lhe treatment of insulin hypoglycemia (hyperin• 
11\em,a or insulin shock) to restore blood glucose levels. 

~JO%, ~0%, 30%, 40%, 50%, 60%, and 70% (hypertonic) solutions: 
~.bnfus1on all,,r admixtu.re with ~no acids or dilution with other com, e: 1 le ~ H~ids lo provide variable final dextrose concentralions for intra-
nous 1nfus1on in patients whoso condition requi.res parent.era! nutrition. 

~O/f.~abel uses; J3ypertonic solutions of 25% ~ 50% have been used os a 

5P!roi5'ng agent .for the treatment of varicose veins u.nd L(> reduce c.erebro• 
nlcoh 

1
~res•~re !l"d cercbrnl edema caused by delirium Lremens or acute 0 rntox1cnl1on. 

In 1000ml 
In 25, 50, 100, 150, 250, 500 and 1000 ml vials and 10 ml syringes, 
25 ml fill In 150 ml , 50 ml fill In 250 ml and 100 ml fill in 250 ml 
vials. 

In 3 ml amps, 250, 500 and 1000 ml vials, 17 ml fill in 20 mL 
500 ml fill in 1000 mL and 1000 ml fill in 2000 mL vials, 

In 500 ml vials, 500 ml fill in 1000 ml and 1000 ml fill in 2000 mL 

In 10 ml syringes. 

In 500 and 1000 ml, 500 ml fill in 1000 ml and 1000 ml fill in 
2000ml 

In 500 and 1000 mL 500 ml fill In 1000 ml and 1000 ml fill in 
2000ml 

In 600, 1000 and 2000 ml and 50 ml aml)'!, vials and syringes and 
600 (TIL fill in 1000 ml and 1000 ml fill in 2000 mL 

In 500 and 1000 ml, 500 ml fill In 1000 ml and 1000 ml fill in 
2000ml 

In 70, 1000 and 2000 ml, 500 ml fill in 1000 ml and 1000 ml fill in 
2000ml 

Adm1n1!'\lrutiou und Um•~a~t_~ 

• General dosing considerations: Dosage is dependent upon age. weight, 
clinical condition of the patient and laboratory deu.rminutions. Frequent 
laborauiry determinations and clinical evaluation are essential to monitor 
changes in blood glucose and electrolyte concentrations, and Ou.id and elec­
trolyte balance du.ring prolonged parenteral therapy. 
Fluid administrolion should be based on calculated maintenance or replace, 
ment fluid requirements for ea~ putient. 

•Adults: 
Fluid and caloric replacement (2.5%, 5%, and 10% solutions) -
Individualize dosogo. 
Insulin-induced hypoglycemia (50% solution) -10 tc 25 g intrave­
nously (JV), Repenteil doses may be required in severe cases. Determine 
blood glucose before injecting dextrose. In emergencies, promptly administer 
without waiting for pretreatment test results. 

Parentera! nutriticm (10%, 20%, 30%, 40%, 50%, 60%, and 70% 
[hypertonic] solutions) - Concentrated de1ttrose in water is ad.minis• 
tercd by slow IV infusion a) after admixture with amino acid solutions orb) 
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