For the use of a Registered Medica! Practitioner OR A Hospital OR A Lahoratary.

Citicoline Sodium Injection IP
Citistroke 4 Injection

Composition :

Each ml contains :

Citicoline Sodium  |P

eq. to Clticoling 250 mg
Water for Injections |P (S

Description:
Citicoline |s a complex organic molecule that functions as an intermediate in the blosynthesis of cell membrane
phosphofipids. Citicoline is also known as CDP-choline and cytidinediphosphate choline (cytidine 5'-
diphosphocholine). CDP-choling belongs to the group of biomolecules in living systems known as mdanhdss
that play important roles in celiular metabolism. CDP-chaline is of ribose, pyrophosp

{a nitrogenous base), and d’lulfne Exogenous cilicoline research in animal experiments and hl.lrrlm drnlt:il
trials provl Adl of its chol lgand r p actions. As a dietary supplement, citicoline
appears useful for improving both the structural integrity and functionality of the neuronal membrane that may
assist in membrane repair.
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Therapeutic Indications
For the t of d

stage of cerebral Infraoﬁnn in adult only.

Pnsuiugy and Method of Mnﬂmsﬁa‘lon
of G g from head injury or brain operation

Usualy for adults a dose of 500—1000 mg of Citistroke-4 Injection is administered once or twice a day, by

intravenous drip, infusion, intravenous injection or intramuscular injection. The dose may be adjusted according

to the paﬁent's ae and condilion.
in the Acute Stage of Cerebral Infarction
Usualy a dose of 1,000 mg of citicaline is administered once a day, by intravenous injection, for 2
con weeks,
The dosage may be adjusted based on the seriousness of the disease. It can be administered intramusculariy,
Infravenously (310 5 rmnuhe} injection and in infravenous drop perfusian (dripping speed 40-60 draps/minute).

as resulting from head injuries, brain operation and acute

Citicoline is with all irttr 15 isctonic saluti It can also be mixed with hypertonic glucose serum.

Contraindications

It is confraindicated in patients with a known hypersensitivty to citicoline or any other component of the formulation.
Citicoline must not be administenad tn&artu'n: with hypertonic of the parasympathetic,

Special Wamnings and Precautions

For LM.J/I.V. Use Only

Cholines are generally regarded as safe and appear to be well-tolerated. High | Inuke ofehnlnes may cause low
blood pressure, steatorrhea (undlgesled fat in stool), nausea, vomiting,
dizziness (vertigo), sweafing, insomnia and headache. Cholines can sibly trigg ger existing

In administering citicaline |mec.tlun intramuseularly, caution should be exerclsed 50 as not to a#:ct the lissues,
nerves. etc. Intramuseular injection should bedglven only when indispensable and should be restricted to the
minimum to be required. In parlncul r. repeated injection at the same site should be aveided, Care shotlu be
exercised to avoid injection at sites along the course of the nerves. In case of interise pain or backfiow of blood
n insertion of the injection needle, the needle should be withdrawn immediately and injected at a different
. In intravenous administration, Iﬂ]'eet as slowly as posslhle Since shock may oceur, & close chservation
shauld be maintaired. If any such abnormalities such as drop in hh:x:d pressure, distressed fﬁeﬁng of the chest
ar dyslpnuea are observed, citicoline injection should be d and apprcpnete measures taken.
nteractions
{}hmina may enhance the sffects of levodopa. The exact mechanism is unknown, but animal models suggest
that citicoline may increase dupan-une levels in the brain andier improve dopaminergic cell survival, In patients
with Parkinson's disease, a few studies have dernanstrated Ievodap&savmg effects. whereby the addition of
mlwhnm.’)ﬂﬂ to 1200 mg!day] allowed for lower dosages of levodopa to be used with stable or improved

therapeutic efficacy and reduced side effects in some patients. However, data are limited

Coadministration with meclofenoxate

Citicoline must not be in conjuncticn with medication ing meclofenoxate {(alsc known as
dophenauahe}

m Bpm:lal Pnpulaﬁc-n

Adjusmt of the dose§ recommended in elderly patients with compromised renal function. For long-term
treatment in the elderly, regular evaluation of the creatinine clearance is required to allow dosage adaptation if
wneededk%daly dose must be individualized according to renal function,

Impairment
'Il;rh:re are no data concerning the effects of liver insufficiency on the safety profile and phammacokinetics of citicofine,
gnant Women
There are no adequate and well controfled studies of cificoline duri n%ﬂ pr;gnancy and lactation. Citicoline should
be used in namyuﬂyifﬁ‘epﬁenﬂalbeneﬂt]ushﬂesmepde al rf the foetus,
Lactating
There are no adeqwle and well controfled studies of cilicoline during pregrancy and factation. Caufion should be

exercised during breastfeeding because it is not known whether 15 exoreted in human breast milk.
Paediatric Patients
The experience in children is limited; M‘bre it may only be when the expecied therapeutically

Gewﬂ it Is: rlghe: than any pessible risk.

atric P

No dusage adjus| s required in this patient population and the usually recommended adult dose can be
lever. adjustment of the dose is recommended in eldedy pafients with compromised renal function

Effents on Alnlrly to Drive and Use Machines

Fatient are advised not to operate heavy machinery or automobiles until the full effect of citicoline is known.

desirable Effects

The commonly observed adverse effects (0.1-5%] with intravenous use of citiccline were rash, insornia,

CCCUITENCE or of of {when used in patients with mMmﬂMc

hemiplegia), nausea, abnormal laboratory values for function of the fiver, and feeling of warmth, The other

dverse reaclinns (-cO 1%} Were axmaﬂun caonvuisions, anorexia, transient diplopia, transient blood pressure

sh | feeling of the chest, and cfyufnea Ina short-term, placebo-controlied,

crossover study, 12 haaﬂhy adults tock citicaling at daily doses of 800 mg and 1,000 m%nor placebo for

consecutive 5-day periods. Transient headaches occurred in 4 subjects on the 500 se, 5 on the 1,000 mg

No changes or abnormalities were observed in hamalniu , clinical biochemi
neum%pcai has?s survaillance study analyzed the results of ci atment in 2,817
to 80 yeals. enn senility and cerebral vascular msulﬁ:lency J'« total of 151incidents of mde
s were recorded, ropmsanhn 5% of the patient sample. The most common adverse effects were transient
in nature and included stomach pam and diarrhoea in 102 cases. \ascular symptoms of hypotension, tachycardia
or radyca'dm occurrnd in 16 cases,
Citicoline Hly well ol . Few ady effects that are reported with oral cificoline includ
gasfmlnle:hnal dishitbances, diziness and fatigus, rash, |nsun'rna nausea, dizziness, oomlulsmns, anorexia,
Ehock, ransient blood pressure changes.
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Pharmacological Properties
Mechanism of Action . .
Citicoline acts b varlous mechanisms as cerebral activator listed below:
Phaosphol CUrsol
Evidence of citicoline's mie as a phosphaticlyl lmlinem%recursnr has been found In animal studies. The brain uses
chaline preferentially for acetylchallne s Ihesm which can limit lhe amount of choline available for
phosy choline increases or choline stores in the brain are
0w, pt holipids in the be i to supply the needed choline. Exogenous
utlculma 'thus helps preserye the s:nmu!al and functicnal |nheg'ity oﬂha neuronal membrane. |n an in vitro study,

high AChE) dung with Na+/K+-ATPase. The

iated r ion uf citicaline to phosphahdyk:ho ine.

Neuronal Membrane Re{:alr

Citicoline has been investigated asa therapy for s tulated repair of

neuronal membranes via ynthesis of hasphaﬂdyid'loine (2: repalrufdarnaae t':hc‘lna;%.Dke urons

via potentiation of aoetyluwllneproductlnn andj ction of free fatty acid bulldup at the site of

Induced nerve damage In addition 1o phnsphil dme clhcolme SEIVEs a5 an intermediate in the synlhem
of sphingomyelin, ancther brane | ent. Citicoline has shown the potential

restore post-ischemic sph::];nmyeln fevels.

Citicoline also restores levels of uartiuﬂpm a musphullpld component of the inner mitochondrial membrane. The
mechanism for this is unknown, but data est citicoling inhibits er

phosphalipase. In an animal s‘rudy, citicoline the ﬁ:rrnabnn ofhydmxyl raama& following ischermia

and perﬁ.l!mn, again suggeshing citicoline acts to d pholiy
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ced citicoli
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s . Irevel s o enhanDa inephrine lrdmeén hurmans was found in a m&m! chocllr!:d
Ea dls o;nmimsmrﬂars in rais al '!.’?ﬂ%ﬁ“ : H . [ SEVEn tfa)«;_iﬂlhlnrl!;:orgﬂmfre'r:s
rosmet 1 e carebia) coris. SWee o R‘“’ Mh"m‘”u?&'ﬂm‘e fouhelevriance that ascolme

potentiates dnpan-nne release in the brain, presu-nably by stimulating release of acetyicholine

Phamacom« roperties
stered mly. It is absorbed almost etely, and Its blaaudlﬁ:llng Is ammx the same when
adn'msw\ed |ntrau=nously Once absorbed, the cytidine and choline disperse widely e body, cross
blocd-brain barri dreachhecenh‘a]nervaussys’eem{c‘bls_l% where they are incorporate d into the
Ehusphuﬂplds hchon ‘of the cellular membrane and microsomes. The concept that the administration of exogenaus
iticoline can augment the synthesis of neural membrane pmsmomh
acement or reﬁglr plays a critical rule in mairtaining the healthy n of numerous physiological processes.
as shown the t utic efficacy in a variety of diseases in which membrane disorder, dysfunction, or
degeneranon resultin u!lu!ar and tissue ischagémia and necrosis,
Pharmacokinetic Pm&
Citicoline is well ab: d following intramuscular administration. After intramuscular doses of citiceline 1,000 mg,
ak increases in plasma choline levels were seen in 0.4 hours, with levels increasing from 11 micromolL

eline) to 25 m| 1L
| erived from citicoline crosses the blood—brain barrisr, presumably serving as a source uface{yrk:hullne
phau lchaline (lecithin) synthesis, The major po rhon of a dose of citicoline a?ears to be incol rated
issues an or used in bissynthetic/ biodegradation pathways, including lecithin/lipid membrane sy

hn i rnetabdlznd |n tha liver to free chaline, The |M:r is ble of synthesizing lecithin from choilm The
e choline is of 2 hours after intramuscular administr: aga

Drny small amounts of dose are recovered in the urlne and faeces (Ias than 3% each). Approximately 12% of a
dose Is eliminated through the lungs as carbon dioxide,
Monelinical Properties
Animal Toxicology or Pharmacolo:
Acute toxicity from single citicoline administration has been studied in various animal species and using different
administration routes, The infravenous LDS0 in mice, rats, and rabbits is 4.6, 4,15, and 1,85 g'kg, respectively.
Cral LD50 is 27 14 g/kg in mice and 18.5 g/kg in rats. The intravenous LDS0 of citicoline is approximately 44 imes
higher than the LD50 of choline hydrochloride at equivalent doses, and it has been shown that choline doses
inducing chalinergic crises do not cause any toxicity sign when equivalent doses of citicoline are administered.
This suggests that administration of choline has metabolic implications clearly different from those of exogenous
chaoline administration. The administration of 2000 ma'kg of citicoline during 14 days was well tolerated,
lnlraperrtar‘.esl administration to rats of doses up to 2 g/kg/d of citicoline for 4.5 weeks did not results in clinical
taxicity signs or significant changes in the haematological, biochemical, or histological parameters analysed. A
slight decrease in ntake and weight gain was only seen from 2 weeks of the study, Similar results were seen
following subcutaneous administration to maie rats of up 1 gfkg for 4 weeks. Oral administration of 1.5 gfka/d to
rats for 30 days did not cause weight, haematological, biochemical, or histological changes.
Chronic oral {1.5 g/ka/d for 6 months in dogs) and intraperitoneal (1 g/kg/d for 12 weeks in rats) toxicity studies
did not reveal sither significant abnormalities related to drug administration. Intravenous administration of citicoline
300-500mg/kg/d for 3 months in dogs only caused toxic signs immediately aﬂe!a&eclion, including vomiting and
occasional diarrhoea and sialorrhea. Ina 80-day study in rats, 100, 350, and 1000 markg/day oral doses resulted
in ne mertality. In males, slight significant increases in serumn creatinine {350 and 1000 mgkg/day) and decreases
in urine volume (all treated groups) were observed. In females, slight significant increases in tofal white blood cell
and absolute lymphocyte counts (1000 mgikg/day), and blood urea nitrogen (BUN) f‘tUO and 350, but not 1000
mg/kgiday) were noted. A dose-related increase in renal tubular mineralization, without d tive or

ammatory reaction, was found in females (all treated groups} and two males (1000 mg'kg..'day\ Renal
mineralization in rats (especially fermales) is influenced by calcium: phosphorus ratios in the diet. A high level of
citicoline consumption resuited in increased phosphorus intake in the rats, and likely explains this result.

Storage: Store protected from light, at a temperature not exceeding 25°C.
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