However, such practice has beer controversial, particularly as regards the route, Some consider that oral dosage is less mvasive
and more acceptable to parents. However, there has also been concem about the adequacy of absorption of oral
phiyvtomenadione. In addition. there was some evidence 1o siggest that a single intramuscular dose was more effective than a
single oral dose in preventing late VKDE, and that repeated oral doses might be required. which may be less convenient and
cary the risk of peor cmnpljm]ce More recently. a possible increased risk of childhood cancer in neonates freated with
lar, but pot oral, p dione has been reported,
Although the association Temains coniroversial, it led to ions for the p ial nse of oral vitamin K in neonates
at low-risk of VKDB in some conntries, including the UKS and Germany, 9 whereas other countries, incloding the TUSA, still
preferred the mtrammscular route for all neonates.
There is still no agrecinent on the most effective route or dosage repimen. and study of this has been complicated by 1zsues
concernmg the available formulations. A colloidal. micelle formulation {licensed for oral use in some countries] was introduced
te replace the original prepamtion which contained polyoxyl castor oil. propylene glycol. and phenol (unlicensed for aral use bt
often piven m ths way).
Althewgh replac g the unglua] i has eased concens about the safety of its excipents. it is not known of the new
fe it pmwdes d when given farly. Oral abzorption of the new formmilation has also
prompted disenssion. 12 Areponl} of the failure of prophylaxis m 3 bleasl-fed Dbabies (2 of whom had wnidentified cholestatic
tiver disease) who received 2 oral doses of the micellar a5 I led in Switzerland, emphasises the
importance of the third, and possibly, other, follow-up doses. Plasima vitamin K concentrations in breast-fed infants receiving 3
oral doses of this formulation were at least equal to concentrations m those receiving a single intramuscular dose, 14 A study in
Umimu_‘, however, foumd the micellar oral fonmulation to be no mere efficacious tham older vitamin K preparations, 15 ad a
kinetic study found its at 1o be liable i infints with conjugated hyperbilirobinaenda: 16 the authors
sums! that even 3 oral doses may not provide sufficient protection agamst VIKDB i mfars with lstent chelestasis,
Advice issned in 1998 from the UK Department of Health1 7 advocates that all newbomn infants should receive vitamin K
prophylaxis, both oral and intramuosenlar routes should be available, and that parents should be involved in the dedsion on which
rante is used. Tn healthy neonates of 36 weeks' gestation or over. licensed product i ion in the UK ds & dose of
lione as a smgle 1 lar injection soon afier birth, Alternatively, 2 mg may be given orally soon after
barth, fbllcmcd by 2 second dose of 2 ing at 4 to 7 days: a third aral dose of 2 mg should be given to exclusively breast-fed
babies ene month after birth. In pretenn neonates of less than 36 weeks' gestation, an inframusenlar or ntravenons dose of 400
microgramske (maximom T ing) may be given soon after birth. The BNFC states that the intramuscular ronte should be used in
those infaits cm:sndewd to be at pamcular sk for VKDB, and also supgests that infants with cholestaticdisease should be given
either inr Lar or dione as oral akr ion is likely fo be impatred Additionally. subsequent oral
deses are suggested for neonates n.wm an initial itravenons dose. inorder o provide comparable prolonged protection to the
mframmescular route,
Other regi have been i oF are i use . One hospital in the USA has satisfactonily used, for many years,
r single 2-mg dose given via nasogastric tube to neonates after birth, 18 althongh the American Ar:ndcmy of Pedintrics still
advocates use of the intamuscular route. In Demmark. a 2 -ng oml or miramnscular dose at birth followed by a weekly oral
dose of 1 mg dunng the first 3 months of hife has effectively prevented any late VEDB in healthy breast-fed babres. 19 In the
Netherlands a lower dose regimen of 1 mg omlly or mtramuscularly at birth, followed by 25 micrograms daib or 1 mg weekly
by mwonth from 1 week to 3 months of age has been found satisfaciory. 20 However, a retrospective comparison of dose
regimens used in Denmmark and the Netherlands revealed that the lower doses vsed i the Nelberlands did not provide protection
against VDB in breast-fed uifants with nnrecognised cholestasis due to biliary atresia. In France, for formmla-fed neonates at
no risk of haemomhage, 2 mg is given orally at h:rth followed by a <acoud dose between day 2 and 7; infimrs who are breast-fad
are given weekly oral doses of 2 mg hias been on p
1t hias Jomg been known that grving vitamm K to the neonate soom after birth can reduce the incidence of VKDB |
Menadiol sodium plosphate was fonmerly used, but reports in the 19505 of jaundice and kmune:ru» i infants given this vitain
K analogne cawsed concerny, and led to the preferential use of pl fione either o ularly or orally. Givimg
pliytomenadione, lias been standard practice for neonates considered at lugh risk of VKDB, sucheessation of exclusive breast
feeding. For neonates at high risk of haemorrhage. however, The first dose is given intramusculatly, or even by slow infravenons
ijection, according to the ¢linical state of the infant
Altheugh pliytomenadione crosses the placenta slowly and to a limited extent it is nevertheless recommended that pregnant
wnmm receiving drigs that are vitanin K ics} should receive plitomenadione 10 to 20 ma
d:uly from 36 weeks of gestation. This is m addition to thl: rl:q:urmucm that th:ll neonates, who arc at hmli risk of VEDB.
receive mtrammmscnlar phymml:mdwme soon after birth. Matemal p has been 1 d as n means of
mnproving vitamm K status in breastfeed neonates. In @ study. 5 mg dml\ for 12 weeks was effective for this purpose.
PREGNANCY
Animal reproduction studies have not been conducted with Vitamin K1 Injection. It is also not known whether Vitamin K1
Injection can canse fetal harm when administered 1o a pregnant woman or can affect reprodaction capacity. Vitamin K1 Injection
should be given to & pregrant woman ouly if clearly needed.
NURSING MOTHERS
It is not known whether this dmg is excreted in human milk, Becanse many digs are excreted in hmman milk, caution shouid be
exercised when Vitamin K1 Injection 15 administered to 2 nursing woman
INTERACTIONS
Vitamm K decreases the effects of oral anticoagulants, and is used o counteract excessive effects of these drugs. see Dosage and
Adomistration: Vitamin K may reduce the response to resumed therapy with anticoagulants for a week or more
.-\DV'ERS'E EFFECTS:
doses of pi Tuve cansed severs reacty bling | Tamis, Symptoms have
inchuded faclalﬁushms sweating, chest constriction and chest pain, dyspnoea, cym\s]s and carﬁm'ascu]al collapse fatalities
have been reported
Anaphylactic reactions have generally been associated with an overly rapid rate of infision but have also been reported even
when the solution was dilnted and mfised slowly. They are generally thought to be due to polyoxylcastor oil which is present as
a surfactant in some parenteral formolations; reports of such reactions with fonmuintions that do mol contaim polyoxyl castor oil
are rare Pain, swelling, and phlebitis may occur at the injection me uhr.-n phytomenadione is given Lm.alued skm reactions
nu’:ilklmg mtlupll} or na:rum, have been lepur[ed after mir | injection of ph
lubilised with lecithin and a bile ssll shou]d be given with caution to patients vmh severely
nupalled Liver function and to premature neonates weighing less than 2.5 kg. since fhe bile salt may displacebilimbin.
Giving menadione and menadiol sodinm phosphate to neonates. especially prematre infants. or to the mother during late

e

Y has Im:n iated with the AlL refer to entries in Yolume Adevelopment in the infant of haemolvtic
nnacmin. i ia. and k and such use is not recommended. Phytomenadione has a lower risk of
Menadione and liol sodivin hate lave also been reported to canse haemolysis in paticuts with GEPD
deficiency or vitamm E deficiency.
BREAST FEEDING

Vitamin K is variably distributed into breast milk; a stody found phytomenadione concentrations in the first 10 ml of expressed
milk {"fore milk") to be lower than those in the Last 10 mi { "hind milk" ) . These changes may be related fo the lipid
concentration, which is higher in hind milk. Lipid composition also changes over the course of lactation, with pronounced
changes in the first week., and the anthors propesed that a mechamism exists whereby vitamin K concentration in milk 1s higher
m the first few days of bife so as to meet the neonate’s nutritional requirements at a tume when vitamin K status 1s precarions.
The American Arad:my of Pediatricsconsiders that. as o adverse effects have been seen in breast-fed infants whose nlothers

were A1 s nse s i usually ible with breast feeding,
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UK |1r=uae:d pmduct information states that, while there is no known clinmeal syndrome attnibutable 1o

Liypery of ph i adverse effects have been reported after overdose in neonates and infants. These include

Jaundice, hyperbilinnbmaemia, inereases in liver enzyine values, abdominal pain, constipation, soft stools, malaise, agitation,
and skin emuprions, Most adverse events were not considered 1o be serions, and resotved without any treatment.

Storage: -Stove Protected from light at o temperatmre not exceeding 257 C. Do not freeze. Improper Storage may
deteriorate the product

Medicine: - Keep onf of reach of childven.

Presentation:- A 1 ml Ammponle pack n tray along with carton & owler pack wath 10 inmer carton
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For the use only of a Registered Medical Practitioner of a Hospital or a Laboratory

%Phytomenadione Injection IP 10 mg/ml

N
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Composition: gl
Each ml Contams:- = * =
Phytomenadione P 10 mg | ﬂjECt!Oﬂ >
Water for Injection. IP g5

DESCRIPTION:-

Ph)luluamdmm: 15 a vitamun, which is # clear, Pale-yvellow to amber, viscous. odorless or nearly odorless liguid. 1t 1s msoluble
n water, soluble in chloroform and shﬂuly suluble in ethaml Tt las a molecular wesght of 450,70, Phytomenadione is 2-
meﬂu,ii-(%- -11-15 thyl 1 J-naphithoey Irs irical formla s C, H,0. and its stoctoral formula
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Plhytomenadione

Human Requirements
The minimum daily requirements of vitamin K are not clearly defined but an intake of about | micregram'kg daily appears to be
adequate. Vitamin K requirements in nonnal adults can be met from the average diet and from the synthesis of menaquimones
{also known as vitamin K2} by bacterial action in the intestine. Vitamin K cccurs naturally as Phytomenadione {vitamin K},
which ts present in many foods. especially leafy green vegetables such as cabbage and spimach, and is also present i avocada,
meat. cow's milk, egg-volk. and some cereals.
UK and TS recomunendead distary intake. In the UK neither a reference murient intake (RNT) nor an estimated average
requirement has been set for vitamin K although an intake of 1 microgramvkg daily was considered to be both safe and adequate
for adults: a higher intake of 10 mi daily (about 2 mi ' kg daily) was believed to be jusafied m infants becanse
of the absenee of hepatic menaquinones in early mlife and reliance on dietary vitamin K alone. It was stated that all babies
should receive propiylactic vitamin K at birth and for further details conceming neonstal nse. see Vitamm K Deficiency
Bleeding.
In the USA_ adequate mdake levels have been determined to be 120 micrograms daily for adult men and 90 micrograms daily for
adult women.
PHARMACOLOGY
The fat-soluble vitamin K compounds ply dione and fione require the presence of bile for their absorption from the

intestinal tract; the lub] dm\, atives can be absorbed in the absence of bile, Vitanim K accmuulates mamly m te
Trver but is stored in the body only for short periods of time, Vitamin K does not appear to cross the. placenta readily and it
variably distributed into breast milk=, Ph 15 rapidiy bolised to more polar bolites and is excreted in bile
and nrine as gl ide and sulfate comugates. A Absorption of phytomenadione from the colloidal
(micellar) preparation was more regular and uincdw ble after wlar than i dosage i healthy adults; 1
when nsed as an antidote to sutcoagulant, this formubation sheuld be given mtravenously. In necnates, plasma phytomenadions
concentrations were within or above the adult fasting plasma range 24 days afler receiving a single dose of the colloidal
preparation either orally (3 mg) er intramnscolarly { 1.5 mg)

MINISTRATION

DOSAGE AND AD!
Vitarnin K is an essential cofactor in the hepatic synthesis of prothrembin (ﬁctm [{} and ether blood clotting factors (factors VIL
T, and X, and proteins C and 5} and in the function of proteins such as for hore

Vitamin K dcﬁclun} may develop in neonates {see Vitamin K Deficiency Bleeding}, bﬂ! 15 WIRCOITITOnN 0 adulh although it
may pecus in penmrs “I‘!I mlabwm'pncm syndromes, obstructive jaundice or hepatic disease: Deficiency leads to the

ol 1, mowhich the clotting time of the blood 1= prolonged and spontancons bleeding can
occur. ( ‘onmarin sﬂlmnasullnms mterfere with vitamin ¥ metabolisny, and their effects can be antagonised by giving vitamin K.
Vitamin K ¢ ds e used in the ion of haemorthage associated with vitamin K deficiency. The dose
of vitamnin K should be carefully controlled by pmﬁmmlnn-lune estimations.
Phytmlemdwlu A ualu:aily peclring vitamin [(.;ul:suulm It is the only vitamin K compound nsed to reverse

and 1 rrhage cansed by llmapy It is not effective as a heparin antidote. For over-

mhnuegulanm the dose depends on the mtermational normalised ratio (INR) and the degree of hacmonhage. Typical doses of
phiytomenadione are 0.5 to 10 mg by slow intravenons mjection or up to 5 mg orally.
Depending on the solubilising agents used. some formulations. Dfphyvcmmd.wnc are more suitable for intravenous use than

others, and dosage details vary. Phytomenadione has also been used i hyp emia due to certain i
lenadiol sodium phosphate is a wat luble devivative of | a synthetic lipi luble vitamin K anal 1t may be
used for the prevention of vitmmin K deficiency in patiemts with malat s in whem oral ph lione 1may

be mefficiently absorbed. It is given in usim] oml doses equivalent 1o 10 10 40 me of menadiolphosphate daily.

Administration in children.

Vitamin K deficiency can ocenr in children with fat malab icnlarty in thoze with chel is or severe lrver disense.
Neonates are relatively deficient in vitamin K and are at risk of hleeeLLrLg anm supplemented, see Vitamin K Deficiency
Bleeding, Vitamm K 1= also used to reverse over-anticoagulation | in dl[iﬂi!‘.’l!

Phytomenadione is the only vitamin K compound used to reverse hyp I and hage cansed by coumann
i 1 For over- lation in children, specialist advice is recommended; the dose depends on the mtermations]
normalised ratio (INR). the degres of haemorthage, and whether continued antic: oagulation is required. The BNFC suggests the
following phytamenadione doses in Llnldreu agzed ] uml.ih lo 18 Yyears:

* No significant bleeding or if e pired: it imection of 15 to 30 microgramsKe (maxmmam §
g} as A sinele dose, repeated as necessary

» Simificant bleeding or if continued anticoagulation not required: intravenous injection of 250 1o 300 micromams ke
(micimunm 10 mg) as a single dose. UK Licensed product mioomation allows this dose (o be repeated if response 1s inndequate
after 210 6 hours

Inn less severe cases. an oral dose of‘plmomemdmhe 501 10 mg hias been u-aed in c]nldreu

The water-soluble derivative, diol sodivn phesphate, is gmm as P i witamin K malabseoption

Thie BNFC suggests the following oral doses, exy d as il ding to age

o Lo 12 years: 5 to 10 mg daily

* 12 to 18 years: 10 1o 20 g daily

Tn neonates with biliary atvesia and liver disease oral phytomenadionel mg daily may be given,

For discussion of the use of vitamin K m the it of neonatal i ienlar haemonhage,

Vitamin K deficiency bleeding

Vitamin K deficiency bleeding { VKDE: haemorthagic disease of the new-borm; HDN) , of which 3 types have been recogmised,
15 associated with a clotting defect due fo vitmnin K deficiency . 12

* In early VEDB bleeding occurs at the time of delivery or during the first 24 hours of life and is typically seen m mfants whose
mothers have taken drgs that affect vitanin K metabolism such as warfarin, sone antiepileptics,rifampicin. or is oniazid,

» Classic VKD, the most common type, uwsually occurs af 2 to 5 days of age and breast feeding 15 an mmpeortant factor as human
breast milk has a much fower content of vitumin K than either cow’s milk or mfant formulas,

# Late VEDB presents frequently as intracranial hacmerrhagein infants over one month of age. The vitamin-K deficiency m
these cases can be either idiopathic (usuallyin breast-fed infants who did not receive vitamin K at birth) andfor can be a
secondary manifestation of other disorders such as chronic dimrhoea, cystic fibrosis or other malabsorption syndromes. biliary
alresta, or ol -antitrypsin deficiency.

Treatment of VKDB mvolves use of innavenons phytomenadione, nsually Tig mitially with futher doses depending on
response, More nnmediate reatment. in the form of blood transfusion or bleod clotimg factars, may be needed o compensate
for severe blood loss and delayed response to vitamin K. VEDB, particularly the lafe type, carvies a high risk of morbidity or
deatli; therefore, theas those who had a complicated delivery, those bom prematurely, and those whose mothers were receiving
antiepileptic thetapy. Since it is not possible to selectively identify all neonates that are at risk for VKDB, the routine use of
phvtomenadione in all neonates has been adviocated.




