
INTRAVENOUS VITAMIN K IS ASSOCIATED WITH 
INCREASED RISK OF SEVERE INTRAVENTRICULAR 
HAEMORRHAGE IN PRETERM INFANTS

Aims
This work investigates the relationship between the timing and 
the route of administration of vitamin K (IM/IV) on the incidence 
of severe intraventricular haemorrhage (IVH) in preterm infants 
22-28 weeks gestation. 

Background
Preterm infants are vulnerable to intraventricular haemorrhage after birth yet there is no consensus on the recommended dose and route of 
vitamin K administration in this population.  The Cochrane review in 2018 concluded that preterm infants may be receiving supraphysiological 
doses of vitamin K, but in the absence of evidence suggesting that vitamin K is harmful, it is prudent to continue to give vitamin K to preterm 
infants.  The need for research in infants <30 weeks, where complications from interventricular haemorrhage (IVH) are greater was noted.  

Methods
The dataset was based on infants with a gestational age between 22-28 weeks gestation born in North Bristol NHS Trust between October 
2012-2019.  Two exposures were assessed, the age of the infant in hours when vitamin K was administered and the route by which it was 
given, either intramuscularly or intravenously.  Details of the exposures were derived from the electronic record system and BadgerNet.  IVH 
measures were derived from cranial ultrasound scans performed on the neonatal unit by trained medical staff.  

Results 

Recommendations
Clinicians should consider the intramuscular route the most appropriate in preterm infants until safety evidence of IV administration is available.

Time of administration Route – IM / IV

Covariates were a-priori selected as presumed confounders if they were felt to affect the clinicians decision as to the age at which or the mode 
by which vitamin K was administered.  They were categorised into 3 groups, infant characteristics, antenatal factors, condition at birth.
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296 
infants 

identified

279 
infants 

enrolled 5.7% had neither the 
route of time recorded

The primary cohort described included 296 infants in whom 17 (5.7%) had neither the time or route of vitamin K identifiable. 
The characteristics of the population were derived, male 49.8%, mean birthweight 796g, LSCS 64.5%, antenatal steroids 86.7%, delivery room 
intubation 88.9%.  
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In the unadjusted regression analysis for route of administration, 
infants who received IV vitamin K were more likely to have an 
IVH, OR 2.49 (1.42-4.38) p=0.002 and sIVH OR 3.67 (1.62-8.30) 
p=0002.  These results persisted in the adjusted analysis.

Primary
Outcomes

Grade of IVH at 72 hours

Secondary
Outcomes

Grade of IVH at 7 days

Presence of severe IVH 
(sIVH) Papil 3/4

Presence of sIVH by 
day 7 of life

Presence of further 
bleeding after 7 days of life

Death prior to discharge 
from the neonatal unit

Adjusted for 
infant characteristics

Adjusted also for 
antenatal factors

Adjusted also for 
birth condition

Route

The secondary outcome of IVH at day 7 IVH remained significant when 
fully adjusted OR 2.43 (1.24-4.75) p=0.09 whilst the association with 
death prior to discharge weakened.

A change in practice over the time period meant that the use of intravenous vitamin K became more common 19.1% vs 62.5% in 2014-19. 

In the univariable analysis there was little evidence that time of 
administration was associated with either grade, severity of IVH or 
death.  These results were compatible with the unadjusted and 
adjusted models in the regression analysis.

All infants received a dose of 0.4mg/kg Konakion MM, IM or IV.

Conclusions
Infants who received vitamin K via the intravenous route showed a higher incidence of IVH as well as a greater severity of bleeding than those 
who received it intramuscularly.  This association remained persistent after adjustment for possible confounders. 

The univariable analysis demonstrated that infants given IV vitamin K 
(single or multiple doses) rather than a single IM dose were more 
likely to develop IVH of any grade as well as a higher incidence of 
severe IVH (sIVH), at 72 hours.

IVH at 72 hours 
IM 18.6% vs IV 34.2% 

p=0.0013

Time of 
administration

p=0.808

sIVH at 72 hours
IM 5.7% vs IV 18.3% 

p=0.001

Time of 
administration

p=0.3242

OR 1.92 (1.01-3.63)
p=0.046

OR 2.04 (1.05-3.97) 
p=0.036

IVH at 
72 hours

sIVH at 
72 hours

OR 2.99 (1.16-7.72)
p=0.023

OR=2.3(1.11-4.75) 
p=0.025

OR 3.07 (1.15-8.18)
p=0.025

OR 4.11 (1.29-13.1)
p=0.017


