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Introduction
Germinal matrix‑intraventricular hemorrhage 
(IVH) is the most common brain hemorrhage 
in neonates, especially in preterm ones.[1] This 
hemorrhage can be associated with severe 
complications.[2] The incidence of IVH 
accounts for about 15%–25% of preterm 
neonates with birth weight of <1500 g.[3]

IVH in neonates can lead to 
posthemorrhagic ventricular dilation or 
periventricular hemorrhagic infarctions.[4]

The gold standard method for IVH 
diagnosis in neonates is sonography which 
is safe and accessible.[3]

There is no definitive treatment for IVH in 
neonates; therefore, this disease should be 
prevented as much as possible.[5] Methods 
of preventing IVH in neonates include 
prevention of preterm labor (PTL), 
natural birth delivery, administration of 
steroids before delivery, prevention of 
asphyxia, avoidance of rapid intravenous 
therapy, especially hypertonic fluids therapy 
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Abstract
Background: Germinal matrix‑intraventricular hemorrhage  (IVH) is the most common brain 
hemorrhage in preterm neonates. The importance of this hemorrhage lies in its severe complications. 
There is no definite treatment for IVH in neonates; therefore, the prevention of IVH should be 
considered. Some studies have shown that Vitamin E can probably decrease the risk of IVH and the 
other study has not shown its efficacy. The aim of this study is to evaluate the effects of Vitamin 
E on incidence and severity of IVH in preterm neonates. Methods: This study is a randomized 
clinical trial conducted on 76 neonates with gestational age of ≤30 weeks in the Isfahan University 
of Medical Science. The neonates were divided into two groups. The group one was administered 
with 10 units of Vitamin E for 3  days and the second group with placebo. In the 4th  and 7th  days 
after birth, brain sonography was conducted to evaluate IVH. The presence of sepsis, incidence of 
necrotizing enterocolitis, and hypotension were examined. Results: In this study, 76 neonates with 
the mean age of 28.49 ± 1.46 weeks participated. The incidence of hemorrhage in the 4th day was 
26.3% in cases and 42.1% in controls with no significant difference  (P  =  0.3). The findings of the 
second sonography reported the incidence of IVH in 17.1% of cases and 36.8% of control group. 
Conclusions: Based on findings of the current study, Vitamin E use did not significantly decrease 
IVH in neonates. Further studies with larger sample size are needed.
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and correction of acid‑base state and 
coagulation.[1]

Vitamin E was evaluated in several studies as 
a mean to prevent IVH. The mechanism of 
any beneficial effect of Vitamin E may likely 
be related to the potent antioxidant properties 
of this vitamin. Presumably, Vitamin E 
operates as a free radical scavenger to 
protect matrix capillary endothelial cells 
from injury. Some studies have shown that 
Vitamin E can probably decrease IVH in 
neonates,[6] whereas other studies have 
given no significant role to Vitamin E.[7] In 
general, approach to Vitamin E use for IVH 
prevention is controversial.

A potential role for Vitamin E in neonates 
and lack of sufficient data on its benefit 
deserves this study to evaluate the effects 
of Vitamin E on incidence and severity of 
IVH in preterm neonates.

Methods
This study is a blinded randomized 
clinical‑trial conducted on 76 neonates 
hospitalized in Al‑Zahra Hospital 
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(affiliated to Isfahan University of Medical Sciences) since 
June 2015.

This study was approved based on IRCT2015042521910N2 
code from Iranian Registry of Clinical Trials.

An informed consent was obtained from patients parents.

Seventy‑six neonates with 30‑week gestational age or less 
were enrolled in this study. The inclusion criteria were 
prematurity with gestational age equal or  <30  weeks, 
lack of any malformations and central nervous system 
disorder, one course of corticosteroids prescription for 
mother, no presence of chorioamnionitis, no need for 
mechanical ventilation, arterial oxygen saturation ≥90%, 
normal blood pressure, 5‑min Apgar scores of  ≥7, no 
presence of sepsis, abdominal distension, bile secretion, 
and IVH.

The neonates who needed sodium bicarbonate or 
resuscitation or mechanical ventilation in the first 3  days 
after birth were excluded from the study. Besides that, 
abdominal distension and bile secretion during the study 
were considered other exclusion criteria. The consort 
diagram of studied population is shown in Figure 1.

The neonates were randomly divided into two groups 
matched for age and gender. Immediately after birth, all 
neonates underwent brain sonography to determine if they 
had IVH. For the cases group  (consist of 38 newborns), 
10 units of Vitamin E (1 cc of Vitamin E per a drop) were 
administered orally through orogastric tube for 3  days. In 
the control group,  (consist of 38 newborns) 1cc distilled 
water was administered through the orogastric tube as 
placebo. In the 4th and 7th day after birth, brain sonography 
was conducted again to evaluate IVH in neonates. If 
hemorrhage was detected in sonographic findings, the 
severity of hemorrhage was evaluated. Hemorrhage Grades 
I and II were determined as mild hemorrhage and Grades 
III and IV as severe.

In this study, the presence of sepsis was evaluated during 
the study and defined in three groups including no sepsis, 
clinical sepsis, and positive blood culture. The incidence of 
necrotizing enterocolitis  (NEC) was evaluated by clinical 
sign and abdominal X‑ray and defined in three groups 
including no NEC, suspected NEC, and proven NEC. The 
blood pressure of neonates measured each 6  h in neonatal 
intensive care unit and in case of hypotension presence, it 
was reported. The cause of prematurity in neonates was 
evaluated by searching in patient medical records.

Data collection and analysis

All data on the neonates including gestational age, gender, 
weight, having hemorrhage or not, hemorrhage severity, 
blood pressure, and other complications were recorded 
in checklists. The descriptive data were reported by 
mean  ±  standard deviation. Comparison of the data was 
made by independent t‑test and paired t‑test. The Research 

Council and Ethics Committee of the School of Medicine 
approved the study protocol.

Results
In this clinical trial, 76 neonates were participated 
(38 neonates in each group). Thirty‑seven (48.7%) neonates 
were male and the rest (51.3%) were female. The mean age 
of neonates was 28.49  ±  1.46  weeks ranged from 24.3 to 
30  weeks. The birth weight of neonates ranged 660–1400 
g with mean weight 1183.02 ± 167.97 g. The demographic 
characteristics of the neonates in the two groups are shown 
in Table 1.

Brain sonography in 4th  day after birth showed that 
in 50  (65.8%) neonates, there was no hemorrhage, 
13  (17.1%) had Grade  I hemorrhage, 11  (14.5%) 
Grade  II hemorrhage, and only 2  (2.6%) Grade  III 
hemorrhage. The incidence of hemorrhage was lower in 
the case group than in the controls  (26.3% vs. 42.1%) 
with no significant difference. Brain sonography was 
repeated in the 7th  day after birth to detect IVH in the 
neonates. There was no IVH in 53  (69.7%) neonates, 
8 (10.5%) had hemorrhage Grade I, 10 (13.2%) Grade II, 
1  (1.3%) Grade  III, and only one  (1.3%) Grade  IV. 
The incidence of IVH was lower in the case group yet 
insignificantly  (17.1% vs. 36.8%). All data about the 

Figure 1: Consort diagram of studied population
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incidence of IVH in 4th and 7th  days of birth in the two 
groups are shown in Table 2.

Clinical sepsis was seen in 30  (39.5%) neonates, 7  (9.2%) 
neonates had positive blood cultures that were indicative 
of sepsis, and 39 (51.3%) neonates had no signs/symptoms 
of sepsis. NEC was detected in 13 neonates  (17.1%), 
9 (11.8%), of whom were suspected for NEC, and 4 (5.3%) 
had definitely diagnosed NEC. Blood pressure measurement 
showed that 75  (98.7%) of neonates had normal blood 
pressure and hypotension was reported only in one  (1.3%) 
neonate in the control group and all patients in the case 
group had normal blood pressure.

In this study, eight premature neonates died during the 
study. Mortality was insignificantly higher in the control 
group.

The causes of preterm labor were as following: premature 
rupture of membrane  (21.1%), pregnancy‑induced 
hypertension  (36.8%), vaginal bleeding  (7.9%), decreased 
fetal heart rate (11.8%), and PTL (17.1%).

The abovementioned characteristics are shown in Table 3.

Discussion
Controversial opinions about Vitamin E administration for 
IVH prevention in premature neonates was the question 
that made us conduct the current study.

The mean gestational age in the two groups was 
approximately equal with no significant difference, 
suggesting that the case and control groups were 

matched for age. The difference in birth weight between 
the two groups was not statistically significant, showing 
that the two groups were matched for birth weight. 
In general, age and weight as possible confounding 
variables, were not significantly different between cases 
and controls.

Brain sonography was done in the 4th day after birth to detect 
IVH. The incidence of IVH was higher in the control group 
administered with placebo, suggesting that Vitamin E had 
protective effects on IVH in newborns, but the decrease was 
not statistically significant. Sonography was repeated on the 
7th  day after birth. The findings were similar to those of the 
first sonography and the incidence of IVH was insignificantly 
higher in control group. In case group, no newborn had 
Grade III IVH in first sonography whereas 2 newborns in 
control group experienced Grade III IVH although there was 
no significant difference between groups. One newborn of 
control group experienced Grade IV of IVH in the second 
sonography. Our study was not accompanied with significant 
decrease in incidence of IVH between two groups, but it was 
shown that IVH severity decreased in case group though it 
was not statistically significant.

These findings are consistent with other findings reported by 
other studies. The study of Chiswick et al. on 44 very low 
birthweight (≤1500 g) newborns showed that intramuscular 
injection of 20 mg/kg Vitamin E in the first 12 h after birth 
did not significantly decrease the incidence of IVH but 
decreased incidence of severe IVH significantly.[7]

Another case–control study on 134 newborns with <1500 g 
birth weight showed that intramuscular injection of Vitamin 
E in first, second, 4th  and 6th  days after birth decreased the 
incidence of IVH significantly.[6]

A review article about the effect of Vitamin E on IVH 
reported that using Vitamin E in the 1st  day after birth 
could prevent incidence of IVH but it had no remarkable 
effect on IVH severity.[8]

A meta‑analysis presented that Vitamin E administration 
was associated with less incidence of IVH but as use 
of doses  >3.5  mg/dl was accompanied with higher 

Table 1: Demographic characteristics of two groups
Variable Cases group Control group Total P
Gestational 
age

28.39±1.50 28.59±1.43 28.49±1.46 0.55

Birth 
weight

1173.94±161.72 1192.10±175.7 1183.02±167.97 0.64

Sample 
size (%)

Boys 20 (52.6) 17 (44.7) 37 (48.7) 0.49
Girls 18 (47.4) 21 (55.3) 39 (51.3)

Table 2: Incidence and severity of intraventricular hemorrhage in two groups of neonates
Sonography Type of hemorrhage Sample size in case group 

(percentage out of all)
Sample size in control group 

(percentage out of all)
Total P

In the 4th day after birth No hemorrhage 28 (73.7) 22 (57.9) 50 (65.8) 0.3
Grade I 5 (15.8) 7 (18.4) 13 (17.1)
Grade II 4 (10.5) 7 (18.4) 11 (14.5)
Grade III 0 2 (5.3) 2 (2.6)
Grade IV 0 0 0

In the 7th day after birth No hemorrhage 29 (82.9) 24 (63.2) 53 (69.7) 0.2
Grade I 4 (11.4) 4 (10.5) 8 (10.5)
Grade II 2 (5.7) 8 (21.1) 10 (13.2)
Grade III 0 1 (2.6) 1 (1.3)
Grade IV 0 1 (2.6) 1 (1.3)
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rate of sepsis, it is not recommended to use Vitamin E 
routinely.[9]

McCrea and Ment have reported that Vitamin E 
consumption in premature neonates as an antioxidant 
has decreased rate of IVH but have not affected rate of 
mortality and outcomes.[3]

IVH occurs due to hypoxic‑ischemic reperfusion injury 
of the germinal matrix, and Vitamin E is an antioxidant 
which protects endothelial cell membrane against oxidative 
injuries and decreases hemorrhage.[7] Vitamin E has been 
demonstrated to be a free rapid scavenger which can 
decrease the incidence of IVH in neonates.[10]

Sepsis was evaluated in neonates by clinical assessment 
and blood culture. Positive blood culture and clinical sepsis 
were more prevalent in the control group, yet the difference 
was not considerable. It suggests that Vitamin E can 
decrease risk of sepsis in newborns.

A systematic review reported that using Vitamin E in 
neonates could increase risk of sepsis, especially in neonates 
with very low birth weight and if over  30  IU/kg/day of 
Vitamin E has been used.[11] Another study on 50 neonates 
who received intramuscular Vitamin E showed that Vitamin 
E has no effect on sepsis.[12]

In this study, NEC was less prevalent in cases suggesting 
that Vitamin E might help decrease the risk for NEC 
yet this decrease in risk was not statistically significant. 
A  systematic review on the effects of Vitamin E showed 
that this antioxidant had no effects on NEC.[7] A study 
on 914 premature neonates showed that using Vitamin 
E could increase the risk for both sepsis and NEC. 
It has been reported that pharmacological level of 
Vitamin E in serum is accompanied with less ability 

of oxygen‑dependent intracellular killing which can 
lead to decreased resistance to infection in preterm 
newborns. Intravenous administration of Vitamin E 
can increase serum level of Vitamin E more than 
oral use, thus monitoring of serum Vitamin E during 
supplemental Vitamin E administration for preterm 
infants is recommended.[13] Mortality in our study was 
higher in the control group yet insignificantly. In a study 
on 149 newborns with lower than 1000  g birth weight 
showed that using intramuscular Vitamin E can decrease 
mortality rate.[12] However, a study reported that Vitamin 
E had no effect on mortality rate in infants.[11] The cause 
of death due to Vitamin E administration may be due to 
complications such as sepsis, NEC, and IVH which can 
lead to increased mortality of neonates.

Limitations

One of the limitations of this study was related to the 
sample size which was too small to be generalizable to 
whole community. Another limitation was lack of measuring 
Vitamin E level before starting the program, because some 
neonates might have appropriate levels of Vitamin E and 
it was more advisable to prescribe Vitamin E in neonates 
with lower levels of Vitamin E. To evaluate the effects of 
Vitamin E on incidence of IVH, mortality and morbidity 
in neonates, further studies are needed to investigate the 
factors that potentially affect the results.

Conclusions
It should be mentioned that Vitamin E administration 
in preterm neonates was not significantly accompanied 
with IVH reduction but rate of IVH occurrence was less 
in neonates underwent Vitamin E therapy. In addition, 
although findings of the current study were not significant 

Table 3: Other clinical characteristics of the two groups of neonates
Variable Subgroup Sample size in case group 

(percentage out of all)
Sample size in control group 

(percentage out of all)
Total P

Sepsis No sepsis 21 (55.3) 18 (47.4) 39 (51.3) 0.77
Clinical sepsis 14 (36.8) 16 (42.1) 30 (39.5)
Positive blood culture 3 (7.9) 4 (10.5) 7 (9.2)

NEC No NEC 33 (86.8) 30 (78.9) 63 (82.9) 0.53
Suspected NEC 4 (10.5) 5 (13.2) 9 (11.8)
Proven NEC 1 (2.6) 3 (7.9) 4 (5.3)

Blood pressure Normal 38 (100) 37 (97.4) 75 (98.7) 0.31
Hypotension 0 1 (2.6) 1 (1.3)

Death Yes 3 (7.9) 5 (13.2) 8 (10.5) 0.45
No 35 (92.1) 33 (86.8) 68 (89.5)

Cause of prematurity PROM 6 (17.1) 10 (27) 16 (21.1) 0.7
PIH 13 (37.1) 15 (40.5) 28 (36.8)
VB 3 (8.6) 3 (8.1) 6 (7.9)
Decreased FHR 6 (17.1) 3 (8.1) 9 (11.8)
PTL 7 (20) 6 (16.2) 13 (17.1)

NEC=Necrotizing enterocolitis, PROM=Premature rupture of membrane, PIH=Pregnancy-induced hypertension, VB=Vaginal bleeding, 
FHR=Fetal heart rate, PTL=Preterm labor
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mortality, sepsis rate and NEC incidence were less in cases 
in comparison to controls.
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