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INTRODUCTION 

Thirteen million preterm babies are 
born in the world each year, many 
of whom are born with numerous 
life-threatening complications.1 Of 
preterm infants, 70 percent are born 
at low birth weight (LBW).2 LBW is a 
risk factor in 70 percent of perinatal 
deaths, 90 percent of neonatal deaths, 
and 50 percent of infant deaths.3 
Nutrient deficiencies are common 
in preterm infants.  Specifically, 60 
percent of zinc is deposited in the fetus 
in the third trimester, which leads to 
preterm infants being born with low 
zinc stores due to short gestational 
development.4-6 Zinc is an important 
trace mineral responsible for over 300 
biochemical processes and, thus, plays 
a vital role in the growth of preterm 
babies born with low birthweight 
(LBW) < 2500 grams and very low birth 
weight (VLBW) <1500 grams.1 Zinc is 
a crucial component of hormones and 
proteins necessary for  optimal growth, 
cell differentiation, metabolism, and 
function.4,5 In addition, insulin-like 
growth factor 1 (IGF-1) and growth 
hormone receptor gene expression 
are impacted by zinc levels and 
subsequently are necessary  for normal 
growth in early life.5  However, preterm 
infants have a limited capacity to 
absorb and retain zinc due to feeding 
intolerances, immature digestive 
processes, and excessive endogenous 
losses.5 Zinc supplementation higher 
than the recommended dietary 
allowance (RDA) has benefits for 
optimal catch-up growth in preterm 
infants.1,3,5  This paper aims to examine 
the benefits of zinc supplementation 

on catch-up growth in preterm infants 
with LBW and VLBW.

LITERATURE REvIEW

Researchers have studied the human 
placenta to examine levels of important 
trace minerals and enzyme activity 
necessary for optimal growth in the 
human fetus.1 Studies focus on zinc 
because of its profound role in cellular 
growth and proliferation.1  Zadrozna 
et al reported weights of LBW infants 
were positively correlated to low zinc 
levels in the placenta.7 Additionally, a 
positive correlation between LBW and 
low copper-zinc superoxide dismutase 
(Cu-Zn SOD) activity in the placenta was 
reported.7  Cu-Zn SOD is a key enzyme 
in metabolic function and antioxidant 
activity.8  This study examined placentas 
of full-term infants born at 37 weeks or 
later and preterm infants born between 
34 and 37 weeks.7  When Cu-Zn SOD 
activity was compromised, antioxidant 
functions were greatly reduced, leaving 
the preterm infants at high risk of 
infection and disease which inhibited 
optimal growth.  The oxidative stress 
caused by decreased Cu-Zn SOD 
activity and low zinc in the placenta 
also contributed to the incidence of 
preterm birth.7  With 60 percent of 
fetal zinc being acquired during the 
third trimester, the likelihood of zinc 
deficiency suggests further research 
into zinc supplementation in preterm 
infants to improve the rate of catch-
up growth.1  Islam et al performed a 
six-week randomized controlled trial 
to measure outcomes of growth via 
weight gain and height measurements 
in preterm infants less than 37 weeks 

receiving zinc supplementation.1  Each 
subject weighing between 1000 g and 
2500 g received 2 mg/kg/day of zinc 
orally in addition to a multivitamin.  
The study contained a control group 
which received only a multivitamin.  
Serum zinc levels were measured 
prior to supplementation and at the 
end of the trial.  Results showed that 
infants receiving zinc supplementation 
experienced reduced incidence of 
diarrhea.1 Because preterm infants 
are less efficient at zinc absorption 
and retention, reducing diarrhea can 
improve absorption of important 
nutrients needed to meet increased 
nutrient demands of preterm infants.3 
After six weeks of supplementation, 
serum zinc levels increased, instances 
of diarrhea decreased, and weight gain 
and height were higher in the zinc 
supplementation group.1  Given the 
results of these studies, researchers 
hypothesize that zinc plays a role in 
increasing protein metabolism and 
optimizing antioxidant activity to aid 
in catch-up growth and survival of 
preterm infants.

To further address this hypothesis, 
researchers have conducted studies 
focusing on the impact of feeding 
and growth failure in preterm infants.  
Growth failure in preterm infants is 
a universal issue that has not been 
preventable.9 In the first few weeks 
of post-natal life, a preterm baby may 
lose 8-15 percent of birth weight, 
while healthy weight, full term infants 
lose up to seven percent of their 
birth weight. 9 This pattern of growth 
failure is rarely reversed before the 
infant is sent home: between 1997-
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2000, 124 Neonatal Intensive Care 
Units (NICU) reported 28 percent of 
preterm infants were discharged with 
a weight below the 10th percentile.9  
Inadequate zinc intakes have been 
linked to exclusive breastfeeding 
in preterm infants most likely 
because serum zinc levels decline in 
exclusively breast fed preterm infants.6  
The study of zinc concentrations 
in human milk is necessary to 
determine post-natal intakes and 
growth outcomes.1  Research has 
evaluated the concentrations of zinc 
in breast  milk fed to  preterm infants 
and determined human milk with 
fortifiers is required to meet nutritional 
requirements in preterm infants.9  A 
recent study examined the effects 
of zinc supplementation in mothers 
of preterm infants to determine if 
maternal zinc supplementation affects 
zinc concentration in preterm milk.4  
After administering 50 mg zinc chelate 
to nursing mothers of preterm infants, 
no significant difference was found 
in maternal milk zinc levels in the 
supplemented group or the placebo 
group.4  Therefore, to date, no clinical 
evidence supports recommending zinc 
supplementation to mothers of preterm 
infants.  

More recent research has examined 
how an oral supplement of zinc plays 
a role in catch-up growth in preterm 
LBW and VLBW infants.   It has been 
observed that preterm infants born 
before their zinc stores are optimal are 
at increased risk for health problems 
related to zinc deficiency such as 
growth retardation, diarrhea, and 
immune system defects.4   Studies that 
measured the rate of catch-up growth 

in preterm LBW infants supplemented 
with zinc have demonstrated positive 
outcomes. A zinc supplementation 
study aimed at reducing morbidity in 
VLBW preterm infants also resulted in a 
secondary outcome of positive growth 
in the zinc supplemented group.5   The 
subjects received  9.7-10.7 mg/zinc/
day via enteral or parental feedings 
regardless of the infant’s weight.5  
The zinc supplemented group had 
higher body weights at discharge 
than the placebo group.5    Zinc also 
has a direct effect on IGF-1 and cell 
proliferation.5,8,10  Given that IGF-1 plays 
an important role in early growth as 
the main growth hormone mediator, 
researchers attributed the increase 
in body weights of the VLBW infants 
receiving zinc supplementation to an 
increase in IGF-1.5,8 A double-blind, 
placebo controlled study examining 
catch-up growth as a primary outcome 
in preterm LBW infants supplemented 
orally with 10 mg/zinc/day for 12 
months exhibited increased growth 
rates and an increase in serum IGF-1 at 
six months.10  A similar study examined 
the growth in LBW infants that were 
born at full term.  At full term, these 
infants did not benefit substantially 
from oral zinc supplements.3 In this 
study, zinc supplementation was 
administered at 5 mg/kg/day, lower 
than other studies administering higher 
amounts of zinc to preterm infants.3 
These findings indicate a positive 
relationship between low zinc stores 
in preterm infants and positive growth 
effects exhibited by a high dose zinc 
supplementation. Because full term 
LBW infants with higher post-natal zinc 
stores did not experience increased 
growth with supplementation in this 

trial, these findings may also suggest 
a positive correlation in the amount 
of zinc used for supplementation 
and growth outcomes. In general, 
these preliminary trials support 
the use of oral supplementation 
of zinc in preterm infants to aid in 
growth and demonstrate the need 
for recommended supplementation 
amounts to be further researched.

LIMITATIONS

Research on effective supplementation 
levels and the mechanism affecting 
growth outcomes in preterm infants 
is limited by differences in levels 
of supplementation, method of 
administering supplementation, 
studies of short duration, small 
sample size, and limited population 
demographics.1-7,10  Regardless of the 
fact that zinc supplementation has 
shown a positive impact in growth 
and weight in preterm infants, studies 
have been unable to attribute this 
outcome to a specific mechanism. 
The positive outcomes could be 
explained by an observed increase 
in IGF-1, a decrease in diarrhea, and 
an increase in cell proliferation and 
protein metabolism.1,5,7,10  In many of 
the studies, measurements of serum 
levels prior to supplementation 
were not performed, leaving the 
presence of an actual zinc deficiency 
unestablished.3,4,5,10  Furthermore, 
studies were conducted in developing 
countries limiting the generalization 
of findings. None of the studies took 
into account maternal prenatal care 
or diet, which could vary based on the 
populations’ demographic, geographic, 
and socioeconomic status. Specific 



SUMMER 15 The Digest | 13

populations of LBW and VLBW preterm 
infants may not be generalized to other 
infants with different gestational ages 
or body weights. Many were small 
observational or supplementation 
studies that were limited when zinc was 
administered independently without 
surveillance and long-term follow-up.  
Thus, larger, prospective and randomized 
controlled trials are warranted. 

FUTURE DIRECTIONS

With strong evidence supporting 
zinc supplementation and its positive 
outcomes on preterm infant growth, 
the scientific community should 
continue to focus on research 
investigating the responsible 
mechanism(s) and determine proper 
supplementation methods and 
amounts.  Researchers theorize that 
zinc affects growth hormones and 
protein metabolism, aiding in catch-up 
growth in preterm infants.  However, 
this outcome has not been observed 
in infants that are born full term with 
LBW leaving an area of research open 
to explore the potential mechanism(s) 
responsible.3 In order for this theory 
to be confirmed, researchers must 
conduct larger studies that measure all 
macronutrient levels, growth hormone 
levels, and rate of protein metabolism 
in both preterm LBW and full term LBW 
infants. In addition, studies should 
be performed to determine proper 
supplementation levels, as we have 
observed the current RDA is not as 
beneficial as higher doses of zinc in this 
population. Zinc supplementation is 
beneficial for positive growth in LBW 
and VLBW preterm infants, with no side 
effects observed to date.1,3,4,6-8,10  

CONCLUSION 

The high prevalence of preterm infant 
births at LBW and VLBW merits the 
need for investigating the role zinc 
plays in positive outcomes for growth.  
Observations have associated increased 
IGF-1 levels along with other growth 
hormones, antioxidant activity, and 
increased protein metabolism during zinc 
supplementation with positive growth 
outcomes in preterm infants. Further 
studies determining recommended daily 
intakes of zinc supplementation and the 
specific populations that would benefit 
from them should be conducted to aid 
pediatricians in their treatment regimen 
of preterm infants of LBW and VLBW 
status.
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