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The first pregnancy as a result of in vitro fertilization (IVF) in humans was reported in 1976
and later in 1978, the first IVF baby was born.! Since then, millions of pregnancies have
occurred worldwide by IVF and other modifications of this technology. All these
procedures are commonly termed assisted reproductive technology or ART. The most
common techniques are; intracytoplasmic sperm injection (ICSl), zygote intra-fallopian
transfer (ZIFT) and gamete intra-fallopian transfer (GIFT). With more and more
experience and advancement in technology, the success rates of ART have increased.
Not only that, the indications for these procedures have also changed. Research in this
field is complicated by the need to distinguish between the effects of ART on outcomes
in offspring versus multiple other confounding or mediating factors. Furthermore, these
outcomes are influenced by technological changes in the performance of ART, as well as
changes in obstetric and neonatal care, over time.

ART related pregnancies very often result in multiple pregnancies, which are more prone
to resultin preterm labour. It was reported that in the United States, multiple pregnancies
mostly occur as a result of infertility treatments.? The preterm birth rate ranges from 5
percent in the parts of Europe to 18 percent in Africa. It was also reported that
approximately 15 million pre-term children are born every year.®* The risk of preterm
delivery is higher for multiple pregnancies compared with singletons and it increases with
each additional infant. In 2013, the incidence of prematurity in the United States was 57,
93, 96, and 100 percent for twins, triplets, quadruplets, and quintuplets, respectively.58
Similarly, the incidence of very low birth weight (VLBW) infants (birth weight <1500 g)
rose as the number of infants increased; 10, 37, 67, and 88 percent for twins, triplets,
quadruplets, and quintuplets and higher order multiples,

If an infant is born before 37 completed weeks (less than 259 days) of gestation, it is
termed as premature birth. Mortality rate of infants born at or before 25 weeks of gestation
is quite high. Even if they manage to survive, there is a huge risk of complications
including retinopathy of prematurity.®

One classification based upon birth weight (BW) includes the following categories:

el ow birth weight (LBW) — BW less than 2500 g
e\ery low birth weight (VLBW) — BW less than 1500 g




eExtremely low birth weight (ELBW) — BW less than 1000 g
Prematurity is also defined by Gestational Age (GA) as follows

el ate preterm infants — GA between 34 weeks and 36 weeks and 6 days
eModerate preterm infants — GA between 32 weeks and 33 weeks and 6 days
eVery preterm (VPT) infants — GA at or below 32 weeks

eExtremely preterm (EPT) infants — GA at or below 28 weeks

Preterm infants are at risk for developing short and long-term complications that result
from anatomic or functional immaturity during the neonatal period. With decreasing
gestational age (GA) and birth weight (BW), chances of complications of prematurity
increase which definitely includes Retinopathy of prematurity (ROP).

ROP is a retinal pathology, which occurs as a result of premature retina, post-natal
hyperoxia and later retinal ischemia. The lesser the gestational age, greater is the
incidence and severity of ROP. Although the disease may be experienced as early as 30
to 32 weeks, it typically begins at 34 weeks Postmenstrual age (PMA). ROP progresses
until 40 to 45 weeks PMA and may subsequently resolves in majority of the infants.” It is
less commonly seen in infants with birthweight more than 1500 g and/or gestational age
greater than 32 weeks. However, different geographical areas have varying data
regarding its prevalence. The severity of ROP leading to blindness is more in infants of
birthweight less than 1000 g.

The environment is relatively hyperoxic to the premature infant after birth, even if there is
no supplemental oxygen. The choroidal circulation is not auto-regulated in response to
changes, which occur in oxygen saturation after birth. As hyperoxia occurs, more oxygen
is diffused from choroid to the retina. Retinal vessels constrict in response to high oxygen.
When the eyeball size increases, there is increased demand of oxygen leading to hypoxia
and formation of vascular endothelial growth factors. Free radicals, which are formed from
oxygen, also play some role in pathogenesis of ROP.

ROP may regress even without treatment. This may occur at any stage of the disease.
There can be resultant impairment of vision after regression. If the disease progresses,
there are many treatment options which depend upon the stage of the disease at which
the diagnosis is made. Earlier the treatment, better are the results. The main idea behind
early treatment is to destroy the ischemic retina. At later and advanced stages, retinal
surgery may be the answer.® Regressed ROP may present with strabismus, amblyopia,
myopia and retarded ocular growth.

In different types of ART, a strong relationship of ROP was seen with IVF. In a meta-
analysis, it was found that ART was more commonly associated with stage 3 ROP.?
Another report showed that ROP in cases of ART infants was seen even in the heavier
newborns. These studies indicated that there may be a need for re-evaluation of the
screening protocols.°




Although ART has changed the lives of many people, it has increased the burden on
neonatologist and ophthalmologists with all types of complications related to prematurity
in multiple births. In the last 20 to 25 years, there has been vast improvements in ART
and neonatal intensive care, which has resulted in increased survival of most of the
immature infants. There are specialized centers, which provide high-risk obstetric care,
intensive neonatal care, use of steroids in the prenatal care, improved postnatal treatment
with surfactant and nitric oxide and better respirators and advanced equipment for the
care of extremely immature infants. All these have contributed to improved survival.
Therefore, current changes in neonatal care warrant careful ongoing evaluation during
the coming years regarding ROP.
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