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NEED AND FEASIBILITY OF PROVIDING ASSISTED TECHNOLOGIES FOR
INFERTILITY MANAGEMENT IN RESOURCE-POOR SETTINGS

Reproductive health is a state of complete physical,
mental and social well-being in all aspects relating to the
reproductive system and to itsfunctionsand processes. This
implies that individuals are able to have a satisfying and
safe sex life, and the capacity to reproduce and the freedom
to decide if, when and how often to do so. Implicit in this
last condition istheright of couplesto have babies of their
own and theright to access appropriate health-care services
that will enablethem to reproduce. Infertility, therefore, is
abasic component of reproductive health and itsprevention
and appropriate treatment, where feasible, are essential.

Infertility isaworld-wide problem affecting people of
al communities, though the cause and magnitude may vary
with geographical location and socio-economic status.
Approximately 8-10% of couples within the reproductive
age group present for medical assessment, generally
following two years of faled efforts to reproduce'?. It is
estimated that globally between 60-80 million couples suffer
frominfertility every year3, of which probably between 15-
20 million areinIndiaaone. The magnitude of the problem
callsfor urgent action, particularly when in the majority of
casestheinfertility isavoidable.

Inthepast, medical treatment for infertility, particularly
in cases of azoospermia, tubal blockage and other cases
where the causes could not be defined, had not been very
successful. Therewaslittlethat achildless couple could do
to seek effective help. Over the yearswith the advancement

in knowledge of reproductive physiology and availability
of sensitive and specific diagnostic methods, infertility
management hasimproved considerably. A number of clinics
specializingininfertility management have come up which
offer awider range of treatment options. The birth of the
world's first test tube baby Louise Brown in 1978, where
the oocyte wasfertilized outside the body and then grown
inthewomb of the mother, gave new hopeto alarge number
of infertile couples. Since then the assisted reproductive
technologies (ARTSs) have advanced much farther allowing
parenthood to azoospermic men, women with complete tubal
blockage or with endometriosis and many others who had
at onetimelost hope of having ababy of their own. Inthe
United Kingdom aone, thereare 76 centres performing more
than 30,000 invitrofertilization (IVF) cyclesayear®. India,
inspiteof financial constraints, hasnot remained impervious
to the new medical advances in ARTs". India’s first
scientifically documented test tube baby (Harsha) wasborn
in 1986.

Establishing facilities for assisted technologies for
infertility treatment is expensive. Most of the services at
present are being provided by the private sector and the
benefits of these scientific advances are limited to the
wealthier sections of the population. The question that arises
is whether in a country of one billion people, of which a
third live on or below the United Nations poverty line®,
should State-sponsored infertility management services



through the use of ARTS, be established? Or isit that until
the technologies become affordable only the rich should
benefit from the scientific advances? In Indiawherealarge
number of infantsand children die each year primarily due
to the nonavailability of safe drinking water, sanitary
facilitiesand immunization against i nfectious diseases how
far is it ethical and practical to invest in expensive
technol ogiesto treat acondition whichisnot lifethreatening
and would be required for alimited number of people? To
diagnose and manage a large number of infertile cases
through ARTS, particularly in aresource-poor setting, isa
challenge for the health care providers. This article
addresses the usefulness of ARTs, and the need and
feasibility of providing such technologies for infertility
management in resource-constrained countries.

Need for Treating Infertility

Infertility, whether involuntary or induced, is a
distressing condition which prevents reproduction in a
couple in the reproductive age. The infertility could be
primary when the couple has not conceived even once or
secondary when the coupl e has conceived at least once but
isunableto conceive again for two yearsor more. Only up
to 5% of the infertility is due to anatomical, genetic,
endocrinological andimmunological problemswhiletherest
isdueto preventable conditions such as sexual ly transmitted
diseases (STDs), parasitic diseases, harmful health care
practices and policies, unsafe abortions, and exposure to
potentially toxic substances.

Infertility : Anillness

Inwomen, the causes of infertility includetubal disease,
ovulatory dysfunction, endometriosis, immunological
factors, congenital abnormalities and sexual dysfunction
or it could be unexplained. Based on the diagnostic criteria
established by the WHO, datafrom 8,456 couples, from 34
centresin 25 devel oped and devel oping countries, diagnosed
with infertility problems showed that in women tubal
occlusion and other tubal abnormalities contributed the most
(amost 41%) toinfertility”, whichisoften aresult of chronic
pelvicinflammatory disease caused by different infections
including STDs (gonorrhoea, and chlamydia infections),
abdominal tuberculosis, post-partum and post-abortion
infections. Tubal-factor infertility isthe single causeamong
85%infertile couplesin Africa, 44%in Latin America, 39%
in Asiaand 36% in developed countries®.

The endocrine causes such as anovulatory
oligomenorrhoea, amenorrhoea with normal or low

endogenous gonadal and pituitary hormones, and
anovulation and irregular cycles were the second most
common cause (38%) of femaleinfertility’. In about 35%
of women, the cause of infertility was categorised as
unexplained. Thisgroup with no demonstrable cause could
have somewomen with pelvic adhesions, tubal abnormalities
or endometriosis as laparoscopy was not done.

In males, no demonstrable cause is by far the most
common diagnosis seen in amost half the infertile men.
Some studies have even reported no specific cause in as
many as 80% of infertile men® and sperm dysfunction
in 24 % cases'®. Thisprobably isareflection of thelack of
knowledge of male reproductive physiology and pathol ogy.

A study carried out under the aegisof the WHO showed
that among 6,000 infertile couples surveyed, the mal efactor
infertility was identified in 51.1% couples®. Male factor
infertility reflects a variety of pathogenetic factors,
predominantly defective sperm production, sperm
dysfunction and impaired transport'2. Defective spermato-
genesis may be due to pituitary disorders, genetic factors,
testicular cancer, germcell aplasia, varicocde, certaindrugs,
environmental and therapeutic factors or toxins. Defective
sperm morphology and deposition can be related to
congenital, immunological, infective, neurogenic or
psychological factors.

The underlying causes of infertility are areflection of
the socio-economic status of people, and to some extent
these also depend on the geographical location®. In the
developing countries, theincidence of induced-infertility is
relatively high; being higher among thelesseducated people
of low economic status. On the other hand, in developed
countries or among individuals of higher socio-economic
status, the main causes of infertility are genetical,
anatomical, or endocrinological.

Infertility : A distressing condition

Infertility isnot fatal but it carrieswith it an additional
burden of social stigmaand a sense of personal failure. It
deprives the couple of personal happiness, unique
relationship with children, the feeling of parenthood and
old age security; and inflicts devastating trauma on the
individual. The female partner generally feels more
responsible and guilty for the problem even when the cause
of infertility may be in the male. A large percentage of
women feel that infertility is the worst thing that could
happen to them. In someindividualised societieswhere blood
ties outside the nuclear family are not very important, the
issue of infertility isconfined to the couple. Having achild



is the couple's decision, without outside interference.
However, in most devel oping countries, infertility isnot a
persona problem for the couple. The parents, relatives,
neighbours and probably the entire community around the
infertile couple are anxious and concerned.

Treatment of Infertility

The problem of infertility cannot be solely addressed
by justifying and pushing adoption at the infertile couple
who isalready under immense psychosocial pressure. That
the planet is overpopulated does not justify giving less
priority to the needs of an infertile couple. The need of
parenting abiological childisvery intenseanditisabasic
right of the couple, and no amount of substitution is
satisfactory and fulfilling to them.

Importance is given to tubal microsurgery especialy
whenreversal of sterilisationisrequired dueto the death of
a child. But tubal microsurgery may be unsuccessful in
previously infected tubes more so in women with
tuberculosis, making ART the last choice. In male factor
infertility even after various medical and surgical lines of
treatment there is no marked improvement in the outcome
and micromanipulation isthe only hope.

These observationsclearly underlinetheimportance and
need for providing ART to treat an infertile couple.
However, a couple would always prefer to have a child
through natural heterosexual union and natural childbirth,
rather than seeking outside interference. It is therefore
essential that the couplesare counselled to make them aware
of the compelling necessity for resorting to theuse of ARTs
to overcome the problem of infertility. It isalso essential
that the government laws ensure that the norms of ethics
and safety arefollowed and the practitionersdo not indulge
in clandestine practices for commercialization of their
services.

Feasibility of Treating I nfertility with ARTs
Therapeutic options

With the advancements in reproductive medicine and
the experiences gained through the specialised infertility
management clinics a wider range of diagnostic and
treatment options have become available to the infertile
couple. Infact, it is now the issue of affordability which
has become adeciding factor for most infertile couples.

Techniques like in vitro fertilization and embryo
transfer (IVF-ET)®, zygoteintrafallopiantransfer (ZIFT)%,

gamete intrafallopian transfer (GIFT)®, and
intracytoplasmic sperminjection (ICSI)% have superseded
older therapies, and in some cases have provided abackup
when all other therapeutic optionsfail.

ARTSs are proving increasingly effective for the
management of many types of maleinfertility. In fact, the
technique of ICSI has almost replaced the other treatment
modalities. Using this technique, one single spermatozoa
recovered from thetestes or epididymis, or picked up from
the gjaculate of normal or deficient spermatogenesis and
regardless of underlying pathophysiology, is adequate to
fertilize the egg. The indications for ICSI are (i) normal
sperm parametersbut either lessnumber of oocytesor oocyte
defects, cryopreserved semen; (ii) abnormal sperm
parameters such as oligoasthenoteratozoospermia,
azoospermia, immotile spermatozoa, cryptozoospermia,
oligozoospermia, testicular cancer and following its
treatment, genetic defects in males; (iii) gaculatory
dysfunction; and (iv) antisperm antibodies. The obstetric
outcome in ICSI pregnancies as awhole is similar to that
of conventional IVF-ET pregnanciest’8, In male factor
infertility, the obstetric outcome of ARTsis encouraging,
perhaps because women undergoing ART have normal
reproductivetracts.

ARTshaveaso provedincreasingly effectiveintreating
many typesof femaeinfertility. IVF-ET wasinitidly applied
successfully in patients with fallopian tube block. More
recent studies show that GIFT establishesmore pregnancies
in patients with unexplained infertility than natural
intercourse. GIFT iseffectivein women over the age of 40.
Itislessvauablewith low quality semen. Evenincertain
conditions where infertility can be treated by specific
management eg. hormonal and surgical treatments for
endometriosis, specific therapies to induce ovulation in
anovulatory woman and tubal microsurgery to correct
mechanical pelvic disorders, most cases will benefit by
ovarian stimulation accompanied by one or other of the
gamete manipulation procedures.

Success rate with ARTs : Global status

Thereisno reliable meansto predict whether the use of
ARTswill be successful and after how many attempts. The
facilities avail able and the skills of the embryological and
clinical staff arethe major determining factorsin the ‘ take-
home baby rate’. Ovarian stimulation protocols used, the
technique of collection and handling of eggs, preparation
of spermatozoaprior to fertilization, optimal conditions of
embryo growth, endometrial preparation, embryo



replacement, and luteal phase support are a number of
factors which determine the pregnancy rate. In addition,
the duration of infertility, the age of the mother, quality of
thegerm cells, number of embryostransferred and the ART
procedure followed contribute to the take-home baby rate.

When the IVF-ET is performed in women with tubal
infertility the take-home baby rate per cycle varies between
20 to 30%. Analysis of 2,500 couples, aged 25-29 yr,
undergoing 4,777 IVF-ET cycles showed a cumulative
pregnancy rate of approximately 60% over upto six cycles®.
Thispregnancy rate compareswith the chancesof pregnancy
in a normal couple having unprotected sex two or three
times aweek in six months. The age of the mother had a
profound influence on the pregnancy rate. Analyses of the
relationship between maternal age and pregnancy in 767
clinical pregnancies established at Bourn Hall showed a
drop in pregnancy rate form 24.4% in women between 30
and 34 yr to 14.7% in women above 40 yr of age®. The
number of ova retrieved, fertilized and cleaved embryos
decreased with increasing age of the women?'. These
observations suggest that lower pregnancy rate and the
poorer obstetrics outcomes in older mothers are due to the
quality of the gametesrather than endometrial receptivity.

The pregnancy ratesfollowing GIFT or ZIFT compare
well with that of IVF-ET%. Somereportseven claim higher
take-home baby ratewith ZIFT ascompared to IVF-ET or
GIFT2. The association of gametes or embryos in the
fallopian tube with some yet unidentified factors has been
thought to enhance their fertilizing ability as well as the
chances of implantation. However, some reports are
contradictory and do not substantiate that ZIFT provides
higher pregnancy rate compared to IVF-ET%. GIFT isless
valuable with semen of low quality.

The European Society of Human Reproduction and
Embryology (ESHRE) Task Force analysed the outcome
of 13,666 ICSI cyclesin 1994 performed by 90 centresin
24 countries. A total of 807 children were born, 763 using
gaculated spermatozoa, 36 using epididymal spermatozoa
and 8 using testicular spermatozoa. Sperm morphology did
not affect fertilization or implantation rates during |CSI®.
Theresultsarereassuring that infertility dueto variousmale
factors can be treated by using ARTs. The outcome of the
children born after ICSI isalso atestimony to theimmense
advancesin our knowledge of reproductive medicine.

Safety issues

Sincethe birth of thefirst IVF-ET baby in 1978, more
than half-a-million babies have already been born all over

the world using various ARTs. The children born through
the use of assisted technologies are healthy and normal.
However, theincidence of preterm deliveriesand low birth
weight are significantly high?. Thiscould be because many
ART pregnanciesare multiple pregnancies.

The incidence of congenital malformation in IVF
pregnancies ranges between 2 to 3% world-wide and is
similar to that in babiesborn following natural conception?.
There is an increased risk of de novo chromosomal
abnormalitiesin ICSI pregnancies®. Thereisnoincreased
risk of congenital anomalies in pregnancies following
cryopreservation of embryos®. Thedevel opment of children
born through the use of ART is comparable to that of
naturally conceived children. The increased incidence of
congenital malformation reported in some casesfollowing
assi sted human conception, could be on account of thefact
that the women who become pregnant are usudly older than
their peerswho conceive otherwise. It istherefore essential
to counsel the couple of the possibility of higher risk.

Indian Experienceswith ARTs

The need for establishing ARTSs to restore fertility in
tubectomized women, inwhom microsurgical reanastomosis
of the tube was not successful, was realised as early as
1982 by the Institute for Research in Reproduction (IRR),
and the Department of Obstetrics and Gynaecology of the
K.E.M. Hospital, Mumbai. In the absence of previous
experienceswith embryological and surgical procedures, it
was hot until 1985 that afull-fledged IVF-ET programme
could be launched. The first conception under this
programme occurred in December 1985, followed by the
birth of India's first documented IVF-ET baby in 1986°.
Soon thereafter, the two ingtitutions a so standardised the
techniqueof GIFT, resultinginthebirth of India sfirst GIFT
baby in 1988%. In addition to these two institutions, a
number of private ART Centres started extending services
in Mumbai with good success.

The standardization of ARTsin Indiafollowed by the
birth of babies using such technol ogies heralded an upsurge
of interest in the treatment of infertility and gave new hopes
to many infertile couples. The establishment of ART
facilitiesin Indiaalso opened up new vistasfor researchin
human reproduction by studying body fluids, cells and
tissues which became available by this programme.
Unfortunately, thetwo institutions could not continue with
the programme of providing ART services.

Adoption of appropriate strategy for inducing
superovulation is most crucial for the ART success. The



drugs used for the purpose should produce sufficient number
of high quality ovawhich could produce healthy embryos,
some of which could be transferred and others preserved
for possible later use. Over the years, different ovarian
stimul ation protocolsweretried.

During theinitial phase (from January 1986 to 1989),
controlled ovarian hyperstimulation (COHS) protocol was
used. Itincluded administration of clomiphene citrate (CC)
from day 3to 7 of themenstrual cycle, followed by human
menopausal gonadotrophin (hMG) from day 5till optimum
stimulation was achieved, followed by a single dose of
human chorionic gonadotrophin (hCG) toinduce ovulation.
Using this protocol, a number of IVF cycles had to be
discontinued because of spontaneous prematureluteinization
of follicles.

In the second phase (during 1990-1995), treatment with
human gonadotrophin releasing hormone (GnRH) was
introduced with the objective of inducing a state of
hypophyseal desensitization to avoid aberrations of
endogenous LH activity and premature LH surges.
Treatment with GhRH, hM G followed by hCG wasused in
three different protocols namely short, ultra-short, and the
long. The short protocol involved administration of GhnRH
agonist from day 1 and hMG from day 2 of the menstrual
cycle. Inthe ultra-short protocol the duration of treatment
was further reduced, GhRH agonist was administered for
thefirst 3 daysand hMG treatment was initiated from day
2 of the menstrual cycle. Treatment with hMG, in both
protocols, was continued until the devel opment of optimal
follicular size, thiswasthen followed by 10,000 1U of hCG.
Inthelong protocol, GhRH agonist isgiven from day 23 of
thepreviouscycleand hMG fromday 2 or 3 of themenstrual
cycle. Longer treatment with GnRH had an additional
advantage of ensuring ovarian quiescence and complete
suppression of FSH and LH in most of thewomen (Table).

Theresultsin terms of follicular recruitment, growth,
fertilization rate and occurrence of pregnancy were better
in patientstrested with hMG and GnRH inthelong protocal.
The incidence of cycle cancellations also diminished
significantly.

Another significant change to improve the pregnancy
rate was the stage of embryo development at the time of
transfer. Until March 1999, 2-8 cell stage embryos were
transferred on day 2 or 3 of ovum pick-up. However, since
April 1999, blastocystsare being transferred on day 5, 6 or
7 of ovum pick-up, which hasresulted in higher pregnancy
rates.

IVF-ET, IVF with GIFT and other procedures have
been carried out at the Inkus |V F Centre, Mumbai on 5251
cycles during the initial four years (IVF-ET 3622,

Table: Ovarian stimulation protocol in relation to ovum pick-up
rate (procedures performed at the Inkus IVF Centre,

Mumbai)
Protocol Used
CC+hMG+hCG GnRH+hMG+hCG
Short Ultra-short Long
Cyclesperformed 824 1,718 655 2,004
(100%) (100%)  (100%) (100%)
Cancellations 24 18 15 3
(2.9%) (1.1%) (2.3%) (0.1%)
Ovum pick-up 800 1,700 640 2,001
(97.1%) (98.9%) (97.7%) (99.9%)

CC : Clomiphinecitrate; (MG : Human menopausal gonadotrophin;
hCG : Human chorionic gonadotrophin; GnRH : Human gonadotrophin
releasinghormone

IVF+GIFT or only GIFT 1005, and ICSl 624). The average
take-home baby rate was 24%. The take-home baby rate
onthe cycles performed during the last two years has been
32%, which is comparableto the best centresin theworld.

Theauthorsa so have experiencewith 624 1CSI cycles,
performed during January 1997 to June 1999, which include
89% using g aculatory, 7.7% epididymal and 3.3% testicular
spermatozoa. Successful microinjection was performedin
95% of the oocytesselected for ICSI. Thefertilization rate
(2 pronuclear stage) of the injected oocytes was 70.2%.
Theclinical pregnancy ratewas 43% of which 17.1% ended
in first trimester abortion and 3.4% in ectopic pregnancy.
There was one still birth due to pregnancy induced
hypertension. Major malformation was seeninthree (2.1%)
children requiring surgical intervention.

Of the total 5251 cycles attempted 1225 babies (591
girls, 634 boys) were born, of which 1029 conception cycles
had singletons, 78 twins, 33 tripletsand 2 cyclesquadruplets.

Although there has not been an increased incidence of
foetal malformation following ART per se, thereisaways
a possibility that genetic abnormalities responsible for
infertility in acouple could betransmitted to the child born
through the use of ARTSs. Eleven children out of the 1225
born had some foetal abnormalities, of which 7 had
chromosomal abnormalities, 1 each exomphalos, hair-lip
palate, meningocele and one haemophilia. It istherefore
mandatory to incorporate the facility of prenatal genetic



diagnosisin ART centers. These procedures will prevent
unseen congenital abnormalitiesin achild born following
invitro techniques of reproduction.

Economicsof ARTs

In the UK, considering the prevalence of infertility
among couples of reproductive age and those which require
the use of ARTsto treat infertility, it has been estimated
that 40 IVF cycles need to be performed per year for a
population of 100,000 people®*. Of these40 cycles, 8.1
cycles per 100,000 population were funded by the State
during 1994-95. Inthe UK provision of IVFisof the order
of 80% privateto 20% National Health Service. InIndia,
even if the magnitude of infertility management need is
equated to that of the UK, it is estimated that for a
population of one billion approximately 400,000 IVF
cycleswill need to be performed annually. Thishighlights
the need for alarge number of well equipped ART centres
all over the country.

Currently, inIndiamost of thefacilitiesfor infertility
management, through the application of assisted
technologies, are offered through the private sector in some
metropolitan cities. It isestimated that the cost per cycle,
with a take-home baby rate of just 20-30%, is between
Rs.50,000 to Rs.75,000 (US $ 1,200-1,800), which isin
addition to the subsequent obstetric costs. These high costs
are the consequence of expensive infrastructure, drugs
required for inducing multiple ovul ations and maintenance
expenses. In addition, theinfertile couple hasto go through
stress, agony and loss of time which are difficult to
quantitate.

Onehasto view these expensesin relation to the overall
health care costsinvolved in managing an infertile couple.
The pregnancies generated by sub-fertile couples have a
higher morbidity, than the general population, with
increased early pregnancy wastage (around 30%) and
increased late pregnancy complications (in particular
multiple pregnancies, pre-term labour, low birth weight
infants and complex deliveries). Overall, the perinatal
mortality is double that of the general population for
singleton births and there is a concomitant increased
requirement for neonatal intensive carefacilities.

It should berealised that the availability of ART could
also reduce the congenital abnormalitiesand in fecundity
preservation within communities, where social changes
have led to significant fall in net reproduction rate

Strategiesfor Making ART Affordable

Theusefulnessand need for providing ART for fertility
management isevident, however, the drawback isthe cost
factor. Infertility is not a life threatening condition and
ART is not a life saving treatment modality. From the
ethical point of view, no infertile couplewho could havea
child through the use of available technologies should be
denied the treatment regardless of the cost involved. But
oneisalwaysreminded of the scarce resources and health-
related priorities. Nevertheless, it isessential that the ARTS
are easily accessible at affordable costs.

Today the take-home baby rate in the best centresis
between 20-30% per cycle and the cumulative pregnancy
rate at the end of four attempts is between 60-70%.
Although this pregnancy rate compares well with the
natural method, the cost to the couple to undergo four
attemptsis exorbitant.

The private ART setups available today, mainly in
the cosmopolitan cities, have the latest state of the art
facilities. Interaction between such private cliniciansand
the government organizations could be worked out in a
manner which is complimentary to each other. Exchange
of expertise or technologies between these institutions
might help to reduce costs. This would also ensure
optimum utilization of equipment as well astalent eg. a
private ART centre may perform an IVF cyclefor apatient
who cannot afford it, while the government setup may
extend servicesfor prenatal genetic diagnosisto the Centre.
Another aspect worth considering could be sharing of
egui pment which would not only help in cutting costs but
also ensure optimum utilization.

Most of the equipment and the suppliesincluding drugs
used at the ART centres are imported. Development of
indigenoustechnologies, pooling of some of the supplies
and waiving of import duties might help in curtailing the
expenses.

Setting up of satellite | VF centresisanother way of cutting
costs. In this approach, the ovum pick-up can be done at
small peripheral centres or governmental institutions and
the ovatransported to awell equipped | VF laboratory at
a private or public centre, where further procedures can
be performed. Thismay also lead to optimal utilization of
egui pment and subsidisation of the costs.

Intravaginal culture of gametes using a cryotube has
been evaluated as a cost-effective method of IVF.



However, the pregnancy rate with intravaginal method was
lessascompared to other ARTs. Nevertheless, transvaginal
culture system offers a simplified method of transporting
oocytes and spermsto centreswherewell established ART
facilitiesareavailable. Thisapproach still needsto befurther
developed.

Cryopreservation of gametes and fertilized eggs is
an additional adjunct to ARTs asit offers the advantage
of storage of excess embryos avoiding the need for
repetitive hyperstimulation of ovarian functions, egg
collection and reducing the incidence of multiple births
and their sequelae. Establishing facilities for
cryopreservation of embryos should substantially reduce
the average cost per cycle.

The high costsinvolved in ART services could also
bereduced by following up the natural cyclesrather than
stimulated cycles. Stimulated cycles have the advantage
of offering a number of eggs which could be
cryopreserved for subsequent use. Neverthel ess, natural
cycle IVF is often credited with being simple and
inexpensive as ovarian stimulation as well as
cryopreservations are avoided. In addition, natural luteal
phase may be superior to that arising after ovarian
stimulation. The take-home baby rate with natural cycle
has been reported to be between 12 to 22%. The success
of the natural cycle IVF would be improved if mature
oocytes could be collected from the several growing
folliclesin addition to the dominant follicle. This method
might be suited for patients with polycystic ovarian
disease because several follicles can be collected from
them. Natural cycle IVF might also be best for highly
fertile women below the age of 40 years.

In addition to reducing the costsinvolved in providing
ART to infertile couples, the government institutions
should also initiate the provision of services. Such
hospitals, can have three or four tier service charges as
is routinely done for other services offered at the
hospitals. Those who can afford to pay would compensate
to some extent for the needy. This can be done in
conjunction with some charitable institutions or private
sector which are willing to help the needy.

The government centres can also consider
incorporating teaching programmes for ART as aform
of super specialised course and the feesfrom the students
or trainees can be utilised as corpus fund for the treatment
of poor patients. The insurance sector should also

recogniseinfertility management through the use of ART
in its schemes and reimburse the medical expenses
involved. Better understanding of the reproductive
physiology may help increase the success rate per cycle
and consequently reduce the average cost per take-home
baby. Eventually only those who genuinely cannot afford
the costs should be allowed access to the subsidised
treatment.

Conclusions

A number of ARTs have been devel oped which allow
parenthood to azoospermic men, women with complete
tubal blockage, cases of endometriosis and many others
who had at one time lost hope of having a baby of their
own. India has not remained impervious to such new
medical advances. The first scientifically documented
test-tube baby was born in Indiain 1986 and since then
the average take-home baby rate with varioustechniques
ranges between 20-30 % per cyclewhichis comparable
to that of the best ART centresin the world.

Currently, in India, ART services for infertility
management are offered through the private sector in
some of the metropolitan cities. The high costsinvolved
in offering such services are the consequence of expensive
infrastructure, drugs required for inducing multiple
ovulations and maintenance expenses. The benefits of
these scientific advancesare limited to only the wealthier
sections of the population. It is therefore essential to
reduce the costsinvolved in offering ART so that all the
infertile couples could reap the benefits of newer
technologies. It is also essential to make efforts to
eliminatethe preventable causes of infertility.
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