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ABSTRACT
Introduction: Poor responders have suboptimal outcomes following conventional in vitro fertilization/intracytoplasmic sperm
injection treatment. There is some evidence that transdermal
testosterone and growth hormone may help in improving live
birth rates in this group.
Aim: To present a case series of women who had sequential
transdermal testosterone and growth hormone treatment in
view of their being expected poor responders or with a history
of previous poor oocyte or embryo quality.
Setting: Private assisted reproduction clinic.
Materials and methods: A total of 24 women underwent
30 cycles of controlled ovarian stimulation. Ten patients out of
24 had previous poor assisted reproductive technology
outcomes, of which 4 were poor responders. Fourteen were
expected poor responders. The women used approximately
1.2 gm of transdermal testosterone from day 5 to 25 along
with a standard oral contraceptive pill. Growth hormone was
given at 8 units/day subcutaneously from day 2 along with the
gonadotropins in the antagonist protocol.
Results: The mean age of the women was 34.92 years (±3.6).
The average duration of subfertility was 7.54 (±4.005) years.
The mean antral follicle count was 9 (±3.28) and the mean
anti-Mullerian hormone level was 1.2 ng/mL (±0.56). The mean
number of eggs collected was 8 (±5.45). Number of mature (M2)
eggs was 6.6 (±4.5) Mean number of eggs fertilized was 5.04
(±4.03); clinical pregnancy rate was 8/24 (33.3%) and ongoing
pregnancy rate was 4/24 (16.6%).
Conclusion: This case series shows an encouraging clinical
pregnancy rate. The reduced ongoing pregnancy rate probably
reflects the suboptimal gamete quality. Further randomized
controlled trials (RCTs) are needed to assess the efficacy of
sequential transdermal testosterone and growth hormone
therapy in poor responders.
Clinical significance: The ongoing pregnancy rate in this
group with poor prognosis seems encouraging, and further
well-designed RCTs would help in assessing the merits of this
sequential therapy.
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INTRODUCTION
The outcome of in vitro fertilization (IVF) cycles depends
significantly on the number of eggs collected.1 There is
some evidence to suggest that the use of testosterone
gel in the preceding cycle might help in increasing the
number of eggs collected.2 There is also limited evidence
that the use of growth hormone increases live birth rates
in poor responders undergoing IVF/intra-cytoplasmic
sperm injection (ICSI) cycles.3 In our present series, we
have used sequentially testosterone gel and growth
hormone in expected poor responders and those with
previous poor assisted reproductive technology (ART)
outcomes.

MATERIALS AND METHODS
A total of 24 women including expected poor responders based on age, antral follicle count (AFC), and/serum
anti-Mullerian hormone (AMH) levels and those with
previous poor ART outcome (poor oocyte or embryo
quality) were offered sequential testosterone gel and
growth hormone. The study period was from July 2015
to June 2016 in a private assisted reproduction clinic. The
women applied approximately 1.2 gm of testosterone
gel on their shoulders from day 5 to 25 along with an
oral contraceptive pill for the same duration. Controlled
ovarian stimulation was done with the gonadotrophinreleasing hormone antagonist protocol using recombinant
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follicle stimulating hormone (FSH) 225–300–450 units
per day (Gonal F, Merc Serono) and injection cetrorelix
0.25 mg subcutaneously (Cetrotide, Merc Serono) from day
5 of controlled ovarian stimulation until the day of human
chorionic gonadotropin (hCG) trigger. The trigger for ovulation was with injection hCG 5,000 units intramuscularly
(IM) and injection triptorelin 0.2 mg subcutaneously when
at least two follicles reached an average follicular size of
18 mm. Growth hormone 8 units per day was given subcutaneously from day 2 of the cycle until the day of the
hCG trigger. Number of eggs, their maturity, morphology,
fertilization, cleavage, clinical pregnancy, and ongoing
pregnancy were noted. Based on morphology, oocytes
were classified into three groups – normal, suboptimal,
or poor. The oocytes with smooth endoplasmic reticulum clusters and giant oocytes were classified as having
poor quality. Those with other morphological variants
like central pitting, wide perivitelline space, debris in
perivitelline space, fragmented polar body were classified as suboptimal. The others were classified as normal.
Clinical and ongoing pregnancy rates were calculated per
patient and other data are per oocyte retrieval. Correlation
graphs between number of follicles >16 mm with number
of metaphase 2 (M2) oocytes; number of M2 oocytes with
number of good, suboptimal, and poor morphology
oocytes; and number of good morphology embryos were
plotted. A comparison of the mean number of eggs collected in a previous cycle without testosterone and growth
hormone combination in the poor ART outcome group
and the current cycle with these adjuvants was made by
the Mann–Whitney U test. Pregnancy outcomes were
tabulated (Table 1).

RESULTS
A total of 24 women underwent 30 cycles of controlled
ovarian stimulation. Ten women out of 24 had previous
poor ART outcome, of which 4 were poor responders.
Fourteen were expected poor responders. The mean age
of the women was 34.92 years (±3.6). The average duration of subfertility was 7.54 (±4.005) years. The mean AFC
was 9 (±3.28) and the mean AMH level was 1.2 ng/mL
Table 1: Pregnancy outcome
Subject
Mrs A Electron
paramagnetic
resonance (EPR)
Mrs B (EPR)
Mrs K Post partum
angiopathy (PPA)
Mrs C (EPR)
Mrs S (PPA)
Mrs P (PPA)
Mrs N (EPR)
Mrs AN (EPR)
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Outcome
First trimester miscarriage
Delivered term singleton
Delivered twins dichorionic diamniotic
preterm intrauterine growth restriction
Term delivered singleton
Ectopic pregnancy
Missed miscarriage
Ongoing pregnancy third trimester
An embryonic gestation

Table 2: Patient characteristics
Patient characteristics
Mean age (years)
Mean duration of subfertility (years)
Mean AFC
Mean AMH (ng/mL)

Mean number
34.92 (±3.6)
7.54 (±4.005)
9.0 (±3.28)
1.2 (±0.56)

Table 3: Results of ovum pick up and embryo transfer
Ovum pick up and embryo transfer
Eggs collected
M2 oocytes
Eggs fertilized
Embryos transferred

Mean number
8 (±5.45)
6.6 (±4.5)
5.04 (±4.03)
2.6 (±1.0)

(±0.56). The mean AFC in the expected poor responder
group was 7.7 (±1.49). The mean AFC in the previous poor
ART outcome group was 11 (±4.8). Table 2 summarizes
the patient characteristics.
The mean number of eggs collected was 8 (±5.45).
Number of mature (M2) eggs was 6.6 (±4.5). The mean
number of normal morphology eggs was 5.8 (±4.89).
The proportion of normal morphology oocytes was
154/222 (69.3%). Proportion of suboptimal oocytes
was 56/222 (25.2%). Proportion of poor morphology
oocytes was 12/222 (5.4%). Mean number of eggs
fertilized was 5.04 (±4.03). Mean number of embryos
transferred was 2.6(±1.0) (Table 3). There was a fair correlation between number of follicles more than 16 mm
on the day of hCG trigger and number of M2 oocytes.
There was a good correlation between number of M2
oocytes and the number of good morphology oocytes.
There was poor correlation between the number of M2
oocytes and the number of suboptimal and poor morphology oocytes. Mean number of eggs collected in the
previous cycle in the poor ART outcome group was 5.1
(±3.6), while the mean number of eggs in the current
cycle was 11.1(±6.4). The difference was statistically
significant, p = 0.0375 (U value 16.5 and Z score −2.075).
Fertilization rate was 162/222 (72.9%). The clinical
pregnancy rate was 8/24 (33.3%) and ongoing pregnancy
rate is 4/24 (16.6%).

DISCUSSION
The success rates in IVF/ICSI in poor responders are significantly less compared with normo- or hyperresponders.
In recent years, studies have reported increased live birth
rates following the use of growth hormone during controlled ovarian stimulation.4,5 Some studies have failed
to demonstrate significant benefit.6,7 However, there is
not much consensus on what the optimal dose is (4–20
units). Also, the question of when to start and how long
to give also remains unclear. Starting growth hormone
in the luteal phase of the preceding cycles and on day 2
or 3 along with gonadotrophins have been described.7
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Improvement of oocyte quality is proposed by growth
hormone upregulating its own receptors on the oocyte
and increasing functional mitochondria.8 There are some
studies that show an improvement in oocyte and embryo
quality and not so much in oocyte number.9,10 There is,
hence, a school of thought to start growth hormone in
late follicular phase until the day preceding the oocyte
retrieval. A recent randomized controlled trial (RCT)
showed that growth hormone given as an adjuvant in the
long protocol gave more eggs and better fertilization rates
compared with other protocols, but the improvement in
clinical pregnancy rates did not reach significance.11
The mean AFC was 9 as our group also included
patients with normal ovarian reserve but previous poor
oocyte or embryo quality. The mean AMH was lower
at 1.2 ng/mL, as we usually do not check AMH levels
in expected normoresponders. Hence, there is disparity
between the mean AFC, which is done for all patients,
and AMH levels, which are done in patients with lower
AFC or previous poor ovarian response. In our series,
we have given 8 units of growth hormone per day from
day 2 until the day of hCG trigger. This was a randomly
decided dose. We also added injection triptorelin 0.2 mg
subcutaneously, so that we have an FSH surge as well,
thereby reducing the number of immature oocytes. This
is routine practice in our unit to reduce the probability of
failure of the triggering injection to act. The proportion
of M2 oocytes was 85.05% (222/261). The mean number of
eggs was significantly higher in the testosterone–growth
hormone-treated cycle compared with the previous cycle
without these adjuvants. However, the gonadotrophin
dosage could not be compared as the information was not
available for some of the previous cycles done elsewhere.
The recent Cochrane review on the role of androgens
in poor responders concluded that there may be an
increase in live birth on adding testosterone gel in the
preceding cycle. The quality of evidences is reported
as moderate.2 An earlier meta-analysis had shown a
significant increase in clinical pregnancy and live birth
rates with the use of transdermal testosterone in poor
responders.12 There are studies which report no benefit
as well.13 Some experts question the physiological basis
of transdermal testosterone for short periods.14 The
mechanism of action has not been clearly elucidated. It
has been postulated that increasing intrafollicular androgens would upregulate FSH receptors in the granulosa
cells and increase follicular growth.15
As growth hormone and testosterone gel appear to be
acting through different pathways, we thought of giving
them sequentially to our patients who were expected
poor responders or those with previous history of poor
response(less than three eggs collected) and poor egg/
embryo quality.

We found the clinical pregnancy rate per patient to
be significantly high at 33.3%. The ongoing pregnancy
rate came down to 16.6%. This suggests that overall improvement is present, if at all transient. Growth hormone
and testosterone cannot do much from the aneuploidy
perspective.
Nevertheless, the ongoing pregnancy rate in this
group with poor prognosis seems encouraging, and
further well-designed RCTs would help in assessing
the merits of this sequential therapy. Weakness in this
series is the small number, inclusion of both expected
poor responders, and previous poor ART outcomes.
The outcome of this study merely reflects the possibility
of limited benefit and the need for further investigation of this combination in the management of poor
responders.

CONCLUSION
This case series shows an encouraging clinical pregnancy
rate. The reduced ongoing pregnancy rate probably
reflects the suboptimal gamete quality. Further RCTs
are needed to assess the efficacy of sequential transdermal testosterone and growth hormone therapy in poor
responders.
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