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Abstract

Purpose: To evaluate age related ovarian response to controlled ovarian hyperstimulation, clini-
cal pregnancy and ongoing pregnancy rates beyond 20 weeks in women undergoing assisted re-
production treatment (ART) with antimullerian hormone (AMH) levels of <5 pmol/l. Methods: Re-
trospective analysis of data from 63 women with AMH of <5 pmol/L who underwent their first as-
sisted reproduction treatment (In-vitro fertilization, IVF and intracytoplasmic sperm injection,
ICSI) cycle. Results were analyzed after dividing patients in two groups, group 1 included women
of <38 years and group 2 > 38 years of age. Non parametric variables were expressed as median
(Interquartile range) and compared by Kruskal-Wallis test. Categorical variables were expressed
as numbers with proportions (%) and compared by Fisher’s exact test. Results: There was no sta-
tistical difference in body max index, level of antimullerian hormone (AMH), follicle stimulating
hormone (FSH), dose of gonadotrophins used and cycles cancellation rate in two groups. Although
number of oocytes retrieved (median 5), clinical pregnancy (18.4%) and ongoing pregnancy rate
beyond 20 weeks (18.4%) was higher in group 1, there was no statistical difference between the
two groups. There was one miscarriage in group 2. Conclusion: Women with extremely low-serum
AMH levels can still have clinical pregnancy and ongoing pregnancies beyond 20 weeks after ART,
though chances will be lower than women with normal ovarian reserve.
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1. Introduction

Success at in-vitro fertilization (IVVF) is dependent on follicular response which in turn depends on the cohort of
follicles available. This cohort is well known to diminish with age and especially after the age of 37 or 38 years
[1]. Historically, age has been used as a determinant, and in the last 20 years follicle stimulating hormone (FSH)
[2] [3] has been used to test ovarian reserve. More recently, data have emerged about the role of anti-mullerian
hormone (AMH) in predicting follicular response, and considerable interest in its role has been experienced.

AMH may identify both extremes of ovarian response. AMH levels correlate with oocyte number retrieved at
controlled ovarian hyperstimulation (COH) and treatment may be individualised for optimal cycle outcomes
[4]-[9]. Although reduced levels of AMH are associated with reduced ovarian responsiveness [10] and poor
success rate at ART [4], the relationship between AMH levels and pregnancy outcome in ART is still not clear [4]
[11] [12].

There are limited data on pregnancy and live birth in women with extremely low AMH levels [13]. In this
paper, we examine the outcomes of a cohort of women with what would be considered low levels of AMH, and
analyse these outcomes by age, specifically the age (38 years) at which Faddy et al. [1] considered to be the
main point when ovarian responses might change.

2. Material and Methods

Data from 63 women with low AMH levels who underwent their first IVF/ICSI cycle at The Bristol Centre for
Reproductive Medicine (BCRM) UK between September 2010 to May 2012 were analysed. Data regarding
controlled ovarian hyperstimulation (COH) and cycle outcome were extracted from the centre’s secure computer
database.

AMH was assayed on any day of the menstrual cycle at patient’s convenience using the Generation |1 AMH
(Gen-1l AMH assay) enzyme-linked immunosorbent assay kit (Beckman Coulter, Inc. USA). Intra- and inter-
assay coefficients of variation (CV) were <6% and <10% respectively, lower detection limit at 0.08 ng/ml, and
linearity up to 21 ng/ml for AMH. AMH levels were reported as pmol/L (conversion factor: 1 ng/ml = 7.14
pmol/L). Poor response to COH has been noted with AMH levels of <5 pmol/L by Nelson et al. (2009) [7] and
therefore this level was considered as “Low”.

All patients underwent COH after using the long protocol as we have previously described [14]. Women were
treated using the standard operating procedure of the unit. As all women analysed were considered to have low
ovarian reserve due to low AMH levels, all of them were treated with 300 iu of recombinant FSH (Gonal F;
Merck-Serono Pharmaceuticals Ltd., Feltham, UK) or highly purified FSH (Menopur; Ferring Pharmaceuticals
Ltd., West Drayton UK) for COH.

When there were at least 3 leading follicles measuring > 17 mm, recombinant human chorionic gonadotrophin
(Ovitrelle, Merck-Serono, UK) 6500 IU was administered subcutaneously. Cycle cancellation was discussed if
fewer than three follicles developed after at least two weeks of COH with maximum dose of FSH. Transvaginal
ultrasound guided oocyte retrieval was performed under sedation, 34 - 36 hours after the hCG injection. Progeste-
rone vaginal pessaries (Cyclogest; Shire Pharmaceuticals Ltd., Basingstoke, Hants, UK) 400 mg 12 hourly were
prescribed for luteal phase support starting the day after oocyte retrieval. As per local policy, a single or double
embryo on day 2 - 3 or a single blastocyst on day 5 - 6 was transferred by soft embryo transfer catheter (Sydney
Cook, Limerick, Ireland) depending upon the women’s age and number of available embryos Urinary pregnancy
test was performed two weeks after embryo transfer if no menstrual period followed. If the test was positive, an
early pregnancy ultrasound scan was carried out at 6 - 7 weeks gestation to confirm the status of the pregnancy.

2.1. Statistical Analysis

To analyse oocyte numbers, clinical pregnancy and ongoing pregnancy beyond 20 weeks, patients were divided



M. Hussain et al.

into two groups according to their age. Groupl included women with AMH < 5 pmol/L and age less than 38
years and group 2 included women with AMH < 5 pmol/L and age more than 38 years. Data were analyzed us-
ing Stats Direct (Stats Direct Ltd., Cheshire, UK). Non parametric variables were expressed as median (Inter-
quartile range) and compared by Kruskal-Wallis test. Categorical variables were expressed as numbers with
proportions (%) and compared by Fisher’s exact test. A P-value < 0.05 was considered statistically significant.

2.2. Ethical Consideration

All patients gave written consent for surgical procedures and anonymised use of laboratory and clinical data for
quality and research purposes.

3. Results

There were 63 total patients in this cohort with 38 and 25 patients with ages less than and more than 38 years
(Group 1 and 2 respectively). Table 1 shows demographic and hormonal levels in two groups. Both groups were
comparable with regards to body mass index (BMI), AMH and FSH values (Table 1). Group 1 included women
of relatively younger women with median age of 35 years and Group 2 had relatively older women with median
age of 40 years. Three cycles (one in group 1 and two in group 2) were cancelled due to extremely poor ovarian
response.

There was complete failure of fertilization in 5 patients (2 in Group 1 and 3 in Group 2). Table 2 summarizes
the cycle outcome in the two groups. There was no statistical difference in total dose of gonadotrophins used (iu)
and cycle cancellation rate in two groups. In group 1, although more oocytes were retrieved and achieved ap-
parent higher clinical pregnancy (18.4%) and ongoing pregnancy rate beyond 20 weeks (18.4%) however, it did
not differ from those in Group 2. There was only one miscarriage in group 2.

4. Discussion

These data show that in women with extremely low AMH levels, clinical pregnancy rates of 15.9% and ongoing
pregnancy rates beyond 20 weeks of 14.3% can be achieved. Although higher clinical pregnancy rate (18.4%),
and ongoing pregnancy rate (18.4%) in women of <38 years than women of >38 years of age (12 and 8% re-
spectively) was noted, there was no significant difference which may be due to size of the sample.

Clinical pregnancy and ongoing pregnancy rates were lower in our cohort as compared to women with normal

Table 1. Demographics and hormone levels.

Total (n = 63) Age < 38 years (n = 38) Age > 38 years (n = 25) P
BMI 24 (22 - 28) 25 (22 - 28) 24 (23 - 28) 0.969
AMH (pmol/L) 21(0.6-3.7) 25(0.7-3.7) 15(0.6-2.9) 0.2188
FSH (m1U/ml) 9.3(7-12) 9.3(7.7-115) 9.3(7-12) 0.7455

Median (interquartile range) Kruskal-Wallis test.

Table 2. Cycle outcomes in women with low AMH levels.

Total Age < 38 years Age > 38 years p
(n=63) (n=38) (n=25)
Gonadotrophin dose (1U)” (390?)2-02500) (300?)2-02500) (390?)2—02800) 0.466
Oocytes retrieved” 4(3-6) 54-7) 4(3-5) 0.048
Cycle cancellation™ 3(4.8) 1(2.6) 2(8) 0.557
Clinical pregnancy™ 10 (15.9) 7 (18.4) 3(12) 0.726
Ongoing pregnancy rate beyond 20 weeks™ 9 (14.3) 7 (18.4) 2(8) 0.297

“Median (interquartile range) Kruskal-Wallis test. ““No (%). Fisher’s exact test.
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ovarian reserve (OR), however, these data show that even very low AMH levels do not rule out successful ART
outcome. A relatively low cycle cancellation rate (4.8%) is probably due to patient’s wishes to go ahead with
oocyte retrieval even with poor ovarian response to gonadotrophin stimulation.

The clinical pregnancy (15.9%) and ongoing pregnancy rate (14.3%) we report are comparable with other
studies. Gleicher et al. [15] showed that women with extremely low AMH have relatively low (9.4%) but rea-
sonable chances of live birth after ART. Nelson et al. [6] have shown that women with <5 pmol/L AMH can
have 15% chances of live birth. Barade et al. [16] have shown that although the chances of pregnancy are low at
AMH levels of less than 0.4 ng/ml, pregnancies do happen even at undetectable levels of AMH because AMH
loses predictive value for pregnancy at low levels. However, the results of the above mentioned studies needs
careful interpretation because different AMH assay (Generation 1 DSL method) was used which has been shown
to give less AMH values than Gen-2 AMH assay used in this study. Moreover, Weghofer et al. and Gleicher et
al. supplemented their patients with DHEA which has been shown to improve pregnancy outcome in women
with poor ovarian reserve [13] [15]. Two more recent studies by Kedem et al. [17] (20% cumulative pregnancy
rate after 5 cycles) and Lukaszuk et al. [18] (14% clinical pregnancy and live birth rate respectively) have shown
that women with extremely low AMH have reasonable chances of successful ART outcome.

Diminished ovarian reserve is a common cause of infertility in women seeking ART [19] and management of
such women is challenging for fertility specialists [20]. Although women with diminished ovarian reserve have
lower chances of pregnancy and live birth, younger women do better than older women [21]. Although low levels
of AMH define diminished ovarian reserve with significantly low chances of pregnancy and live birth, it does not
warrant withholding of treatment because even women with very low or undetectable AMH levels can still have
reasonable chances of live birth [15]. Although AMH is highly correlated with ovarian response and the number
of oocytes retrieved, it has limited value to predict pregnancy outcome [12] [22]. An alternative explanation of
clinical pregnancies and ongoing pregnancy beyond 20 weeks in women with extremely low AMH levels can be
due to significant intra-cycle variation in AMH levels [23] [24]. Moreover, AMH can have false negative values in
10% - 15% cases [4]. Among our cohort of women with extremely low AMH levels, there is a possibility that a
subset of women had false negative AMH values due to cyclical variation and as a result had better ART outcome
as compared to the women who had truly reduced ovarian reserve. It is very difficult to identify women with false
negative AMH value and it has been suggested testing both AMH and FSH simultaneously and if both of them are
in abnormal range, those patients will have truly reduced ovarian reserve [25]. In the current economic constraints,
funding agencies are limiting fertility treatment to women on the basis of age and ovarian reserve shown by dif-
ferent tests including AMH. Although the chances of live birth are reduced, it will be ethically difficult to withhold
treatment just on the basis of low AMH levels when its performance to predict live birth is limited [12] [26].

We recognize that the small sample size and retrospective nature limit this study. A larger controlled study
may confirm our data including whether the decreasing trend of clinical pregnancy and ongoing pregnancy rate
in women with AMH of <5 pmol/L with increasing age is real (group-2). However, the available literature on
ART outcome in women with extremely low AMH levels is small and our findings add to that.

5. Conclusion

Women with extremely low-serum AMH levels can still have clinical pregnancy and ongoing pregnancy beyond
20 weeks after ART although the chances are much lower than women with normal ovarian reserve. They
should be aware of the high risk of poor ovarian response and cycle cancellation.
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