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Abstract 
Anti-Mullerian Hormone (AMH) is a dimeric glycoprotein with a molecular 
weight of 140 kD, encoded by a gene on the short arm of chromosome and a 
member of the transforming growth factor-beta (TGF-β) superfamily. The 
expression of AMH is markedly different in males and females, both in con-
centration and temporality. In males, Sertoli cells maintain a high concentra-
tion of AMH in utero which peaks shortly after birth and then drops precipi-
tously at puberty. In females, granulosa cells produce very low levels of AMH 
in utero followed by a transient spike in the neonatal period. Concentrations 
of the hormone then rise steadily through adolescence to a peak in the 
mid-twenties and subsequently decline until becoming undetectable in 
menopause. The study aimed to understand how Clinicians and Clinical Em-
bryologists used anti-mullerian hormone (AMH) test to assess ovarian re-
serve, direct patient selection and treatment regimens and guide in vitro fer-
tilization (IVF) cycle management in all registered fertility hospitals in a West 
African country, Ghana. A web-based survey (questionnaire) using google 
forms was performed to solicit responses from all IVF hospitals that are reg-
istered with the Fertility Society of Ghana (FERSOG). This questionnaire 
consisted of fifteen (15) broader questions, ten (10) of which assessed the 
clinics’ use of AMH. Responses were screened for quality to verify that only 
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one (1) survey was completed by each IVF centre. The study was conducted 
during May and June 2020 at the In Vitro Fertilization (IVF) Department of 
the Airport Women’s Hospital (AWH) in Accra, Ghana. Results are reported 
as the proportion of IVF cycles represented by a particular answer choice. 
Survey responses were completed from 15 IVF centres, representing 2504 IVF 
cycles performed annually. A good majority (73.3%) [1835 IVF cycles] of the 
respondent IVF hospitals reported to use AMH as a first line test and 93.3% 
reported it as the best test for evaluating ovarian reserve. Another 66.7% re-
ported that AMH results were extremely relevant to clinical practice. How-
ever, in contrast, for predicting live birth rate, 60% reported age as the best 
predictor in their practice. Overall, our results indicate that AMH is consid-
ered a first line test for assessing ovarian reserve and is relevant to the clinical 
practice of majority of Assisted Reproductive Technologies (ART) providers 
in Ghana. 
 

Keywords 
Anti-Mullerian Hormone, Assisted Reproductive Technologies (ART), IVF, 
Ghana, Ovarian Reserve, Survey 

 

1. Introduction 

Most women are now postponing childbearing worldwide as a result of extensive 
use of contraception, desire for higher education, lack or disruption of employ-
ment, socioeconomic concerns and the growing popularity of assisted reproduc-
tive technology (ART) which has given them the impression that female fertility 
may be manipulated at any stage of life [1]. Human fertility on the other hand, 
reduces with increasing age and more so in women as with increasing age, the 
quality and quantity of a woman’s egg pool/ovarian reserve diminish. Many 
women currently seeking fertility treatments are in their advance reproductive 
age(s). More so, the treatment seeking behaviour of sub-fertile couples in devel-
oping countries portends further delays. A recent study conducted by Hiadzi et 
al., 2019 [2] showed that, many sub-fertile couples start seeking fertility treat-
ment from herbal products and associated traditional services, then through re-
ligious leaders and by the time they visit ART centres, the woman will eventually 
be advanced in age. Epidemiological data have consistently shown that fertility 
declines as early as the middle of the third decade [3] and female age remains the 
most important determinant of success [4] in an IVF programme. Though there 
is no strict definition of advanced reproductive age in women, subfertility be-
comes more pronounced after the age of 35 years [5] (Practice committee of 
ASRM, 2015). Only half of the age-related decline in fertility that occurs between 
30 and 35 years and a third of that between 35 and 40 years can be overcome by 
IVF [3] with expected live birth rates of 25% - 30%, in women in their 20s and 
30s [3]. IVF is an invasive treatment, expensive, time consuming, stressful for 
patients with a relatively low to moderate success rates. Live birth rates are even 
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lower (10%) in women more than 40 years [6] and treatments with oocyte dona-
tion are likely to be effective in such cases [5].  

Age of women seemed to be a better predictor of success in IVF but the 
emergence of the ability to measure AMH recently had added a great deal of 
spice into the daily practice in ART [7] and its ability to indicate ovarian reserve 
and predict ovarian response to stimulation has distinctly improved the plan-
ning of ovarian stimulation protocols and so increased safety and efficiency as 
well as aiding in the counselling of patients. AMH is a far preferred biological 
marker that determines the ovarian reserve in women of all ages as compared to 
any other basal hormonal markers [7] and for that matter IVF practitioners may 
prefer to have such a biological marker which is able to predict a patient’s re-
sponse to Controlled Ovarian hyperstimulation (COH).  

After the birth of Louise Brown, the world’s first “test-tube baby” in England 
in 1978 through IVF, this reproductive technology soon spread throughout 
Europe, North America, Australia, Asia, South America and Africa. The rapid 
development of IVF all over the world in the past four (4) decades has led not 
only to its expansion, but also to an enormous variation. Generally, sub-Saharan 
and Eastern Africa have fewer IVF clinics compared to all other regions in the 
world [8]. Within Africa, Ghana, Nigeria and South Africa, are referred to as 
“comparative regional success stories” [8]. In Sub-Saharan Africa (SSA), Nigeria 
was the first country to open an IVF centre, in 1984 [9]. The first successful IVF 
procedure in Ghana was conducted in 1995 at the Provita Specialist Hospital 
(PSH) Limited (a private hospital) in Tema, a harbour city close to the capital 
town Accra by Dr. Joseph Mainoo. Since then, a growing number of IVF hospi-
tals in Ghana (more than 20), all private, have been offering IVF and other 
high-tech assisted reproductive technologies. To date, however, the country’s 
public health sector is not involved in the provision of ART services. Also, the 
field of infertility and assisted reproductive technologies in Ghana functions 
without financial and insurance support from local, international health and de-
velopment organizations [8] [10]. The establishment and actual functioning of 
IVF hospitals/clinics in Ghana is a local enterprise. On the contrary, in many 
ways the Ghanaian IVF industry is a highly transnational undertaking, involving 
an ongoing cross-border and even cross-continental flow of knowledge and 
ideas, skills, technologies and people [11]. While IVF has been provided in 
Ghana since 1995, there are no legislation or professional regulations on the use 
of ARTs. Thus, the hospital directors and Clinical Embryologists are those who 
decide on clinical and laboratory procedures and practices [12]. Furthermore, 
clinic success rates are neither centrally registered nor made available to the 
public. This may thus be described as neoliberal in Ghana’s ART policy as it 
largely relies “on self-regulation and market forces,” similar to the United States 
(US) which lacks a central ART policy or ART registry [13]. In 2016, the Ghana 
Association of Clinical Embryologists (GACE) [a professional organization for 
Clinical Embryologists] and thereafter, the Fertility Society of Ghana (FERSOG) 
[consisting of all IVF specialists and ART providers and stakeholders] have been 
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established and this is leading to the creation of national regulations. Since the 
advent of IVF and the adjunct use of gonadotrophins, the need for tests predic-
tive of patient response to controlled ovarian hyperstimulation (COH) has be-
come essential. Currently, a variety of tests (hormonal profiling) can be used to 
estimate a woman’s ovarian reserve, or the reproductive potential of the oocytes 
remaining within the ovary. Ovarian reserve testing modalities include antral 
follicle count (AFC), ovarian volume, early follicular phase follicle stimulation 
hormone (FSH) and oestradiol (E2) levels, inhibin B, the clomiphene citrate 
(CC) challenge test, and anti-mullerian hormone [14]. However, identifying 
which of these tests are most accurate in predicting the ovarian response to COH 
and the potential for predicting pregnancy is yet to be definitively established. As 
a result, practitioners currently rely on a variety of different tests as part of their 
infertility evaluation and to predict ovarian response to COH [15] [16]. AMH is 
one of the most recent tests developed to measure ovarian reserve. AMH is a 
glycoprotein belonging to the beta-transforming growth factor (ß-TGF) super 
family secreted from the granulosa cells of small ovarian follicles [17]. In the de-
veloping female human embryo, the absence of AMH allows the mullerian ducts 
to differentiate into the upper portion of the vagina, cervix, uterus, and fallopian 
tubes [18]. However, as early as 36 weeks gestation, female foetuses begin pro-
ducing AMH, which steadily increases in production until follicles reach the an-
tral phase [19]. With increasing age, there is a steady decline in levels of AMH 
until it becomes undetectable, which correlates with the onset of menopause 
[20]. This rise and fall of the AMH level correspond with the number of oocytes 
remaining in the ovary [21]. Given that AMH represents the pool of oocytes re-
maining in the ovary, as a metric, it results in both consistent inter- and in-
tra-menstrual cycle measurements [22]. AMH testing, as a measure of ovarian 
reserve is recommended (ASRM and ESHRE) and routinely used in ART prac-
tice in Europe and North America. Although committee opinions from major 
organizations support the routine use of AMH, it is unclear what proportion of 
IVF centres in Ghana are currently using AMH to guide IVF cycle management 
in relation to other metrics of ovarian reserve (basal hormone tests). There are 
lots of researched and published works about the use of AMH in developed 
countries, however, no prior study has attempted to assess ART practitioners’ 
perceptions and practice patterns with regard to the use of AMH in Ghana. 
Currently, there is no data regarding how AMH is been used by IVF practitio-
ners in the country. The aim of this study is to use a survey (designed question-
naire using google forms) to obtain a first-hand information from all registered 
IVF clinics with FERSOG and provide insight on how AMH is currently applied 
to IVF cycle management and the measure of ovarian reserve in Ghana. 

2. Materials and Methods 
Ethical Consideration 

The aim of the study and the procedure for answering the questionnaire was ex-
plained to all participants.  
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Ethical Clearance was obtained from the Committee on Human Research, 
Publication and Ethics (CHRPE) of the School of Medicine and Dentistry, De-
partment of Anatomy, College of Health, Kwame Nkrumah University of Sci-
ence and Technology (KNUST). Written consent was obtained from all partici-
pants. 

3. Survey Content 

A 5-item questionnaire (5 questions) collected the demographics of the re-
sponding IVF centres and 10 other questions assessed the clinical applications of 
AMH to IVF cycle management and the evaluation of ovarian reserve. For each 
question, multiple choice answers were provided from which only a single an-
swer could be selected. This survey questionnaire was made available via contact 
email addresses of the hospitals from May 01 to June 01, 2020. All registered IVF 
centres with FERSOG were invited by an e-mail message to participate in com-
pleting the survey. The survey contained a demographic section and a medical 
section that evaluated the practice patterns and opinions of respondents with a 
series of multiple-choice questions. 

3.1. Calculation of the Minimum Sample Size 

We used the rate of using AMH test to assess ovarian reserve in fertility hospitals 
of 50% in order to determine the minimum sample size. 

The sample size was calculated using the formula: 

( )2

2

1Z P P
n

m
−

=  

where Z = The physical value, P = 50% is the rate of using AMH to assess ovar-
ian reserve to direct patient selection and treatment regimens, m = margin of 
error (0.001). This gave the minimum, n, of 2504 IVF cycles performed annually 
from the survey responses completed from 15 IVF centres in Ghana. 

3.2. Quality Control of Collected Data 

In order to minimize duplicate reports from a clinic and possible data errors, 
five (5) demographic parameters were used to crosscheck the demographic in-
formation submitted by the survey respondent with the existing registration in-
formation for that clinic with FERSOG secretariat. These parameters included 
the name of the clinic, the name of the hospital director and e-mail address. If at 
least three of these parameters matched the information previously registered, 
then the results from the reporting centre are then included in the statistical 
analyses. 

3.3. Statistical Analyses 

The analysis was based on the number of IVF cycles reported by the unit and not 
on the number of clinics in the study. For each question, the survey provided 
multiple choices from which only a single answer could be chosen. The results of 
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the multiple-choice questions are reported as both the proportion of the total 
number of IVF cycles represented by that particular answer choice (respon-
dent-IVF cycles) and as the proportion of clinics which selected that answer 
choice. 

4. Results 

Completed electronic survey forms were received from 15 IVF hospitals which 
performed a total of 2504 IVF cycles annually, from 3 regions in Ghana (Greater 
Accra, Ashanti and Western). The response rate for survey completion was 
100% of the 15 clinics registered with FERSOG. The geographic location and the 
percent contribution to the total survey response was divided into 3 regions: 
Greater Accra (1366 cycles [54.55%], 11 IVF centres [73.33%]), Ashanti (1105 
cycles [44.13%], 3 IVF centres [20%]) and Western (33 cycles [1.32%], 1 IVF 
centre [6.67%]). Overall, 66.7% (1670 cycles) of respondent-IVF centres re-
ported that the majority of patients visiting their IVF hospitals underwent ovar-
ian reserve testing. Ninety-three-point three percent [93.3%] (2336 cycles) re-
ported that AMH is the best test for evaluating ovarian reserve, while 6.7% (168 
cycles) reported that AFC is the best test (Table 1). Another 6.7% (168 cycles) 
reported that basal hormone testing is the best test for evaluating ovarian reserve 
(Table 2). When asked which factor or test best predicts ongoing pregnancy 
rate, 60.0% (1502 cycles) reported age, 26.6% (669 cycles) reported AMH, and 
13.3% (333) reported other (Table 1). When asked which test is best for evalu-
ating ovarian reserve, 88.9% (2226 cycles) of respondent-IVF centres repre-
sented by selecting a specific test to evaluate ovarian reserve responded yes 
(Figure 1). When asked if respondents consider AMH as a first- or second-line 
test of ovarian reserve, 73.3% (1835 cycles) of respondent-IVF cycles reported it 
as a first line test (Table 2). When respondents were asked in their opinion, 
what is the best use of AMH, 94.4% (2364 cycles) of respondent, IVF cycles re-
ported it to predict both low and high ovarian reserve and response to stimula-
tion. The same results where noted when the influence of the cost to perform an 
AMH test was removed as a consideration for performing the test. Regarding the 
clinical application of AMH, 66.7% (1670 cycles) of respondent-IVF cycles re-
ported it as either extremely relevant while 33.3% (834) considered it as not 
relevant. When respondents were asked what single test is best for choosing a 
gonadotropin dose, AMH [60% (1502 cycles)] was selected over AFC, 13.3% 
(333 cycles), FSH, 6.7% (168 cycles and age, 20.0% (501 cycles) respectively. 
Also, respondents were asked how best to use AMH, majority (93.3%; 2336 cy-
cles) reported to use it to predict both low and high ovarian reserve. Finally, 
majority of respondent-IVF centres, 93.3.% (2336 cycles) reported that they 
would stimulate patients based on the AMH levels. As resource availability and 
practice patterns may vary between socio-geographic areas in the regions in 
Ghana, the above listed survey responses were again separated into the three 
different geographic areas: Greater Accra, Ashanti and Western (Table 3). 
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When asked if AMH is considered a first line test, 53.33% (8/15) of respon-
dent-IVF centres from Greater Accra region reported yes, 13.33% (2/15) re-
ported yes from Ashanti and 1.67% (1/15) reported yes from Western (Table 3). 
Similarly, 66.67% (10/15) of respondent-IVF centres from Greater Accra, 6.67% 
(1/15) from Ashanti and 6.67% (1/15) from Western region would choose AMH 
for assigning gonadotropin dosages above other ovarian reserve test choices 
(age, FSH, AFC). Finally, the question with the highest similarity between geo-
graphic regions was the low selection of AMH (26.7% [4/15]) as the best predic-
tor of ongoing pregnancy rates. Majority of IVF centres in the 3 regions essen-
tially agreed that AMH was not the best predictor of ongoing pregnancy rates 
but rather the age (60% [9/15]) of the patient (Table 1). 

 

 
Figure 1. Demonstrates the proportion of respondent-IVF centres represented by select-
ing a specific test to evaluate ovarian reserve in response to the question “Which test do 
you think is best for evaluating ovarian reserve?” 

 
Table 1. AMH as a favoured biological marker for predicting of ovarian reserve as compared to other parameters. 

Parameter Age  FSH  AFC  AMH  Other  

 
Centres % 

(n) 

No. 
Cycles % 

(n) 

Centres % 
(n) 

No. 
Cycles % 

(n) 

Centres % 
(n) 

No. 
Cycles % 

(n) 

Centres % 
(n) 

No. 
Cycles % 

(n) 

Centres % 
(n) 

No. 
Cycles % 

(n) 

Evaluating ovarian reserve - - 0 (0) 0 (0) 6.7 (1) 6.7 (168) 93.3(14 93.3 (2336) - - 

Guide as COH starting dose 20.0 (3) 20.0 (501) 6.6 (1) 6.7 (168) 13.3 (2) 13.3 (333) 60.0 (9) 60.0 (1502) - - 

Estimation of ovarian failure - - - - 13.3 (2) 13.3 (333) 86.7(13) 86.7 (2171) - - 

Best predictor of ongoing 
pregnancy in clinic 

60.0 (9) 60.0 (1502) - - - - 26.7 (4) 26.7 (669) 13.3 (2) 13.3 (333) 

 
Table 2. Use of AMH as a first line ovarian function test. 

 YES NO 

Parameter IVF centres % (n) IVF Cycles % (n) IVF centres % (n) IVF Cycles % (n) 

Perform ovarian function testing 66.7 (10) 66.7 (1670) 33.3 (5) 33.3 (834) 

AMH as first-line testing 73.3 (11) 73.3 (1835) 26.7 (4) 26.7 (669) 

Base COH protocol on AMH 93.3 (14) 93.3 (2336) 6.7 (1) 6.7 (168) 
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Table 3. Regional/geographical distribution of fertility centres that used AMH and are registered with FERSOG in Ghana. 

Name of region IVF centres % (n) No. Cycles % (n) 
AMH as a first line 

test % (n) 
AMH as the best marker for assigning  
the starting gonadotropin dose % (n) 

Greater Accra 54.55 (11) 54.55 (1366) 53.33 (8) 66.67 (10) 

Ashanti 44.13 (3) 44.13 (1105) 13.33 (2) 6.67 (1) 

Western 1.32 (1) 1.32 (33) 6.67 (1) 6.67 (1) 

Total 15 100 (2504) 73.33 (11) 80.0 (12) 

5. Discussion 

This study surveyed the practice of embryologists and clinicians in fifteen (15) 
fertility centres evaluating the use of AMH and its application to IVF in Ghana. 
Currently, IVF hospitals or clinics have multiple tests for evaluating ovarian re-
serve and estimating the potential response to COH. Based on our survey results, 
AMH appears to be a highly valued test with an important role in both evaluat-
ing ovarian reserve and attempting to predict ovarian response to stimulation 
with 73.3% (11/15) of responding practitioners reporting it as a first line test and 
93.3% (14/15) reporting that it is the best test for evaluating ovarian reserve in 
their practice. In 2008, Maheshwari et al. [23] reported on a survey results from 
72 IVF providers within the UK’s National Health Service with the goal of 
ascertaining how IVF was offered to women of advanced maternal age and how 
ovarian reserve was assessed. They identified that 95% of IVF centres used base-
line FSH to evaluate ovarian reserve and only 4.5% used AMH. Of note: this 
study’s data was collected from 2006 to 2007, and clinical practice patterns 
within the IVF community continually changed. Given the time lapse from 
2006-2007 until May to June 2020 (the year of our study), this study likely does 
not accurately reflect the current use of AMH within the UK. Thus, as illustrated 
by this contrast, AMH use has dramatically increased from 2006 to present 
(2020). A previous study by Van Voorhis and colleagues (Van Voorhis, 2010), 
surveyed clinics within the USA with the highest reported IVF live birth rates to 
assess for specific practice patterns that contributed to the IVF success. They 
identified specific practices common to high-performing clinics which included 
ovarian reserve screening for all patients and the use of cycle day 3 FSH and 
AFC. With specific regard to AMH, they reported that only 30% of high per-
forming clinics used AMH to measure ovarian reserve [24]. In this study, we 
report that, 66.7% (1670 cycles (10/15) of respondent-IVF cycles] of reporting 
clinics test all IVF patients for ovarian reserve.  

Whether all patients require ovarian reserve testing prior to IVF however re-
mains unanswered. Although fertility predictably declines with age, the out-
comes of infertility treatment vary greatly among patients within the same age 
cohorts. Ovarian reserve testing may assist IVF providers in identifying those 
patients at risk for suboptimal outcomes and provide information to more effec-
tively counsel and select a gonadotropin dose for the patient undergoing COH. 
However, when ovarian reserve testing is applied broadly, especially to young 
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women, the potential for a false positive result identifying low ovarian reserve 
increases and lowers the predictive power of the test, and may be misleading 
[25]. In a recent ASRM committee opinion, the authors concluded that evidence 
of decreased ovarian reserve does not necessarily equate inability to conceive 
[14] [25] [26] [27]. However, the ASRM committee opinion does not discourage 
the broad use of AMH as there is likely benefit and conclude by stating that 
“there is insufficient evidence to recommend that any ovarian reserve test now 
available should be used as a sole criterion for the use of assisted reproductive 
technologies” [14]. Additionally, a consensus opinion from ASRM and ESHRE 
stated that “ovarian reserve testing has moderate accuracy in predicting quanti-
tative responses but low accuracy for qualitative predictions, unless very high 
thresholds are used” [16]. At this juncture, no definitive statement that all IVF 
patients should undergo ovarian reserve testing has been made from the two 
largest reproductive societies in the world [thus; ESHRE and ASRM].  

When the respondents in our research were asked if AMH is considered a first 
line test and if they believed AMH was the best test for evaluating ovarian re-
serve, the response was 73.3% and 93.3% respectively. Multiple analyses com-
paring the various ovarian reserve tests have been performed with no clear con-
sensus on selecting a superior test [26] [28]; however, AMH and AFC appear to 
be favoured by IVF practitioners [28] [29] [30]. Prior researchers have attempted 
to address the precision, accuracy, and predictive value of AMH in addressing 
those outcomes, comparing AMH both individually and in combination with 
other tests. In the past, the uses of early (Day 2/3) follicular FSH serum levels 
were considered the gold standard for assessing ovarian reserve; however, multi-
ple other metrics have since emerged with robust studies supporting their use. 
Using baseline FSH levels, linear correlations demonstrate that rising FSH values 
correspond with decreasing AMH values; however, predictive superiority for 
actual IVF outcomes has yet to be coordinated [31]. When a single marker is se-
lected, AMH appears to outperform other metrics of ovarian reserve in predict-
ing oocytes retrieved and the number of cancelled cycles [30] although there are 
contrasting reports [30]. This is especially seen with analysing pregnancy rates and 
live births. In several series, AMH levels are associated with live births [28] [32]; 
but in others, no association was identified [33]. In a recent 2015 meta-analysis 
conducted by Tal et al., [34] 19 studies were analysed by specific subpopulations 
comparing the predictive value of AMH with implantation and pregnancy rates, 
and they concluded that AMH has some association, but with weak predictive 
value [34]. In another recent meta-analysis, which included 13 studies, they also 
conclude that AMH does have some association with predicting live birth; how-
ever, its predictive accuracy is poor with low calculated diagnostic odds ratios 
[35]. Despite the confounding results identified within the literature regarding 
the predictive value for pregnancy outcomes, AMH as a measure of ovarian re-
serve is generally reported as uniformly accurate. However, the hesitance to fully 
adopt AMH into clinical practice demonstrated by several researchers (including 
our study) may have a historical basis on the development of the AMH assays 

https://doi.org/10.4236/arsci.2021.91009


D. Mawusi et al. 
 

 

DOI: 10.4236/arsci.2021.91009 90 Advances in Reproductive Sciences 
 

integrated into clinical use [36]. Confounding the clinical use of AMH from 
2002 till now [July, 2020] is the availability of different commercial assays, which 
resulted in substantially different quantitative values [37] [38]. Since 2011, stud-
ies reporting on AMH values have been measured by the AMH Gen II assay and 
thus lead to an improvement in the homogeneity of the AMH literature.  

The predictive value of AMH on IVF outcomes is still yet to be definitively 
established and multiple reviews addressing the use of AMH have outlined both 
actual and theoretical shortcomings of its application to fertility treatments. 
With newer, more reliable AMH assays available, the need for relevant nomo-
grams and cut-off values related to treatment outcomes should be forthcoming 
but currently are still lacking. Given that the exact role of AMH is yet to be de-
finitively established, our data provide an interesting perspective that despite the 
potential shortcomings of AMH and the current evolution of the assays used, it 
is still considered a first line test of ovarian reserve and is reported by the major-
ity of our respondents to have significant direct value in the management of IVF 
cycles. Despite the encouraging recent reports of AMH use and the widespread 
use demonstrated by other scientists and this study, providers must be cogno-
scente of the limitations; especially if it is used as the primary test to evaluate 
ovarian reserve. First, the AMH values produced by the specific assay should be 
considered unique to the laboratory completing the assay. As discussed above, 
Gen II AMH assays should be used making comparing values obtained with 
current literature more relevant. However, even with the same Gen II assay, a 
wide range of average values were still reported by Zuvela et al. [39] [40] [41]. 
Additionally, caution must be used if results from a single ovarian reserve 
marker will lead to specific, definitive IVF treatment alteration. This is especially 
important that IVF centres use caution not to deny patients autologous oocyte(s) 
use based on a single AMH value. AMH has demonstrated benefits with assign-
ing gonadotropin dosing, avoiding cycle cancellation and OHSS.  

6. Limitation of the Study 

Although this study represents the first of its kind in Ghana, a potential weak-
ness of respondent bias or incorrectly classifying their clinical IVF cycles may 
exist. Additionally, our findings represent the opinions of IVF centres, and do 
not necessarily represent best clinical practices or evidence-based medicine.  

7. Conclusions 

This study provides insight into the use of AMH and its value relative to other 
metrics of ovarian reserve from a small population of IVF centres in Ghana. At 
this time, it appears that the vast majority of ART practitioners are using AMH 
regularly in clinical practice and place a high value on its ability to evaluate 
ovarian reserve and its predictive abilities for COH. 
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Appendix I. Anti-Mullerian Hormone (AMH) Research  
Questionnaire in Ghana 

Contact Information: 
Dickson Mawusi  
University of Health and Allied Sciences (UHAS) 
Department of Biomedical Sciences 
Phone: 0244297814 
Email: mdickson@uhas.edu.gh 
The aim of this study is to assess how Anti-Mullerian hormone (AMH) is 
used across fertility centres in Ghana to test ovarian reserve and guide in in 
vitro fertilization (IVF) cycle management. 
Part I – Demographic section 
 Name of Hospital/Clinic: 
 Name of Medical Director: 
 Name of Clinical Embryologist(s): 
 Email address: 
 Is your facility registered with the Fertility Society of Ghana (FERSOG)? 

Yes/No 
 Are you a registered member of the fertility Society of Ghana (FERSOG)? 

Yes/No 
 How many IVF cycles has your hospital/Clinic performed annually during 

the past 3 years? 
Part II 
For each question, multiple choice answers are provided. Please select by 
circling ONLY one answer. 
1) Have majority of patients visiting your IVF clinic already undergone ovarian 
function testing? 
• Yes 
• No 
• I do not know 
2) Would you consider AMH testing a first- or second-line test? 
• First 
• Second 
• I do not know 
3) Would you change your stimulation protocol based on AMH results? 
• Yes 
• No 
• I do not know 
4) How relevant do you consider the use of AMH testing in your rou-
tine/practice? 
• Extremely relevant 
• Relevant 
• Not so relevant 
• Uninteresting 
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5) If the AMH test is available in your hospital/clinic at no cost, would you use it 
routinely? 
• Yes 
• No 
• I have not thought about this 
6) If you have to choose one of the factors listed below, which would serve you 
best in assigning the starting gonadotropin dose? 
• Age 
• FSH 
• AFC 
• AMH 
7) Which test do you think is best for evaluating ovarian reserve? 
• AMH 
• AFC 
• Basal hormone tests (FSH, LH, and E2) 
• None of the above 
8) In your opinion, what is the best use of AMH? 
• To predict low ovarian reserve and response to stimulation 
• To predict high ovarian reserve and response to stimulation 
• To predict both low and high ovarian reserve and response to stimulation 
• To predict pregnancy and live birth rates 
• None of the above 
9) Which test do you think is best predictor for premature ovarian failure or 
menopause? 
• AMH 
• AFC 
• Basal hormone tests (FSH, LH, and E2) 
• None of the above 
10) What do you think is the best predictor of ongoing pregnancy rate in your 
Clinic/Hospital? 
• Age 
• FSH 
• AFC 
• AMH 
• Other 
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