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Abstract
Background: Implantation of an embryo in Artificial Reproductive Techniques is a complex process. With the advent of ERA, a diagnostic tool was supposedly 
developed to identify a receptive endometrium based on the array of 238 genes which are expressed at different times in a cycle. 

Case: The current case describes a patient with three previously failed IVF cycles, who underwent an ERA testing in an HRT cycle, with diagnosis of a post receptive 
endometrium. However, an embryo transfer was performed on day 5 after progesterone rise in a natural cycle, resulting in successful achievement of pregnancy, despite 
timing the embryo transfer outside the assumed window of implantation as diagnosed by ERA. 

Conclusion: This puts into perspective the question whether ERA can be regarded as the ultimate tool of endometrial receptivity assessment. 

Teaching points

1. A displaced window of implantation after an ERA in an HRT cycle may not be replicated in a natural cycle.

2. An accurately timed natural cycle, correlating ultrasound findings with hormonal profile is crucial for a successful embryo transfer.

3. Further large prospective studies are needed to confirm that a difference exists between an HRT and a natural cycle.
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Introduction
Human endometrium is a dynamic tissue that undergoes cyclical 

physiological changes in response to steroid hormones [1]. The 
endometrium is receptive to a potentially implanting embryo during 
a specific time in the menstrual cycle, known as the “window of 
implantation”. For implantation to occur, a synchronous coordination 
must exist between the embryo development stage and the endometrial 
status, therefore lately endometrial receptivity has become a focus for 
research [2]. 

Noyes et al initially defined a set of morphological criteria to 
evaluate endometrial development and for histological dating of 
endometrium [3,4]. Studies have since concluded that histological 
endometrial dating is not useful when determining the management of 
women with reproductive failure [5].

After numerous studies it became apparent that the study of a few 
molecules, when investigating the complex role of the endometrium 
in implantation was insufficient and new approaches were taken 
utilizing genomics, proteomics and metabolomics and finally lead to 
a molecular diagnostic test, named Endometrial Receptivity Array 
(ERA) which is based on a customized array of 238 genes.  A specific 
transcriptomic signature identifies the receptive endometrium 7 days 
after the luteinizing hormone peak (LH+7) in natural cycles or 5 days 
after progesterone administration (P+5) in a Hormone Replacement 
Therapy (HRT) cycle [6,7]. The ERA test has demonstrated that the 
“window of implantation” can be displaced,either delayed or advanced 

[8] and therefore facilitates the concept of a personalized embryo 
transfer as a therapeutic strategy in recurrent implantation failure [9].  
For a test to be of clinical value, it must be reproducible in the same 
patient. We report a case where an abnormal ERA test in an HRT cycle 
was not replicable in an accurately conducted natural cycle.  

Case report
A 41-year-old patient with primary unexplained infertility of 10 

years attended our clinic after three previous failed IVF treatments in 
other clinics. Her AMH concentration was 1.8 ng/ml. 

During the first treatment under our care, no euploid embryos 
were obtained after PGT-A (Preimplantation Genetic Testing for 
aneuploides). In the subsequent trial, two euploid blastocysts were 
transferred without success.  As aneuploid embryos are the most 
common cause of implantation failure [10] and despite the fact that the 
transfer of 2 euploid embryos failed to result in implantation, an ERA 
test was recommended to exclude a displaced window of implantation. 
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The ERA protocol for an HRT cycle was followed correctly, the ERA 
result identified a post- receptive endometrium.

As a result of one further stimulation, one euploid embryo was 
obtained. Taking the ERA result into consideration and the recent 
evidence suggesting that natural cycles are associated with improved 
endometrial receptivity compared to artificial cycles, the decision was 
taken to transfer the euploid embryo in a spontaneous natural cycle, 
neglecting the ERA result due to lack of scientific evidence of ERA 
in accurately conducted natural cycle [11]. Throughout the patients’ 
natural cycle, periodical ultrasound scans were performed to monitor 
follicular growth in conjunction with the monitoring of serum FSH, 
LH, estradiol and progesterone levels measured with an automated 
Elecsys® immunoanalyzer (Roche Diagnostics, Mannheim, Germany). 
Frozen-thawed embryo transfer was performed 5 days following the 
progesterone rise on day 21 of the cycle [12] as shown in the graph 
(Figure 1) .

 Serum β-hCG (human chorionic gonadotropin) level was positive 
12 days following embryo transfer.  An ongoing pregnancy was 
confirmed at 7 weeks gestation by the presence of a single intrauterine 
gestational sac with foetal pole showing heart activity. 

Discussion
This case demonstrates the successful achievement of pregnancy, 

despite timing the embryo transfer outside the assumed window of 
implantation, as diagnosed by the ERA test result during an HRT cycle.  
This case report raises two issues, first, the question of whether the 
ERA test performed during an HRT cycle can be replicated in a true 
natural cycle and second, what is the optimal means of preparing the 
endometrium in frozen-thawed cycles?

In recent years the number of frozen-thawed embryo transfer 
(FET) cycles has increased significantly. The common treatment 
protocols for frozen embryo transfers are natural cycles with or without 
hCG trigger or endometrial preparation with hormonal treatment 

(artificial cycles), with or without pituitary down regulation with 
Gonadotrophin – releasing hormone agonist.  During an artificial 
FET cycle, estradiol and progesterone are administered to simulate 
the changes in hormonal profile that take place during a natural cycle. 
Recent systematic reviews and meta-analysis that have compared 
different cycle regimens for FET concluded that the evidence available 
is insufficient to support the use of one protocol in preference to 
another. However, the number of randomised controlled trials is 
limited and comprise only small patient numbers [13,14].  Programmed 
cycles are advantageous for patients and fertility units due to limited 
ultrasound monitoring requirements and the flexibility of scheduling.  
In contrast, natural cycles require increased monitoring which may be 
inconvenient for patients and offer little flexibility when scheduling the 
embryo transfer.  In natural cycles, ovulation is the marker for timing 
the thawing and transfer. Ovulation can be estimated by detection of the 
luteinizing hormone (LH) surge in either urine or blood or following 
triggering of ovulation of the dominant follicle using hCG (modified 
natural cycle). The accuracy of the timing is crucial to the success of 
a natural cycle FET.  Recent studies comparing artificial and natural 
cycles, concluded that the optimal means of endometrial preparation 
for frozen- thawed cycle remains unclear and both options may be 
offered to women with regular ovulatory cycles [15,16].

Hence, the validity of studies on natural cycles for FET is 
determined by the method used to detect ovulation correctly as the 
LH surge is crucial to avoid embryo- endometrial asynchrony on 
the day of embryo transfer. Recent studies report ovulation based 
on ultrasound findings alone, which means that a premature LH or 
progesterone rise would be missed [16,17].  In addition, ovulation 
detection using LH urine kits is well recognised to be a sub-optimal 
means of accurately detecting ovulation [18,19].  

Contrary to the previous publications, in the herein presented 
case report ovulation was detected by a combination of ultrasound 
monitoring and serial measurement of LH, estradiol and progesterone, 
which is recognised to be the most accurate method of correctly 
identifying ovulation [14,20]. The LH surge was deemed to have 
commenced with a rise in LH by 180% and continued to rise thereafter. 
A decrease in estradiol levels was noted one day after the LH rise, with 
an increased progesterone (>1.5 ng/ml) confirmed ovulation [14]. A 
recent study has demonstrated that natural cycles are associated with 
better endometrial receptivity than artificial cycles [13].  Artificial 
cycles appeared to have a stronger negative effect on the expression of 
genes and pathways crucial for endometrial receptivity [13]. 

In the case presented here, pregnancy was achieved in an 
appropriately conducted natural cycle despite timing the embryo 
transfer outside the assumed window of implantation, as diagnosed 
by an ERA test in an HRT cycle. The successful embryo transfer took 
place at LH+7 days and therefore in a time period judged to be post-
receptive by the previously performed ERA test. In light of this result, 
the question arises, whether an ERA performed during an HRT cycle 
can reliably predict the window of implantation in a natural cycle?  

Further studies of natural cycles with both, ultrasound and 
hormonal monitoring to correctly identify ovulation for frozen 
thawed embryo transfer are merited and it might be that in future the 
ART could go back to a natural cycle.
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