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Report to Executive Licensing Panel
Brief description of the centre and its licensing history:
The project ‘Biochemistry of Early Human Embryos’ (R0067) was first licensed in 1995. The
project seeks to evaluate changes in the media of cultured embryos resulting from their
metabolism and correlate those changes with embryo viability and potential for live birth, as
well as with secondary factors such as patient health.
The PR applied in July 2010 to change the licensed research premises from the University of
York (centre 0062) to the Hull IVF Unit (centre 0021). This change was approved by the
Executive Licensing Panel on 10 September 2010.
The current licence is due to expire on 31 January 2016, having been last renewed for three
years by a Research Licence Committee (RLC) on 11 September 2012. The RLC considered
a desk-based assessment of the research licence application. The last time the centre and
project were inspected was on 11 August 2011. The interim inspection report found no noncompliances and no recommendations needed to be made.
Title of research project:
Biochemistry of Early Human Embryos
Summary for licensing decision:
In considering overall compliance, the inspection team considers there is sufficient
information drawn from documentation submitted by the centre prior to inspection and from
observations and interviews conducted during the inspection visit, to draw a conclusion on the
continuation of the centre’s licence.
The Executive Licensing Panel is asked to note that at the time of the inspection there were no
areas of non-compliance. All embryos donated to the project have been used for the objectives
authorised by the licence to meet the defined statutory purposes.
Recommendation to the Executive Licensing Panel:
The inspection team considers that overall there is sufficient information available to
recommend the continuation of this centre’s licence without additional conditions.
.
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Summary of project
Lay summary of the research project:
This study will be the first to investigate the metabolism of embryos derived from overweight
and obese women and those with a body mass index (BMI) in the healthy range. Strong
evidence for an association between maternal obesity and reduced embryo quality comes
from studies on domestic animals, where a high level of feeding prior to and during
conception leads to adverse outcomes in pregnancy; observations which we have linked to
the metabolism of the early embryo. This proposal seeks to test the hypothesis that embryo
metabolism is associated with maternal obesity. The experimental methods to be used are
mainly ‘non-invasive’; they involve placing the surplus embryos individually in a micro-droplet
of culture medium which does not harm the embryos in any way but allows us to study their
biology and then replace them in a fresh culture droplet to monitor their development to the
blastocyst stage - at which they would normally begin to implant in the uterus (womb). The
experiments will measure key processes of embryo metabolism; how nutrients are taken up
from the culture medium and used (i) to generate the energy which powers all cellular
functions and (ii) to provide the building blocks for the proteins involved. Specifically, the
project will measure the consumption of oxygen and nutrients including glucose and amino
acids, the constituents of proteins. We know from our previous work that these profiles of
nutrient consumption are directly related to the ability of early embryos to form a blastocyst in
culture and to give rise to a pregnancy following embryo transfer. We will also measure the
amount of ‘fat’ within the embryos since this may well be increased in obesity and
compromise embryo health. The data will be related to the BMI of the patient, the aetiology of
infertility, which will be established from routine clinical investigation including hormone
profiles, egg number and quality, fertilisation rates, and embryo development. We will also
compare the biological data on a patient’s surplus embryos with the outcome of IVF
treatment, i.e., the fate of the transferred sibling embryos. This may tell us whether embryo
metabolism is characteristic of a given patient and relates to pregnancy outcome, especially
the risk of miscarriage. Furthermore, whilst carrying out these studies, we will analyse our
data to confirm a relationship between early embryo viability and the way in which the embryo
metabolises nutrients from the medium in which it is grown. This will help us in our ultimate
goal of discovering non-invasive markers of embryo viability.
Objectives of the research:
We feel that addressing the questions posed throughout this project will provide valuable
information on the question ‘what makes a good embryo’? Our hypothesis is that a good
embryo needs to expend less energy rectifying damage to the genome, transcriptome and
proteome. The research will also provide a number of markers of embryo health; at the
molecular and cellular levels – against which improvements in IVF technologies may be
tested. The specific objective is to determine the influence of maternal BMI on the
metabolism of the embryo. Maternal overweight/obesity compromises reproductive health in
terms of conception rates, miscarriage, pregnancy outcome and long term health. This
proposal tests the hypothesis that these problems are due to a negative impact of obesity on
embryo health. A range of established non-invasive, metabolic markers predictive of embryo
viability will be applied to surplus human embryos arising from IVF. The data will be related to
BMI, clinical background, and pregnancy outcome of sibling embryos to provide key
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information to women on the importance of achieving an appropriate BMI to maximise their
chances of conception and ensure their offspring’s health
Lay summary of progress made in 2012, as provided by the Person Responsible (PR)
in the Research Information and Data Sheet for 2012:
Overweight and obese (OWOB) women are reported to have a lower chance of pregnancy.
The nutritional enrichment of the periconceptual environment apparent in obese women may
be detrimental for embryo viability. In this work, the development and metabolism of embryos
derived from OWOB women has been compared with those from normal weight women. To
do this, we investigated embryo development and utilisation of glucose, pyruvate, lactate and
18 amino acids, all using established techniques developed in the course of this licence’s
history. We have compared the results for normal weight and OWOB and examined the
findings in relation to blastocyst development and pregnancy outcome.
We have analysed the data from 29 patients who donated a total of 150 embryos from day 5
to 9 of development. Glucose consumption is significantly reduced in embryos generated from
OWOB, compared to normal weight women (p=0.001), however there were no differences in
the metabolism of pyruvate or lactate. Amino acid metabolism was more active in embryos
generated from OWOB women (p=0.057) and significant differences were seen in the
turnover of individual amino acids that were also predictive of blastocyst formation and
pregnancy outcome (notably, glutamate and asparagine p<0.01). Furthermore, oocytes from
OWOB women tend to be smaller and lead to reduced blastocyst compared to normal weight,
women.
The data support the hypothesis that embryo viability is compromised in OWOB women. This
may reduce not only the chances of conception, but have long-term implications for the health
of offspring. This is a significant finding and is currently being written up for publication.
In on-going work, we will measure blastocyst cell numbers (total, inner cell mass and
trophectoderm), time-lapse study of development and hatching patterns, triglyceride content
of embryos and gene expression of GLUT transporters, the role of L-Carnitine and insulin
supplementation of culture media.
Publications:
• Leary C, Killick S, Sturmey R. Human embryo developmental dynamics in relation to
maternal and paternal body mass index. Poster presentation at Fertility 2013 and abstract
publication Human Fertility (in press)
• Leary C, Killick S, Leese H, Sturmey R. Compromised oocyte quality and embryo
development in women with an elevated body mass index (BMI). Oral Presentation at BFS
2012 and abstract publication Human Fertility, 15 (1), P42-50 (OC15)
• Leary C, Killick S, Sturmey R. Maternal body mass index and incidence of dizygotic
twining amongst IVF patients. Poster presentation at ESHRE 2012 and abstract
publication Human Reproduction, 12(S2) ii226-247 (P316)
• Leary C, Killick S, Sturmey R. Comparison of clinical pregnancy rates (CPRs) and embryo
cryosurvival in frozen cycles for normal and overweight obese women (OVOB). Poster
presentation at ACE 2012 and abstract publication Human Fertility, 15 (S1), P1-26 (P040).
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•
•

Leary C. Should obese women be denied access to fertility treatment on the NHS?
Biologist 2011 58 (2), 24-26.
Book chapter- Leary C, Sturmey R, Leese H, Smith D (2012) Amino acid turnover as a
biomarker of embryo viability. Practical Manual of In Vitro Fertilisation. Advanced Methods
and Novel Devices eds Nagy ZP, Varghese AC, Agarwal A. Springer Press.

Donation and use of embryos:
In the period from 1 January 2012 to 31 December 2012, the centre reported the use of 334
fresh embryos and five frozen embryos. No embryos were created for use in the project.
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Details of inspection findings
Inspection findings

►

Ensure that all licensed research by the centre meets ethical standards, and is
done only where there is both a clear scientific justification and no viable alternative to
the use of embryos (Guidance note 29, 30, 31)
What the centre does well.
The renewal of research licence R0067 was granted by the Research Licence Committee on 11
September 2012, the licensed activities being the creation, use, keeping and storage of
embryos. None of these activities is prohibited by the HF&E Act 1990 (as amended). The
renewal of the licence was approved to allow research for the following designated purposes:
o Increasing knowledge about serious disease or other serious medical conditions
HFE Act 1990 (as amended) Schedule 2 3A(2)(a)

o Promoting advances in the treatment of infertility
HFE Act 1990 (as amended) Schedule 2 3A(2)(d)

o Increasing knowledge about the development of embryos
HFE Act 1990 (as amended) Schedule 2 3A(2)(h)

At the last renewal, the application’s peer reviewer agreed that the use of human embryos was
necessary and justified for the proposed research. Evidence of approval by an ethics committee
was also provided. At this inspection, the PR advised the inspector that approval for the project
from the East Yorkshire & North Lincolnshire Research Ethics Committee remains in place and
also that the project is still undertaken to satisfy the designated purposes listed above.

What they could do better.
Nothing noted

►

Have respect for the special status of the embryo when conducting licensed
activities (Guidance note 15, 18, 22, 25, 26)
What the centre does well.
On inspection, a review of centre documentation and an audit of records of the usage of ten
sets of embryos in the project demonstrated that:
• Comprehensive records of the usage of embryos in the research project are maintained
from embryo donation to the project through to disposal at the end of the research process
(RLC R13).
• The researchers have a documented procedure for ensuring that embryos do not
develop beyond 14 days post-fertilisation or the appearance of the primitive streak,
whichever is earlier (RLC R28). The audit of records confirmed compliance with this
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•
•

requirement.
All embryos donated to the project have been used for the objectives authorised by the
licence to meet the defined statutory purposes (RLC R5 and R23).
A storage log is maintained which records the storage consent expiry dates for any
embryos in storage for research purposes. All frozen embryos used in the research
project have been used within their consented storage period (RLC R39).

The research identifiers for ten sets of embryos used in research were used to track back to ten
sets of patient records in the treatment unit at Hull IVF. Audit of these ten sets of patient records
indicated that:
• Effective consent for the use of the embryos in the research project had been documented
by the gamete providers (RLC R18).
• The transfer of embryos to the research project and a check of the gamete providers’
consent for research are witnessed by two embryologists and this is documented (RLC
R18).
• The developmental stage of the embryos at the time of donation to research noted in the
patient records concurred with that noted in the research usage log, assisting the
researchers in ensuring disposal before 14 days post-fertilisation (RLC R28).
The PR has ensured that appropriate records of embryo usage are maintained and that annual
usage is reported to the HFEA (General Direction 0002 and RLC R13, R14 and R15).
A risk assessment of the research activities completed in May 2013 was provided. It documented
a meeting at which the practices concerning consenting for research, witnessing, security,
training, equipment, the anonymisation of research embryos, the research uses, and the
separation of research and clinical roles, were discussed and reviewed for compliance with HFEA
CoP requirements. A report of an audit of research consents was also provided. These
documents provide good evidence of the centre’s detailed and effective approach to quality
management, as well as the compliance of activities associated with the research project.

What they could do better.
Nothing noted
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Changes / improvements since the last inspection on 11 August 2011:
Area for improvement

Action required

The interim inspection on 11
August 2011 found no noncompliances

None required

Action taken as evidenced
during this inspection
None required

The desk-based assessment
on 21 August 2012,
performed for the renewal of
the licence, noted only:
The PR returned the
‘Research information and
data sheet’ for 2011 which
reports annual embryo
usage, to the HFEA on 24
February 2012. This was
after the date for submission
stated in General Direction
0002 (31 January of the
following year). Research
licence condition R14
requires the PR to provide, in
such form and at such
intervals as it may specify in
Directions, with such copies
of or extracts from the
records, or such other
information, as the Directions
may specify.

Going forward the PR should
ensure that the ‘Research
information and data sheet’
for the project is returned
each year within the
timescale required by General
Direction 0002.
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Areas of practice that require the attention of the Person Responsible
The section sets out matters which the Inspection Team considers may constitute areas of non compliance. These have been
classified into critical, major and others. Each area of non compliance is referenced to the relevant sections of the Act, Regulations,
Standard Licence Conditions, Directions or the Code of Practice, and the recommended improvement actions required are given, as
well as the timescales in which these improvements should be carried out.

►

Critical area of non compliance
A critical area of non compliance is an area of practice which poses a significant direct risk of causing harm to a patient, donor
or to an embryo. A critical area of non compliance requires immediate action to be taken by the Person Responsible

Area of practice and
reference
None

Action required and
timescale for action

PR Response
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►

Major area of non compliance
A major area of non compliance is a non critical area of non compliance:
• which poses an indirect risk to the safety of a patient, donor or to an embryo through the procurement, use, storage or
distribution of gametes and embryos, which do not comply with the centre’s licence;
• which indicates a major shortcoming from the statutory requirements;
• which indicates a failure of the Person Responsible to carry out his/her legal duties
• a combination of several “other” area of non compliance, none of which on their own may be major but which together
may represent a major area of non compliance.

Area of practice and
reference
None noted.

Action required and
timescale for action

PR Response
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►

Other areas of practice that requires improvement
Areas of practice that requires improvement is any area of practice, which cannot be classified as either a critical or major area
of non compliance, but which indicates a departure from good practice.

Area of practice and
reference
None noted.

Action required and
timescale for action

PR Response
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Additional information from the Person Responsible
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