CONFIDENTIAL UNTIL PUBLISHED

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Early value draft guidance

Genedrive MT-RNR1 ID Kit for detecting a
genetic variant to guide antibiotic use and
prevent hearing loss in babies

The National Institute for Health and Care Excellence (NICE) is producing early
value guidance on using Genedrive MT-RNR1 ID Kit in the NHS in England. The
diagnostics advisory committee has considered the evidence and the views of
clinical and patient experts. This topic is part of the pilot using the new early value
assessment approach. Early value assessment guidance recommendations are
conditional while more evidence is collected on the technology to address
uncertainty in the evidence base. Once further evidence is collected, this guidance
will be reviewed to make a decision on the routine adoption of the technology.

This document has been prepared for public consultation. It summarises the
evidence and views that have been considered, and sets out the recommendations
made by the committee. NICE invites comments from registered stakeholders,
healthcare professionals and the public. This document should be read along with
the evidence (an early value assessment report and the early value assessment
report erratum).

The advisory committee is interested in receiving comments on the following:

e Has all of the relevant evidence been taken into account?
¢ Are the summaries of clinical and cost effectiveness reasonable interpretations of
the evidence?

¢ Are the recommendations sound, and a suitable basis for early value guidance to
the NHS?

Equality issues

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular protected
characteristics and others. Please let us know if you think that the recommendations
may need changing to meet these aims. In particular, please tell us if the
recommendations:
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e could have a different effect on people protected by the equality legislation than
on the wider population, for example by making it more difficult in practice for a
specific group to access the technology

e could have any adverse effect on people with a particular disability or disabilities.

Please provide any relevant information or data you have about such effects and
how they could be avoided or reduced.

Note that this document is not NICE's final guidance on Genedrive MT-RNR1 ID
Kit. The recommendations in section 1 may change after consultation.

After consultation, NICE will consider the comments received. The final
recommendations will be the basis for NICE’s early value guidance on using the
technology with evidence generation.

For further details, see NICE health technology evaluations: the manual.

Key dates:

Closing date for comments: 21 February 2023
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1 Recommendations

1.1 Genedrive MT-RNR1 ID Kit can be used, while evidence is being
generated, as an option for detecting the genetic variant m.1555A>G to

guide antibiotic (aminoglycoside) use and prevent hearing loss in babies.

1.2 Healthcare professionals should tell parents about the possible
implications of positive test results for their baby and their family at an

appropriate time, and give support and information.
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Potential benefits of early access

¢ Clinical: Evidence suggests that the Genedrive MT-RNR1 ID Kit quickly and
accurately identifies babies with the genetic variant (MT-RNR1 m.1555A>G)
who may be at risk of hearing loss if given aminoglycoside antibiotics. This will
allow equally effective alternative antibiotics to be used instead.

¢ Unmet need: There is currently no test available in the NHS that gives results
quickly enough to inform decisions on antibiotic prescribing.

¢ Resources: The long-term savings to the NHS associated with hearing loss

and fitting cochlear implants could be substantial.

Managing the risk of early access

¢ Time to antibiotics: Evidence suggests that time to antibiotics is not affected
by implementation of the test. But the evidence was mostly generated in 1 large
specialist neonatal intensive care unit. The test should be implemented in a
treatment plan that aims to deliver antibiotics within 1 hour only if it does not
cause a delay. Data on time to antibiotics should be collected in a range of
centres and settings, including smaller non-specialist centres and outside
neonatal intensive care units.

¢ Antibiotic resistance: The alternative antibiotics are associated with an
increased risk of antibiotic resistance. The risk is likely to be small because the
genetic variant is not common so very few babies will be treated with the
alternative antibiotics. The test should not drive unnecessary use of alternative
antibiotics associated with an increased risk of antibiotic resistance. Evidence
should be generated on how the test result affects antibiotic prescribing
decisions.

¢ Accuracy and technical performance: Evidence suggests the test has high
accuracy. But there is uncertainty because the genetic variant is not common,
so the study results are based on a small number of positive cases. The test

was also updated during the study to reduce the failure rate; real-world data
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suggests the failure rate with the current version of the test is low. Further
evidence should be collected to reduce this uncertainty.

e Costs: The economic evidence suggests the test could be cost effective, but
the upfront costs of buying the Genedrive system may be high. This guidance
will be reviewed within 4 years and the recommendations may change. Take
this into account when negotiating payment options and the length of contracts.

e Equality: The prevalence of the genetic variant differs between ethnic
backgrounds. There are also other variants that are associated with a risk of
hearing loss. Data should be generated in centres with babies from different
ethnicities to promote equality. The test should also be implemented in a wide
range of geographical regions to include patients from various socioeconomic

groups to ensure equal access.

1.3 The recommendation is conditional on further evidence (see section 4)

being generated on:

e how the test affects time to antibiotics
e how the test result affects antibiotic prescribing decisions

¢ the technical performance and accuracy of the test.

2 The technology

Clinical need and practice

2.1 Neonatal bacterial infection is a significant cause of death and illness in

newborn babies. The NICE guideline on neonatal infection recommends

babies with suspected infection or sepsis are treated with benzylpenicillin
with gentamicin and that this should be given as soon as possible and
always within 1 hour of the decision to treat.
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2.2 Babies with a genetic variant in the mitochondrial MT-RNR1 gene
(m.1555A>G) are at increased risk of profound bilateral deafness caused
by damage to the ear (ototoxicity) if they have treatment with the

aminoglycoside family of antibiotics, which includes gentamicin.

2.3 Currently available laboratory testing for m.1555A>G cannot provide
results quickly enough to inform antibiotic prescribing in babies with

suspected infection or sepsis that need to be treated within 1 hour.

The intervention

24 The Genedrive MT-RNR1 ID Kit (Genedrive) is a qualitative in vitro
molecular diagnostic test for detecting the MT-RNR1 m.1555A>G variant.
It is intended to be used by healthcare professionals in a near patient
setting using a buccal (cheek) swab sample. The company says that the
kit provides a result within about 26 minutes. This could help ensure that
babies who have the m.1555A>G variant have alternative antibiotics and

avoid irreversible, lifelong hearing loss caused by ototoxicity.

The comparator

2.5 The comparator is no testing to determine the baby’s MT-RNR1 m.1555

variant status before treatment with aminoglycosides.

3 Committee discussion

The diagnostics advisory committee considered evidence on Genedrive

MT-RNR1 ID Kit for detecting a genomic variant to guide antibiotic use and prevent
hearing loss in babies from several sources, including an early value assessment

report and an overview of that report. Full details are in the project documents for

this quidance.
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Patient and carer considerations

3.1

A patient expert explained the impact that aminoglycoside-induced
hearing loss has on children and their families. Parents and families are
already under considerable stress when a baby is admitted to a neonatal
unit because of suspected infection or sepsis. When hearing loss does
occur it is a shock and can cause a mix of emotions including confusion,
anger, sadness, disbelief and guilt. The patient expert noted that these
emotions could be made worse if they knew a test existed that could have
prevented this. It can be difficult for parents to explain to other family
members and friends. Parents have several concerns and unanswered
questions around how severe the hearing loss may be, how it will affect
their child’s ability to communicate and develop language skills, and what
support or treatment they may need. They highlighted that the severity of
hearing loss and its effects can vary between children. Children with
hearing loss have reduced access to spoken language, which affects their
ability to communicate, as well as their social and emotional development.
It can also affect their education and employment opportunities in the
future. The committee concluded that aminoglycoside-induced hearing

loss has a major impact on the quality of life of children and their families.

Equality considerations

3.2

The committee discussed how the prevalence of the m.1555A>G variant
differs between ethnic backgrounds. It said that further evidence should
be generated in centres with different patient demographics, for example
with different proportions of people from diverse ethnicities. The
committee also considered equity of access and noted that it would be
necessary to ensure that the test was implemented in a wide range of
geographical regions, to include patients from various socioeconomic
groups. It concluded that these implementation considerations would be

essential to avoid inequalities.
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Clinical effectiveness

Time to antibiotic treatment

3.3

Evidence on time to antibiotic treatment from the PALOH study showed
no statistically significant difference between standard care and when
using the Genedrive test. The PALOH study was a prospective
observational implementation trial based in 2 large specialist neonatal
intensive care units. But most of the data (94% of babies recruited) was
from 1 of these units. A clinical expert said that it was uncertain if the
result from the PALOH study was generalisable to other settings such as
smaller non-specialist centres, or outside of a neonatal intensive care unit
(on a labour ward, for example). There may be differences in how wards
are set up, the experience of staff in implementing new technologies, or
there may be more demands on staff time. The clinical expert explained
that time to antibiotic treatment is very important for the efficacy of the
antibiotics, but it is often a challenge in standard care to ensure that
antibiotics are administered within 1 hour. However, another clinical
expert said that, of those babies that were prescribed antibiotics on the
basis of clinical suspicion of sepsis (10% to 12% of babies), only a small
proportion would benefit from this treatment being delivered within the
hour (around 1%). This is because in a lot of cases, with hindsight, the
antibiotics were not needed because there was no infection. However,
they are given because the consequences of missing the small proportion
who benefit would be severe. The committee agreed that further evidence
in alternative settings was needed but the risk of introducing the test while
further evidence was generated on time to antibiotics was low. It
concluded that the benefits of using the test and preventing
aminoglycoside-induced hearing loss in susceptible babies outweighed
this risk.
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Antibiotic prescribing

3.4 A clinical expert explained that the reason gentamicin is the first-choice
antibiotic is because it is active against a wide range of bacteria (Gram-
negative bacteria and Staphylococcus aureus), and has a low risk of
increasing antibiotic resistance. They said that other antibiotics such as
cefotaxime (a cephalosporin) are equally effective and have a better
safety profile but are not the first choice because using them can lead to
an increase in antibiotic resistance. In the PALOH study, babies that
needed antibiotics and were found to have the m.1555A>G variant were
treated with cefotaxime. A clinical expert said that if the test was
implemented, failed tests and false positive results could lead to more
widespread use of alternative antibiotics that may promote antibiotic
resistance. The committee said that this would not be a concern if the
failure rate and false positive rates remained low but noted that there was
some uncertainty in this data (see sections 3.5 and 3.6). The committee
said that this should be monitored closely and if the test was
implemented, alternative antibiotics should only be used when the test is
positive or when the test fails and there is no time for a second test to be
done. The committee concluded that, although alternative antibiotics are
associated with increased antibiotic resistance, a relatively small number
of babies would be treated with them if the real-world test failure rate and
false positive rate were low. So if the Genedrive test was implemented it
would not lead to increased antibiotic resistance in neonatal units. The
committee also concluded that the alternative antibiotics were equally
effective and so there were no concerns around treating babies with an

alternative if they have the m.1555A>G variant.

Test failure rate

3.5 The PALOH study reported an initial test failure rate for the Genedrive test
of 17.1%. This was reduced to 5.7% after modifications to the test buffer.
The committee said that it had some concerns about the test being
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modified during the study and whether the reported improvement in the
failure rate would be replicated in real-world use. A clinical expert said that
if the test failed, clinicians may decide to use an alternative antibiotic. In
many cases this would be unnecessary and could promote the spread of
antibiotic resistance (see section 3.4). They said that failed tests could
also lead to delays to antibiotic treatment (see section 3.3). However the
company said the PALOH study was an implementation study and the
results were used to update the test. The updated test is currently in use
at Saint Mary’s hospital in Manchester and is the commercially available
Genedrive MT-RNR1 ID Kit. Comments from the Manchester Centre for
Genomic Medicine said that the current failure rate in real-world use since
PALOH is 1.81% (95% confidence interval [CI] 0.6% to 5.18%). The
committee noted that this was promising but that this was based on data
from a large specialist neonatal intensive care unit and may not generalise
to all settings where the test may be used. It said that further data should
be collected on the real-world failure rate of the Genedrive test in different
settings. The committee concluded that, although there was some
uncertainty around the failure rate of the test, this did not present a risk to
the babies being tested and the test could reduce the risk of
aminoglycoside-induced hearing loss. It also concluded that data on the

failure rate could be collected as part of real-world evidence generation.

Diagnostic accuracy of the test

3.6

No false negative results were reported in the PALOH study but only 3
babies were identified with the m.1555A>G variant (true positives). So,
although the reported sensitivity estimate was high at 100% there is still
considerable uncertainty about the value (95% CI 29.2% to 100%). The
committee noted that it would be difficult to reduce this uncertainty without
a very large study because of the low prevalence of the m.1555A>G
variant in the population (around 0.19%). A clinical expert explained that

hearing loss can occur soon after exposure to aminoglycosides, but in
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some babies it might be after they have passed the newborn hearing test.
For babies that develop hearing loss later, it can be more difficult to link it
to their exposure to aminoglycosides. So, it may be difficult to follow up
and identify babies that had a false negative result in a real-world setting.
But the clinical experts said that they were not concerned about false
negative results because at the moment there is no testing at all. So even
with a risk of false negatives, any testing improves the chance of babies
with the m.1555A>G variant being identified and reduces the risk of them
having aminoglycosides. The PALOH study also reported 5 false positive
results. The authors said that this was corrected with an updated test
cartridge design. The committee said that false positive results did not
pose any particular risk to babies, because they would be treated with an
alternative, equally effective, antibiotic. But it reiterated its concerns about
the test being updated during the study and noted that it was uncertain
whether changes made to reduce the false positive rate could affect the
sensitivity. The committee concluded that there was some uncertainty in
the estimated sensitivity of the Genedrive test. It said that post-market
surveillance could be used to follow up babies that test negative on the
Genedrive test but later go on to develop hearing loss. Retrospective
laboratory testing of these babies, in addition to routine confirmatory
testing of babies with a positive result, could help improve the precision of

the sensitivity estimate and confirm the real-world false positive rate.

Risk of aminoglycoside-induced hearing loss

3.7 The external assessment group (EAG) said that there was clear evidence
that the m.1555A>G variant is a risk factor for aminoglycoside-induced
hearing loss. However, the evidence is from case-control studies that may
overestimate this risk, and so the precise level of risk is uncertain. The
committee said that it would be difficult to use an alternative study design
because of ethical concerns, so it would likely always be uncertain. Other
variants in the MT-RNR1 gene are also associated with a risk of
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aminoglycoside-induced hearing loss. Therefore, it considered that babies
that test negative for the m.1555A>G variant but still go on to develop
hearing loss should be followed up with laboratory testing to determine if
they have had a false negative result, or have a different MT-RNR1
variant. The committee concluded that, although there was some
uncertainty around the risk and severity of hearing loss, further evidence

generation would be unlikely to address this.

Cost effectiveness

Upfront costs

3.8

Implementing the Genedrive test with real-world data collection would
incur upfront costs that would be lost to the NHS (that is, sunk costs) if it is
later shown not to be value for money. The committee considered that
these upfront costs included the Genedrive MT-RNR1 ID System (£4,995)
and Bluetooth printer (£400). A clinical expert said that centres may need
more than 1 Genedrive system to successfully implement the test and the
company noted that Saint Mary’s hospital in Manchester has 2 systems in
use. The EAG noted that this would not substantially affect the cost per
test because of the high volume of testing and expected lifespan of the
equipment. However, the committee concluded that the upfront costs of
implementing the Genedrive test should be carefully considered by
commissioners. It noted that purchase options not associated with large
capital investment costs should be explored for any conditional

recommendation and real-world data collection.

Model assumptions

3.9

The EAG’s early economic model made a number of key assumptions. It
assumed no effect on time to antibiotic treatment when using the
Genedrive test so the consequences of any delay were not included in the

economic analysis (see section 3.3). The EAG explained that it made a
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pragmatic decision to assume no effect on the time to antibiotics (as
reported in the PALOH study). It also said that the data on time to
antibiotics and outcomes was uncertain. The committee said that any
future model for a full diagnostics evaluation and guidance should include
time to antibiotic treatment and explore how any delays to antibiotics
affect clinical outcomes. The model used the high diagnostic accuracy
estimates reported in the PALOH study, which the committee recalled had
some uncertainty around them (see section 3.6). The committee noted
that the early model also assumed that all babies with the m.1555A>G
variant treated with aminoglycosides had severe or profound hearing loss.
It said that the true risk and severity of deafness was difficult to estimate
and would likely always be uncertain because it would be difficult to study
(see section 3.7). The committee concluded that overall, the model
assumptions were reasonable, but that any future model to be used for full
guidance recommendations should include time to antibiotic treatment

and its associated outcomes.

Cost effectiveness

3.10 The committee noted the high cost of identifying 1 baby with the
m.1555A>G variant because it is relatively uncommon in the population.
But the EAG’s early economic model showed that the Genedrive test has
the potential to be cost effective because over the lifetime of the baby it is
cheaper and more effective than standard care. The committee said that
this was based on a number of assumptions (see section 3.9). But it
understood that hearing loss is associated with substantial healthcare
costs and can have a major impact on quality of life. It also noted that the
sensitivity analysis showed that changing these assumptions was unlikely
to change the model conclusions. A patient expert highlighted the wider
societal costs and educational impact of hearing loss. The committee
noted that these costs were not captured in the model. It said that,
although these are important considerations, they are outside of the NICE
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reference case. The committee concluded that, based on the early
economic model results, the Genedrive test had the potential to be cost

effective over a lifetime.

Evidence generation considerations

Patient demographics and ethnicity

3.1

The prevalence of the m.1555A>G variant varies between different
ethnicities. So the committee considered that any further evidence
generation should ensure that the Genedrive test is implemented in
centres with babies from different patient demographics, for example with

different proportions of patients from diverse ethnicities (see section 3.2).

Data should be collected in smaller non-specialist centres

3.12

The committee said that further evidence generation should include
smaller non-specialist centres and other settings outside of neonatal
intensive care units where the test may be used. This is to ensure that the
evidence generated can help assess if the time to antibiotic treatment, test
failure rate and diagnostic accuracy estimates reported in the PALOH
study are generalisable to other settings (see section 3.3, and sections
3.5 and 3.6). This will also reveal what effect test implementation has on
antibiotic prescribing decisions in different centres and settings (see

section 3.4).

Test implementation and equity of access

3.13

4.1

The committee said that if the test was implemented for further evidence
generation this should be done in a wide range of geographical regions, to

ensure equal access to patients from different socioeconomic groups.

Evidence generation recommendations

Further evidence generation is recommended on:
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e how the test affects time to antibiotics in smaller non-specialist centres
and outside of neonatal intensive care units (see sections 3.3 and 3.12)

e how the test result affects antibiotic prescribing decisions (see section
3.4)

¢ the failure rate of the test (see section 3.5)

e the diagnostic accuracy of the test (see section 3.6).

5 Diagnostics advisory committee members and

NICE project team

Committee members

This topic was considered by the diagnostics advisory committee, which is a

standing advisory committee of NICE, and specialist committee members.

Committee members are asked to declare any interests in the test to be evaluated. If
it is considered there is a conflict of interest, the member is excluded from

participating further in that evaluation.

The minutes of each committee meeting, which include the names of the members

who attended and their declarations of interests, are posted on the NICE website.

NICE project team

Each diagnostics evaluation is assigned to a team consisting of a technical analyst

(who acts as the topic lead), a technical adviser and a project manager.

Sophie Harrison and Simon Webster

Topic leads

Judith Shore
Technical adviser
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Harriet Wilson

Project manager
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