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WHO Living Guidelines
on antivirals for
COVID-19 are evidence-
based

Mary Wu and colleagues® suggest
a change to WHO's COVID-19
treatment guidelines for monoclonal
antibodies. These living guidelines
were updated on Sept 16, 2022, with
strong recommendations against the
use of sotrovimab and casirivimab-
imdevimab following the emergence
of new SARS-CoV-2 variants and
subvariants.? We, as members of the
WHO panel responsible for presenting
the evidence to the Guideline
Development Group (GDG), welcome
this opportunity to elaborate on the
evidence considered during the GDG
meeting.

Wu and colleagues present in-vitro
data that provide further evidence
that neutralisation is equivalent for
sotrovimab between BA.2, BA.4, and
BA.5 omicron lineages. Their findings
support interpretation of the data
considered®> during development
of the guideline? that led the GDG to
conclude similar reduction in neutrali-
sation between these sublineages.
However, Wu and colleagues present
an over-simplistic assessment of the
neutralisation data in the context of
the compartmental pharmacokinetics
of monoclonal antibodies. As a result,
Wu and colleagues make incorrect
inferences regarding the interpretation
of the in-vitro neutralisation data in
the context of clinical effectiveness.
When appropriately assessed, the
new data does not change the basis
on which the original decision to
recommend against sotrovimab was
made. Although neutralisation of
these lineages via sotrovimab appears
equivalent and lower than previous
variants, it is also insufficient to confer
the clinical effectiveness of sotrovimab
reported in the pre-omicron era.

The analysis presented to the GDG
during their deliberations included
arguments presented by the US Food

and Drug Administration for the use
of sotrovimab—arguments that Wu
and colleagues neither acknowledged
nor rebutted.® Specifically, this analysis
included two aspects. First, as per
antiviral pharmacology convention,
when serum concentrations are
corrected for penetration into the lung,
the target concentrations (defined by
the effective concentration required
for 90% neutralisation [EC,,] of BA.2
omicron) are unlikely to be achieved.
Second, applying an EC,, fold-change
in neutralisation activity between
BA.2 omicron and delta (B.1.617.2)
variants, the serum neutralisation
titres were likely to be less than the
serum neutralisation titres among
participants allocated to the 250 mg
intramuscular group of the COMET-
TAIL randomised controlled trial (RCT).
This 250 mg intramuscular group had
a higher rate of hospitalisation than
the 500 mg group (intramuscular
or intravenous), and, therefore, this
arm of the trial was terminated early.
Presented with this evidence, the GDG
unanimously agreed that the clinical
effectiveness of sotrovimab against
BA.2 omicron was highly uncertain. The
GDG also reviewed the available in-vitro
neutralisation data for BA.4 and BA.5
omicron** and concluded that similar
reductions in neutralisation existed.

The in-vitro neutralisation data
presented by Wu and colleagues do not
alter the interpretation of the original
in-vitro data for several reasons. First,
EC,, the concentration required to
neutralise 50% of the virus population,
would allow the remaining 50% of the
virus population to be able to replicate.
Antiviral pharmacology convention,
as applied by regulatory agencies and
the companies developing monoclonal
antibodies, dictates that EC,, represents
most of the viral population being
neutralised and is the appropriate
parameter when defining the threshold.
EC,, is at least nine times higher than
EC,,.

Second, not fully neutralising the
virus population not only carries the
risk of inefficacy but also increases the

likelihood of emergence of selected
resistance. Emergence of selected
resistance has already been widely
documented with sotrovimab use
against susceptible variants, particu-
larly in the context of immunocom-
promised patients.”*> The WHO panel
acknowledges that the calculation of
EC,, is less precise than the calculation
of EC,, but does not accept that this
imprecision in measurement is a
valid rationale for using a suboptimal
threshold.

Third, systemic circulation is not the
predominant target compartment for
replication of SARS-CoV-2, and antiviral
medicines must penetrate tissues,
particularly those of the respiratory
tract. Wu and colleagues correctly
assert that the true penetration of
sotrovimab into the relevant target
compartment (often assumed to be
the lung) is unknown. However, not
knowing the degree of penetration
into the correct compartment does not
constitute a legitimate basis to ignore
the need for penetration to achieve
clinical effectiveness. On the basis of
available empirical and quantitative
pharmacology evidence for other
monoclonal antibodies,®" national
agencies proposed a lung-to-serum
ratio of 6-5-12:0%. The WHO panel
supports this view.

Fourth, Wu and colleagues
assert that since the peak serum
concentrations exceed the sotrovimab
BA.2 EC,, by 64-fold at maximum
(C...» and by 13-fold at day 28 post-
administration, continued use of
sotrovimab should be recommended.’
However, this ignores the issue of
penetration into the lung and the
necessary EC,, threshold. Applying
their own in-vitro neutralisation data
and the most lenient appropriate
analysis (12% lung penetration with
an EC,,), the serum concentration
is not expected to achieve the BA.2
tissue-adjusted EC,, concentration at
C,.. (by a ratio of 0-85) or at day 28
(ratio 0-18). Conversely, the new data
highlight that for the pre-omicron
variants studied in RCTs, the serum
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concentrations exceeded the tissue-
adjusted EC,, at C,,, (ratio 19-0 for
ancestral SARS-CoV-2) and at day 28
(ratio 4-0 for ancestral SARS-CoV-2).

Finally, the evaluation of serum
neutralisation titres in the COMET-
TAIL trial is not addressed by Wu and
colleagues.* This analysis® leverages
data from an RCT and assesses
the serum concentration and EC,,
independent of the uncertainties
regarding tissue penetration. When
this analysis is repeated using a
22-fold-reduction in activity for BA.2,
BA.4, and BA.5 omicron relative to
ancestral SARS-CoV-2 (as asserted by
Wu and colleagues,’ but which might
under-represent the actual reduction
in EC,,), the serum neutralisation titres
would be expected to remain less
than the neuralisation titres detected
within the 250 mg intramuscular arm
of COMET-TAIL. Thus, ineffectiveness
would be anticipated at this level.
Moreover, the COMET-TAIL trial was
conducted while the delta variant was
most prevalent in the US population,
and the difference in EC,, between the
BA.2 omicron variant and the delta
variant was 51-4-fold according to Wu
and colleagues.!

Considered together, the in-vitro
neutralisation data presented by Wu
and colleagues' do not materially
change the interpretation of the
analysis considered by the GDG, but
they do provide additional evidence
that the evaluation of BA.2 omicron
neutralisation by sotrovimab is also
applicable to BA.4 and BA.5 omicron.

Wu and colleagues® apply the same
reasoning to other monoclonal
antibodies. For imdevimab, no RCT
data are available for doses that were
discontinued due to reduced efficacy
against any SARS-CoV-2 variant and
so an analogous serum neutralisation
analysis is not possible. However, using
neutralisation data presented by Wu
and colleagues, it is possible to ascertain
(using EC,, as a best-case scenario) a
93-3-fold reduction in neutralisation
compared with ancestral SARS-CoV-2
of BA.2 omicron, and a 37-6-fold

reduction in neutralisation compared
with ancestral SARS-CoV-2 of both
BA.4 and BA.5 omicron by imdevimab.
Casirivimab has no neutralisation
activity against any omicron sublineage.
RCTs were conducted using casirivimab-
imdevimab combination, and no
RCT data are currently available for
imdevimab as a monotherapy.
Regarding tixagevimab-cilgavimab
combination, the WHO panel finds that
available data are insufficient to make
any recommendation for treatment,
that tixagevimab does not neutralise
BA.4 and BA.5 omicron, and that
emerging data suggest that several
circulating subvariants (including
BA.4.6, BA.2.75.2, BQ.1, BQ.1.1, and
XBB) are not neutralised by tixagevimab
or cilgavimab.***°

Wu and colleagues also cite
exploratory analyses that were
included within a preprint describing
a retrospective observational cohort
from the UK as a basis for concluding
continued efficacy of sotrovimab
for BA.2 omicron.” The biases
of observational studies are well
established, which is why the GDG
insists on evidence derived from RCTs
to support recommendations for
pharmaceutical agents or antibodies.
Although in-vitro evidence suggests
absence of clinical effectiveness, data
from clinical trials remain necessary to
prove effectiveness.?

The body of evidence regarding
the clinical effectiveness of COVID-19
therapeutics is growing rapidly, but
unfortunately not as rapidly as the
occurrence of new variants. Therefore,
trustworthy living guidelines, created
by panels free of competing interests,
need to continuously interpret
clinical effectiveness beyond initial
authorisation from regulatory agencies.
The choice of therapeutic options is
often most limited for highly vulner-
able patients, but an over-optimistic
inference regarding the clinical effect-
iveness of a given agent inevitably
comes with burden, cost, and adverse
effect, and will not serve the interests
of individual patients or health systems.
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