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I've been seeing a lot of discussion around the dosage gaps recommended by
government for the Astra/Oxford & Pfizer/BioNTech vaccines. My thoughts on the
potential benefits & risks of such an approach, and the need for much greater
transparency around these decisions. Thread.

The Joint Committee on Vaccination and Immunisation (JCVI) has
subsequently recommended that as many people on the JCVI priority list as
possible should sequentially be offered a first vaccine dose as the initial
priority. They have advised that the second dose of the Pfizer/BioNTech
vaccine may be given between 3 to 12 weeks following the first dose, and that
the second dose of the AstraZeneca (Oxford) vaccine may be given between
4 to 12 weeks following the first dose. The clinical risk priority order for
deployment of the vaccines remains unchanged and applies to both vaccines.
Both are very effective vaccines.

The UK govt announced recently that both the Oxford & BioNTech vaccines would be now administered with a gap of
between 4-12 weeks (so prioritise administration of first dose, given limited resources).

What is the basis of this?

The basis that's been discussed seems to be that

1) the first dose is likely to confer some degree of protection against disease, so better to roll this out as fast as possible,
and

2) that for Oxford/Astra efficacy may be higher when the gap between doses is greater.

| discuss some of the technical details around the Oxford trial below for those interested in these. If you'd just like a
summary of this, please skip to the summary tweet titled 'SUMMARY".

What does published evidence show? The Astra/Oxford data are a bit messy because of protocol changes during the trial.
This is because the trial was originally planned as a single dose trial, but a booster dose was added when developers
realised that this would likely help.
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This meant the 2nd dose was added months after the start of the trial. Because of the nature of the trial- younger people

recruited into the trial first & older people recruited once it was decided that 2 doses should be used, younger participants
were given the 2nd dose later.

The 18-55-year-old cohorts were originally planned as single-dose
efficacy cohorts. However, the protocol was modified on July 20,
2020, to offer a second dose to the participants in these cohorts as a
result of robust booster responses identified in the evaluation of the
early immunogenicity cohorts (version 9.0; appendix 2 pp 331-332).°
Boosting began on Aug 3, 2020, resulting in a longer gap between
prime and booster vaccines in these cohorts than for those aged 55-
69 years and those aged 70 years or older, as these participants were
enrolled into two-dose groups from the start.

To complicate matters there was an error early in the trial which meant that ~1,400 participants were given a low 1st dose by
mistake. Given the first tranche of participants were <55 years, the low dose (1st dose)/standard dose (2nd dose)
combination was only used in this group

COV002 (UK; LD/SD; N=2741) COV002 (UK; SD/SD; N=4807)

ChAdOX1 nCoV-19 (n=1367) MenACWY (n=1374) ChAdOX1 nCoV-19 (n=2377) MenACWY (n=2430)

Age, years

18-55 1367 (100-0%) 1374 (100-0%) 1879 (79-0%) 1922 (79-1%)
56-69 0 0 285 (12-0%) 293 (12-1%)
=70 0 0 213 (9-0%) 215 (8-8%)

So approximately 42% of participants <55 yrs had the lowdose/standard dose (LD/SD) combination, and all the older ones
had the SD/SD combination. And the gap between doses was higher among <55 yr olds vs >55 yr olds, although | couldn't
find the breakdown of this in the paper.



The timing of priming and booster vaccine administration varied
between studies. As protocol amendments to add a booster dose
took place when the trials were underway, and owing to the time
taken to manufacture and release a new batch of vaccine, doses
could not be administered at a 4-week interval. 1459 (53:2%) of 2741
participants in COV002 in the LD/SD group received a second dose at
least 12 weeks after the first (median 84 days, IQR 77—91) and only
22 (0-8%) received a second dose within 8 weeks of the first. The
median interval between doses for the SD/SD group in COV002 was
69 days (50-86). Conversely, the majority of participants in COV003
in the SD/SD group (2493 [61-0%] of 4088) received a second dose
within 6 weeks of the first (median 36 days, 32-58; appendix 1 p 11).

The efficacy results that are reported suggest an efficacy of ~60% in reducing disease for the SD/SD group, and ~90% for
the LD/SD group. What is less clear is whether these differences are due to the lower first dose, younger participants, or
longer gaps between doses.

So let's look at efficacy by age group and dose.
Vaccine efficacy among 18-55 yr olds SD/SD dosing was 59% vs LD/SD dosing at 90%.

Is this due to dosing, or differences in gaps between doses?
Differences in gaps don't appear to impact efficacy in this analysis.

‘able3 Subgroup comparisons of efficacy against SARS-CoV-2 more than 14 days after a second dose of ChAdOx1 nCoV-19 vaccine in the primary efficacy population

Total number of cases ChAdOx1 nCoV-19 Control Vaccine efficacy (95% CI) p value for interaction
COV002 (UK), age 18-55 years® . . . . 0-019
LD/SD recipients 33 3/1367 (0-2%) 30/1374 (2-2%) 90-0% (67-3 to 97-0)
SD/SD recipients 49 14/1879 (0-7%) 35/1922 (1-8%) 59-3% (25-1to 77-9)
COV002 (UK), age 18-55 years with =8 weeks' interval between vaccine doses® . - . . 0-082
LD/SD recipients 33 3/1357 (0+2%) 30/1362 (2:2%) 90-0% (67-3 to 97-0)
SD/SD recipients 34 8/1407 (0-6%) 26/1512 (1-7%) 65-6% (24°5 to 84-4)

Of course we can't evaluate this in ages >55 as they only had a short gap in dosing. So we don't have any data on longer
gaps in >55 yr olds, at least in the data that are public.



I have seen reports that unpublished data support longer gaps between doses. But without seeing the data, | can't evaluate
the basis for this. Presumably MHRA has evaluated the evidence before granting approval for the current dosage protocol.

https://t.co/9yaSAyHcKR

What about the efficacy after the first dose?
It looks like the first dose prevented all severe disease (although numbers were small) in the SARS-CoV-2 vaccine group
compared to vaccine control after the first 21 days of vaccination, and <14 days after the 2nd dose.

SUMMARY: the Oxford/Astra trial examined dosing with gaps between 4-12 wks- although longer gaps appear to be limited
mostly to younger participants. There was no difference reported in published data between these & efficacy from the 1st
dose seems high for severe disease.

Given this, | can understand the plan for longer dosing gaps for this vaccine, although | do think that it's important that the
unpublished data that support this are released for transparency & to build public trust which is essential at this point.

The application of the same principle to the Pfizer/BioNtech vaccine is more difficult to evaluate. This vaccine was studied
with a strict protocol of 21 days between doses & the company has since issued a warning that they cannot ensure efficacy
if protocol is changed

While the Pfizer trial shows reasonably high efficacy after the 1st dose of vaccine (~80%), the duration of this following 21
days is unclear. So there is a risk that this level may decline after this period, as we don't have direct data on this from trials.

However, there are also arguments for the approach the govt is taking, as outlined below. Essentially the thinking is that
given the urgency, roll-out across double the numbers with 80% efficacy is better than rolling out half numbers with 95%
efficacy.

https://t.co/966V4EYw13

U.S. is now considering idea of a single vaccination shot, delaying shot #2 until months later. Last wk, | thought that
was a bad idea \u2013 the trials that found 95% efficacy were 2 shots; why add extra complexity & a new curveball.
But facts on the ground demand a rethink. (1/7)

— Bob Wachter (@Bob_Wachter) December 31, 2020

The assumptions key to this argument are of course that:

1. Resources for roll-out are limited & fixed & we need to optimise how best to use them within limitations
2. There isn't significant decline in immunity after the 3 wk mark

3. Later dosing will not affect overall efficacy

I'm not a vaccinology expert so can't really comment on 2. and 3. From reading views from other experts, the general view
seems to be that later dosing is unlikely to impact overall efficacy. What level of immunity lasts up to 12 weeks is less clear, |
think.
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I'm also not entirely clear about the impact of a longer period of partial immunity (if immunity declines following 3 wks) on
viral adaptation. | know some experts have raised concerns about this. | think this is dependent on how much immunity
declines prior to the 2nd dose.

Given a lot of this is conjecture, it's hard to know whether this is the right strategy for the Pfizer vaccine. | am naturally
cautious about changing a protocol that's tried & tested to one where we don't have data on, particularly given the warnings
issued by Pfizer.

I'm also concerned by the poor planning around this. Given these data were available for a while, it's not clear to me why
this decision was made now, when hundreds of thousands have had their second appts booked in. Cancelling these is also
time-consuming & undermines trust.

The Guardian understands a number of NHS clinical commissioning groups
were holding meetings on Thursday on the issue, to decide how to proceed.

Dr Helen Salisbury, a GP and medical adviser to the health experience
research group at the University of Oxford, tweeted that the health secretary
Matt Hancock, should help to phone her elderly patients and explain why
their second jab had been delayed. She said her primary care network
needed to cancel and rebook 1,160 appointments.

“At 5 mins per phone call, that’s 193 hours’ work. Not to mention the grief &
anger,” she tweeted.

Irrespective of how and why the MHRA approved this, | think it's important to release the thinking & the data around it - to
create transparency & build trust with the public, and with health-care workers. It's very clear that HCWSs were not consulted
in this, which led to chaos.

Such actions really risk undermining public trust, when it's already very low. We are counting on high vaccine uptake to be
able to contain the pandemic - we can't afford to not take the public along on decisions such as this. Good communication &
transparency is key.

Given the urgency of vaccine roll-out now, these are complex decisions. While there may be good scientific reasons for
which these decisions have been made, it's important that these reasons are made clear & the public and HCWs are
engaged in this decision-making process.

Just wanted to highlight one last point- it looks like the govt have released a document around this today.
A key part of the rationale appears to be a bottleneck in vaccine supply (rather than roll-out).

https://t.co/mccavkBGeb

The reasoning is public now https://t.co/ZkO1k0Oyq]IL.
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— Volker Schulz (@portefeuillefun) December 31, 2020
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