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Overall, we find evidence of a reduction in the risk of hospitalisation for Omicron relative to Delta
infections, averaging over all cases in the study period. The extent of reduction is sensitive to the inclusion
criteria used for cases and hospitalisation, being in the range 20-25% when using any attendance at
hospital as the endpoint, and 40-45% when using hospitalisation lasting 1 day or longer or hospitalisations
with the ECDS discharge field recorded as “admitted” as the endpoint (Table 1). These reductions must
be balanced against the larger risk of infection with Omicron, due to the reduction in protection provided
by both vaccination and natural infection. A previous infection reduces the risk of any hospitalisation by
approximately 50% (Table 2) and the risk of a hospital stay of 1+ days by 61% (95%Cl:55-65%) (before
adjustments for under ascertainment of reinfections).

https://www.imperial.ac.uk/media/imperial-collegse/medicine/mrc-gida/2021-12-22-COVID | 9-Report-50.pdf
(20215 128228)
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DEEILE REFHUME EEFHHER KHHEEETFHIR
J0F> B#E ZTEHE TR Hi%E LB TR Hi#%E £BR TR HiFE £EB  SEXH
PF -70 Delta —_ 86% —_ —_ 95% — —_ 64% —_
Omicron — 57% —_ — 79% — —_ 51% —_
70-105 Delta —_ 79% — —_ 93% — —_ 67% —_
1 — 0, — — o) e — 0, —
Omicron 39% 75% 59% 254K p.28
105-175 Delta — 72% — — 91% — — 68% —
Omicron — 27% — — 1% — — 60% —_
175+ Delta — 61% — — 88% —_ — 69% —
Omicron — 14% — — 64% —_ —_ 58% —_
PF 90 Delta 60% 62% 63% 91% 91% 92% 74% T7% 79%
Omicron 16% 19% 23% 54% 60% 65% 41% 50% 59% 254K p.29
PF 180 Delta 34% 37% 41% 77% 79% 82% 60% 66% 72%
Omicron 6% 8% 10% 30% 35% 42% 22% 30% 38%
— — — — — — o 0, 0,
PF/MD 14+ Delta 69% 70% 70% 254K p.31
Omicron —_ —_ —_ —_ —_ —_ 48% 63% 72%
— — o — — 0, — — 0, —
PF/MD Delta 80% 96% 80% 254K p.32

Omicron  24% 34% 44% 67% 75% 84% 41% 60% 79%

FHHFSEEFHRIR] - - - BELERICEELTIEENV I FUERBICE>TERS SVLWTFALH
(BtE A& Imperial College London D& $4H 2 #EHL) 9
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/984688/S1228 Imperial_
Evaluating_the_Roadmap_out_of Lockdown_Step_3.pdf
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@I REFHBR SETFRRIR FHMERTFHHR
J0F2 BE ZEHKE TR HfE LR TR HifHE LR TR  HFE LR SEXE

PF 90 Delta 60% 62% 63% 95% 95% 95% 86% 87% 88%
Omicron 16% 19% 23% 69% 74% 78% 60% 68% 74% 254K p.29
PF 180 Delta 34% 37% 41% 86% 87% 89% 76% 79% 83%
Omicron 6% 8% 10% 45% 50% 57% 39% 46% 54%
— — o) — — o) — —_— 0, —_
PF/MD Delta 80% 96% 80% 254K p.32

Omicron 24% 34% 44% 67% 75% 84% 41% 60%  79%

[EHFEHTFHER] - - - BELERICETICEIREELSV ) FUBEBICE>TENRSSWVWTHASLD
(BtE A& Imperial College London D& $4H 2 #EHL) ’5
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/984688/S1228 Imperial_
Evaluating_the_Roadmap_out_of Lockdown_Step_3.pdf
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6. Tables

OEREOA /0 VKRICHT HEEFHUR

Table 1: Estimated vaccine efficacy against mild disease, severe disease and death for the AZ-PF and
PF-PFvaccine regimens as a function of time since dose 2 or booster. Estimates are shown for the Delta
variant and the Omicron variant. Values shown are the posterior median and 95% credible intervals.
pd2 = post dose 2; pb = post booster.

Vaccine | Variant | 90d pd2 | 180d pd2 | 30d pb | 60d pb | 90d pb
Efficacy against mild disease

AZ-PF Delta 39 (37.9-40.6) 18.9(17.3-22.2) | 86.4 (85.4-87.4) | 81.2(79.7-82.7) | 74.7 (72.4-76.8)
AZ-PF Omicron | 8.6 (7.1-10.6) 3.3 (2.7-4.4) 484 (43.1-53.5) | 38.9 (33.9-44) 30.2 (25.8-35)
PF-PF Delta 61.6 (60.2-62.9) | 36.9(34.3-41.3) | 86.4 (85.4-87.4) | 81.2(79.7-82.7) | 74.7 (72.4-76.8)
PF-PF Omicron | 19.1(15.9-22.7) | 7.9 (6.4-10.2) 48.4 (43.1-53.5) | 38.9(33.9-44) 30.2 (25.8-35)
Efficacy against severe disease

AZ-PF Delta 80.2 (79.4-81.3) | 59.6(57.1-64.3) | 97.6 (97.4-97.8) | 96.5(96.1-96.8) | 94.9 (94.3-95.5)
AZ-PF Omicron | 37.3(32.3-42.9) | 17.8(14.8-22.4) | 85.5(82.6-87.9) | 80.1(76.3-83.2) | 73.2(68.6-77.3)
PF-PF Delta 91 (90.5-91.5) 78.7(76.7-81.7) | 97.6 (97.4-97.8) | 96.5(96.1-96.8) | 94.9 (94.3-95.5)
PF-PF Omicron | 59.8(54.3-65.1) | 35.2(30-41.7) 85.5 (82.6-87.9) | 80.1(76.3-83.2) | 73.2(68.6-77.3)
Efficacy against death

AZ-PF Delta 88.3(87.7-89.1) | 73.4(71.2-77.1) | 98.7 (98.6-98.8) | 98.1(97.9-98.3) | 97.2 (96.9-97.5)
AZ-PF Omicron | 52.6(47.1-58.4) | 28.9(24.5-35.1) | 91.7(89.9-93.2) | 88.3(85.8-90.3) | 83.7 (80.4-86.5)
PF-PF Delta 95 (94.6-95.3) 87.4 (86-89.3) 98.7 (98.6-98.8) | 98.1(97.9-98.3) | 97.2 (96.9-97.5)
PF-PF Omicron | 73.6 (68.9-77.7) | 50.4 (44.6-57.4) | 91.7 (89.9-93.2) | 88.3(85.8-90.3) | 83.7 (80.4-86.5)

https://www.imperial.ac.uk/media/imperial-collese/medicine/mrc-gida/2021-12-16-COVID | 9-Report-48.pdf

(20215128 16H)
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https://www.imperial.ac.uk/media/imperi

16 December 2021

Imperial College COVID-189 response team

Table 2: Vaccination state related estimated hazard ratios for Omicron relative to Delta, estimated VE against
symptomatic infection for Delta from a whole population cohort analysis for England (Ferguson et al, in
preparation) and predicted resulting VE values for Omicron. VE estimates only shown for hazard ratios with
p<0.05 (in red). D1, D2 and D3 states are post-dose 1, 2 and 3, respectively. Dose 3 states all received a mRNA
booster and are distinguished by the dose 1/2 vaccine used. Numbers in vaccination state names (14, 21) refer

to days since dose. Analysis restricted to symptomatic cases with no evidence of reinfection.

al-college/medicine/mrc-gida/2021-12-
|6-COVID 19-Report-49.pdf (20214
12A168)

Vaccination Mc?an deley . Delta VE Omicron VE

category S+ S- since last Hazard ratio %) (%) p-value

dose (days)
None 49716 | 1547 - 1 -
AZ:D1:<21 3 0 4 - 0.936
AZ:D1:21+ 832 34 233 1.16 (0.89-1.51) 0.266
AZ:D2:<14 65 7 6 2.62(1.5-4.61) | 46(44.8-47.2) | -42(-154-21) | <le-3
AZ:D2:14+ 32887 | 1676 178 1.86(1.74-1.98) 25 (24.3-25.7) -39 (-50--30) <le-6
AZ:D3:<14 4926 250 5 1.86(1.67-2.08) | 53.9(52.5-55.2) 14 (1-25) <le-6
AZ:D3:14+ 1192 230 36 4,32 (3.84-4.85) | 89.7(88.9-90.4) 55 (46-63) <le-6
PF:D1:<21 1250 44 9 1.02 (0.81-1.28) 0.866
PF:D1:21+ 6706 362 90 1.46 (1.34-1.6) 33.1(32.7-33.6) 2 (-7-11) <le-6
PF:D2:<14 391 28 5 1.36(1.04-1.78) | 66.7 (66.2-67.3) 55 (40-66) 0.026
PF:D2:14+ 17544 | 2888 141 2.68(2.54-2.83) | 55.9(55.5-56.3) | -18 (-26--11) <le-6
PF:D3:<14 890 60 6 2.49 (2.06-3.01) | 65.4(64.5-66.4) | 14 (-7-31) <le-6
PF:D3:14+ 1801 288 438 4.07 (3.66-4.51) | 88.6(88.1-89.1) 54 (46-60) <le-6
Table 3: As Table 2 but using UKHSA TNCC-based estimates of VE for Delta (10)

Vaccination M?an delay . Delta VE Omicron VE

—— S+ S- since last Hazard ratio (%) (%) p-value

dose (days)

None 49716 1547 - 1 -
AZ:D1:<21 3 0 4 - 0.936
AZ:D1:21+ 832 34 233 1.16 (0.89-1.51) 0.266
AZ:D2:<14 65 7 6 2.62 (1.5-4.61) | 51.7 (49.7-53.7) | -27 (-132-31) | <le-3
AZ:D2:14+ | 32887 | 1676 178 1.86 (1.74-1.98) | 43.7 (43-44.4) -5 (-13-3) <le-6
AZ:D3:<14 4926 250 5 1.86 (1.67-2.08) 84 (82.9-85.1) 70 (65-75) <le-6
AZ:D3:14+ 1192 230 36 4.32(3.84-4.85) | 93.8 (93.3-94.3) 73 (67-78) <le-6
PF:D1:<21 1250 44 9 1.02 (0.81-1.28) 0.866
PF:D1:21+ 6706 362 90 1.46(1.34-1.6) 51.4 (50.5-52.2) 29 (21-36) <le-6
PF:D2:<14 391 28 5 1.36(1.04-1.78) | 67.8 (66.7-68.8) 56 (41-68) 0.026
PF:D2:14+ 17544 2888 141 2.68 (2.54-2.83) | 69.8 (69.4-70.2) 19 (13-24) <le-6
PF:D3:<14 890 60 6 2.49 (2.06-3.01) | 78.1(76.7-79.3) | 45 (30-57) <le-6
PF:D3:14+ 1801 288 48 4.07 (3.66-4.51) | 94.3 (93.9-94.6) 77 (72-80) <le-6
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Table 3. Estimates of the hazard ratio (HR) for hospital attendance for Omicron vs Delta cases and for reinfections vs
primary infections, stratified by vaccination status. The percentage of cases and hospitalisations that were reinfections
is also shown. Uncorrected estimates are generated via conditional Poisson regression. Corrected estimates (only the
mean estimates for Omicron are shown) adjust for under ascertainment of reinfection, assuming 1/3 of all infections
are detected through community surveillance. 95% confidence intervals are shown in parentheses for the uncorrected
estimates. D1, D2 and D3 categories are post-dose 1, 2 and 3, respectively. D3 categories all received a mRNA booster
and are distinguished by the dose 1/2 vaccine used. Numbers in category names (14, 21) refer to days since last dose.

erial-college/medicine/mrc-gida/202 1 -

12-22-COVID | 9-Report-50.pdf
(20214E12H228)

i \/acfinatit.)n - Hospital- . 7 5 % ;i Err?nrw?raytl[\;eelg p-
Variant rilantfeegcél:(n Cases iations Rel(r;faescetsl(’nns Re\(r;‘fs;t)l)ons thrachorn valiie
unvaccinated
All Not reinfection 306194 3238 - @ -
All Reinfection 13962 53 4.6% 1.6% 0.53 (0.47-0.61) <le-6
Delta Unvaccinated 109331 1466 1.9% 0.8% 1(1-1) <le-6
Delta AZ:D1:<21 6 0 0.0% - = -
Delta AZ:D1:21+ 1676 38 3.9% 5.3% 0.69 (0.58-0.81) <le-5
Delta AZ:D2:<14 144 =5 4.2% 100.0% 0.29 (0.12-0.66) 0.003
Delta AZ:D2:14+ 67717 857 2.2% 1.3% 0.38(0.36-0.4) <le-6
Delta AZ:D3:<14 13259 110 1.7% 0.9% 0.24(0.22-0.27) <le-6
Delta AZ:D3:14+ 4231 70 41% 1.4% 0.36(0.31-0.41) <le-6
Delta PF/MD:D1:<21 2602 24 2.6% 0.0% 0.76 (0.63-0.92) 0.005
Delta PF/MD:D1:21+ 15558 109 2.4% 0.0% 0.54(0.49-0.59) <le-6
Delta PF/MD:D2:<14 1060 <5 5.6% 0.0% 0.1(0.05-0.18) <le-6
Delta PF/MD:D2:14+ 41477 293 4.6% 2.7% 0.25(0.23-0.27) <le-6
Delta PF/MD:D3:<14 2268 25 2.9% 0.0% 0.32(0.27-0.39) <le-6
Uncorrected
Delta PF/MD:D3:14+ 5691 96 3.8% 2.1% 0.3 (0.26-0.34) <le-6
Omicron | Unvaccinated 9585 56 18.6% 8.9% 0.59 (0.5-0.69) <le-6
Omicron | AZ:D1:<21 0 0 - - - -
Omicron | AZ:D1:21+ 257 <5 233% 0.0% 0.29(0.11-0.77) 0.012
Omicron | AZ:D2:<14 29 0 3.4% = - 0.905
Omicron | AZ:D2:14+ 11440 46 14.0% 4.3% 0.31(0.27-0.36) <le-6
Omicron | AZ:D3:<14 2877 <5 9.0% 0.0% 0.07 (0.04-0.12) <le-6
Omicron | AZ:D3:14+ 2384 8 7.0% 0.0% 0.2 (0.14-0.28) <le-6
Omicron | PF/MD:D1:<21 293 0 14.3% = - 0.693
Omicron | PF/MD:D1:21+ 2526 10 12.9% 20.0% 0.57(0.42-0.78) <le-3
Omicron | PF/MD:D2:<14 249 <5 20.5% 0.0% 0.44(0.19-1.02) 0.057
Omicron | PF/MD:D2:14+ 22249 60 11.9% 6.7% 0.22 (0.19-0.26) <le-6
Omicron | PF/MD:D3:<14 780 =5 9.7% 25.0% 0.55(0.36-0.85) 0.007
Omicron | PF/MD:D3:14+ 2467 11 8.0% 9.1% 0.34 (0.25-0.45) <le-6
All Not reinfection 277847 3164 = = = =
All Reinfection 42309 127 15.2% 3.9% 042 £
Omicron | Unvaccinated 9585 56 56.4% 21.1% 0.76 &
Omicron | AZ:D1:<21 [¢] 0 - - = -
Omicron | AZ:D1:21+ 257 =5 70.7% 0.0% 0.42 s
Omicron | AZ:D2:<14 29 0 10.4% = = =
Omicron | AZ:D2:14+ 11440 46 42.5% 11.1% 0.37 &
Corrected | Omicron | AZ:D3:<14 2877 <5 27.3% 0.0% 0.07 -
Omicron | AZ:D3:14+ 2384 8 21.1% 0.0% 0.21 e
Omicron | PF/MD:D1:<21 293 (8] 43.4% = = =
Omicron | PF/MD:D1:21+ 2526 10 39.1% 52.0% 0.66 -
Omicron | PF/MD:D2:<14 249 <5 62.1% 0.0% 0.59 -
Omicron | PF/MD:D2:14+ 22249 60 36.1% 17.6% 0.26 5
Omicron | PF/MD:D3:<14 780 <5 29.5% 67.9% 0.61 -
Omicron | PF/MD:D3:14+ 2467 iz 243% 25.3% 037 &
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Table 1. Vaccine efficacy assumptions. Overall vaccine efficacy (%) against infection, symptomatic
disease, hospitalisation, and mortality, and conditional vaccine efficacy (%) against transmission given
breakthrough infection, for the Delta and Omicron variants (low escape scenario versus high immune
escape scenarios listed separately) and for AstraZeneca versus Pfizer/Moderna primary course in the
model. In England, individuals who receive COVID-19 booster vaccinations receive a full dose of Pfizer or
a half dose of Moderna, regardless of which primary course was received. AZ = ChAdOx1 vaccine;
MRNA = BNT162b2 or mRNA-1273; 1 = one dose:; 2 = two doses; BL = booster dose, low booster
efficacy scenario; BH = booster dose, high booster efficacy scenario; W = waned from vaccine protection.

AZ primary, mRNA booster mRNA primary, mRNA booster

vid | 9/reports/omicron england/

report 23 dec 202|.pdf

(20214 12823H)

Variant Outcome 1 2 BL BH w 1 2 BL BH w
Delta Infection 43.0 63.0 914 959 36.0 62.0 80.0 914 959 450
Symptomatic disease 52.0 65.0 919 96.1 490 62.0 81.0 919 96.1 61.0
Hospitalisation 840 93.0 99.0 996 782 92.0 960 990 996 842
Mortality 950 95.0 99.0 996 782 92.0 960 990 996 842
Transmission 50 270 370 37.0 165 240 370 370 37.0 240
Omicron (Low escape)  Infection 237 347 659 792 198 342 441 659 792 248
Symptomatic disease 357 382 676 803 36.1 342 469 676 803 467
Hospitalisation 66.3 77.1 933 96.9 613 76.7 83.7 933 969 676
Mortality 66.3 77.1 933 96.9 613 76.7 83.7 933 0969 67.6
Transmission 50 270 370 370 1865 240 370 370 370 240
Omicron (High escape)  Infection 129 19.0 441 604 10.8 18.7 241 441 604 135
Symptomatic disease 267 233 469 623 289 187 279 469 623 387
Hospitalisation 497 60.0 83.7 914 452 596 66.8 837 914 509
Mortality 497 60.0 837 914 452 596 66.8 837 914 509

Transmission 5.0 270 370 37.0 16.5 24.0 37.0 370 37.0 240
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