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COVID-19 Pandemic: 5 March 2020
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COVID-19: 218,584 cases; 8938 mortality; 157 countries worldwide; mortality rate: 4.1% 5 March 2020)

https://en.wikipedia.org/wiki/2019 novel coronav irus (2019-nCoV)
https://www.chp.gov.hk/files/pdf/statistics_of_the_cases_novel_coronavirus_infection_en.pdf
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SARS-CoV-2: 101,21*03,676 cases; 2,188,745 mortality; 191 countries worldwide; mortality rate: 2.2% (29 January 2021)
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HKU - https://www.who.int/docs/defauIt—source/coronaviruse/situat'io.n—reports/20200507covid—19—sitrep—l28.pdf?sfvrsn=44cc8ed8 2
Med https://en.wikipedia.org/wiki/2019 novel coronavirus (2019-nCoV)
https://www.chp.gov.hk/files/pdf/statistics_of the_cases_novel coronavirus_infection_en.pdf
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Figure 3: Epidemic curve of confirmed and probable cases of COVID-19 in Hong Kong

Epidemic curve of confirmed and probable cases of COVID-19 in Hong Kong (as of 28 Jan 2021) D614G mutation

Number of confimed and probable cases = 10322
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https://chp-dashboard.geodata.gov.hk/covid-19/en.html
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Cumulative confirmed COVID-19 cases E""t

The number of confirmed cases is lower than the number of actual cases; the main reason for that is limited testing.
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* Hong Kong population: 7.5 million in
1104 km?; 374 densely populated in the
world

* NYC population: 8.3 million in 784 km?

* Hong Kong Covid-19: 9075 cases; 154
deaths (mortality rate 1.7%); ICU
occupancy <50%

* NYC Covid-19: 711000 cases; 34,552
deaths; (mortality rate 4.9%); ICU
occupancy 100%
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https://www1.nyc.gov/site/doh/covid/covid-19-data.page
https://chp-dashboard.geodata.gov.hk/covid-19/en.html
Celum C et al. NEJM 2020; DOI:10.1056

The NEW ENGLAND JOURNAL of MEDICINE

EDITORIALS

Dying in a Leadership Vacuum

The Editors

Covid-19 has created a crisis throughout the
world. This crisis has produced a test of leader-
ship. With no good options to combat a novel
pathogen, countries were forced to make hard
choices about how to respond. Here in the
United States, our leaders have failed that test.
They have taken a crisis and turned it into a
tragedy.

The magnitude of this failure is astonishing.
According to the Johns Hopkins Center for Sys-
tems Science and Engineering,’ the United States
leads the world in Covid-19 cases and in deaths
due to the disease, far exceeding the numbers in
much larger countries, such as China. The death
rate in this country is more than double that of
Canada, exceeds that of Japan, a country with a
vulnerable and elderly population, by a factor of
almost 50, and even dwarfs the rates in lower-
middle-income countries, such as Vietnam, by a
factor of almost 2000. Covid-19 is an overwhelm-
ing challenge, and many factors contribute to its
severity. But the one we can control is how we
behave. And in the United States we have consis-
tently behaved poorly.

We know that we could have done better.
China, faced with the first outbreak, chose strict
quarantine and isolation after an initial delay.
These measures were severe but effective, essen-
tially eliminating transmission at the point where
the outbreak began and reducing the death rate
to a reported 3 per million, as compared with
more than 500 per million in the United States.
Countries that had far more exchange with China,
such as Singapore and South Korea, began in-
tensive testing early, along with aggressive con-
tact tracing and appropriate isolation, and have

had relatively small outbreaks. And New Zealand
has used these same measures, together with its
geographic advantages, to come close to elimi-
nating the disease, something that has allowed
that country to limit the time of closure and to
largely reopen society to a prepandemic level. In
general, not only have many democracies done
better than the United States, but they have also
outperformed us by orders of magnitude.

Why has the United States handled this pan-
demic so badly? We have failed at almost every
step. We had ample warning, but when the dis-
ease first arrived, we were incapable of testing
effectively and couldn’t provide even the most
basic personal protective equipment to health
care workers and the general public. And we
continue to be way behind the curve in testing.
While the absolute numbers of tests have in-
creased substantially, the more useful metric is
the number of tests performed per infected per-
son, a rate that puts us far down the interna-
tional list, below such places as Kazakhstan,
Zimbabwe, and Ethiopia, countries that cannot
boast the biomedical infrastructure or the manu-
facturing capacity that we have.? Moreover, a lack
of emphasis on developing capacity has meant
that U.S. test results are often long delayed, ren-
dering the results useless for disease control.

Although we tend to focus on technology,
most of the interventions that have large effects
are not complicated. The United States instituted
quarantine and isolation measures late and in-
consistently, often without any effort to enforce
them, after the disease had spread substantially
in many communities. Our rules on social dis-
tancing have in many places been lackadaisical

N ENGL ) MED 383;15 NEJM.ORG OCTOBER 8, 2020
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Figure 3: Phylogenetic analysis of full-length genomes of 2019-nCoV and representative viruses of the genus Betacoronavirus
2019-nCoV=2019 novel coronavirus. MERS-CoV=Middle East respiratory syndrome coronavirus. SARS-CoV=severe acute respiratory syndrome coronavirus.

SARS-CoV 79.5%; bat CoV 96%

Lu R et al. Lancet 2020; 395:565-74

Chan JF et al. Lancet 2020. https://doi.org/10.1016/5S0140-6736(20)30154-9
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The world this week

Infection Control Measures BiZuf2e&i#E

Newsinfocus

Lockdownin Ital

ientists are working out what effects specific measures, such as social distancin,

2 00N | |

g, have in slowing the spread of COVID-19.

WHOSE CORONAVIRUS STRATEGY
WORKED BEST? SCIENTISTS HUNT
MOST EFFECTIVE POLICIES
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\

PANDEMIC PROTECTIONS

Researchers have created a ‘stringency index’ that describes the overall severity of a country’s
response to the coronavirus outbreak and allows responses to be compared. The index takes into
account seven control measures, such as school closures and restrictions on people’s movements.

Stringency Index: Low e == e High
China Germany United Hong Kong
Index was high in Regional school Kingdom |nten§e
Hubei but lower closures began in Lockdown surveillance for
nationwide February infections

L

ltaly South Korea Sweden United States

First nationwide Social distancing, No lockdown; Measures vary;
lockdown on and some restaurants and most states have

11 March businesses closed bars open stay-at-home orders
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Confirmed deaths undercount true COVID-19 mortality. Stringency index developed by the Oxford COVID-19
Government Response Tracker. Data downloaded on 21 April; countries vary in day of most recent data update.

https://www.nature.com/articles/d41586-020-01248-1
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* Universal face masks with good
compliance

* Social distancing

* Border control and screening
 Easily accessible diagnostic testing
* Contact tracing

(=T

LNE WW SSYS
=

e ¢ e S !_,"“ e e Sy = .
* Home quarantine . e cae rwe oo BN S “ \ :
. . / |5 . w ‘ u\q
* Centralized quarantine e~ M‘éﬁtv:ﬁ%? ‘=~‘§_

‘#\n D, RS AT

* Hospitalization for confirmed iy &

* Negative pressure isolation rooms:
moderate and severe cases

e Asia World Expo Community Hospital for
HKU mild cases

Med https://www.nature.com/articles/d41586-020-01248-1
Chan JF, et al. Clin Infect Dis 2020;71:2139-2149
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Current infection
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RT-PCR

* Targeting RNA-dependent RNA
polymerase (RdRp)

* Spike (S)
* Nucleocapsid (N)

Samples

* Nasopharyngeal swab
Deep throat saliva
Throat swab

Sputum

 Stool

Recent past infection

e Serology
e lgG/ IgM
* Neutralizing antibody

http://videocwp.ha.org.hk/wmv/deep%20throat%20saliva%20v2.mp4
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Med “igure 4: Temporal profiles of servm IgM and oG against NP and spike protein RBD, as ascertained by E1A
Zach line represents an individual patient. NP=nudeoprotein. RED=receptor-binding domain. 0D, ;=optical density at 450-620 nm.

Higher mean log copies/mL in
saliva 5.58 (5.09-6.07) vs. NPS
4.93 (4.53-5.33)

Higher % positive up to 10 days
after diagnosis in saliva than NPS
Day 1to 5: 81% vs. 71%

Day 6 to 10: 75% vs. 67%

Less variation for saliva viral load
More NPS sampling variation

Negates need for direct interaction
between patients and HCW,

Alleviates PPE and swabs demand

To KK et al. Lancet Infect Dis 2020;20:565-74
Wyllie AL, et al. NEJM 2020;383:1283-86
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Covid-19 Disease Pathogenesis Models
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[ Antiviral drugs? ]
HKU WL Reduce immunosuppression ] [ Reduce inflammation: anti IL6, GM-CSF....
Med
[ Anti-clotting: heparin... https://viralzone.expasy.org/9116
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All patients (n=41) ICU care (n=13) No ICU care (n=28) pvaluve
kN Characteristics
|=[ Z Age, years 49.0 (41-0-58-0) 490 (41-0-61.0) 490 (41-0-57°5) 0-60
l nj EJ '\ Sex - - - 024
Men 30(73%) 11 (85%) 19 (68%) .
A Wormen 11 (27%) 2 (15%) 9(32%) -
20~ [ General ward Huanan seafood market 27 (66%) 9(69%) 18 (64%) 0-75
[ Intensive care unit exposure
Current smoking 3 (7%) 0 3 (11%) 0-31
) Any comorbidity 13(32%) 5(38%) B8(29%) 0-53
> Diabetes 8 (20%) 1(8%) 7(25%) 016
o Hypertension 6(15%) 2 (15%) 4(14%) 0-93
E Cardiovascular disease 6(15%) 3(23%) 3(11%) 0-32
5 104 Chronic obstructive 1(2%) 1(8%) 0 0-14
'E pulmonary disease
= Malignancy 1(2%) 0 1(4%) 0-49
c hronic liver disease 1(2%) 0 1{4%) 0.
Signs and symptoms
Fever 40 (98%) 13 (100%) 27 (96%) 0-68
1 Highest temperature, °C - - - 0-037
0 T T T T 1
<18 18-24 25-49 50-64 265 <373 1(2%) o 1(4%)
Age (years) 37:3-38.0 8(20%) 3(23%) 5(18%)
381-39.0 18 (44%) 7 (54%) 11(39%)
B -390 14 (34%) 3(23%) 1139%)
8- Huanan seafood market exposure —
. Cough 31(76%) 11 (85%) 20 (71%) 035
[ Yes Market closed Myalgia or fatigue 18 (44%) 7 (54%) 11(39%) 0-38
Sputum production 11/39 (28%) 5(38%) 6/26 (23%) 0-32
6 Epidemiclogical alert Headache 3/38 (8%) 0 3/25 (12%) 0-10
Haemoptysis 2/39(5%) 1(8%) 1/26 (4%) 0-46
E ] Diarrhoea 1/38 (3%) 0 1/25 (4%) 0-66
E 4 _ Dyspnoea 22/40 (55%) 12 (92%) 1027 (37%) 0-0010
= Days from iliness onset to 8.0(50-13-0) 8.0 (6.0-17-0) 6.5(2:0-10-0) 0-22
2 — dyspnoea
Days from first admission 5-0(1.0-8-0) 8.0 (5:0-14-0) 1.0 (1.0-6-5) 0-0023
2 H to transfer
Systolic pressure, mmHg ~ 125.0(119-0-135:0) 1450 (123-0-167-0) 122:0(118.5-129.5) 0-018
Respiratory rate 12 (29%) 8(62%) 4(14%) 0-0023
=24 breaths per min
H KU 0 r—T T T T T T T T T T T T T T T T T T T T T T T 1
R T T T I B A R A TP A T B A T I T TR A TR TR B BN P
ST TS ST T T I TT TS ST ST S Guan W, N Zhong et al. NEJM DOI:10.1056
Med @:‘" o '\'}"é_o" % »b‘;"_'f’ o é-'i\‘ Ay &0;&_’\:‘" W A A A0 ,j:\ ~A0 a8 é_’s"" S ’
FF IS F I F IS I FFTFFT IS FE F I FF TS

Onset date Huang C et al. Lancet 2020; S0140-6736
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Principles of Antiviral Treatments

DURE aR < RE

* Early commencement of antiviral
Combination therapy
* Increase spectrum of activity
* |[ncrease potency

e 'l
. Viral load
e Reduce resistance emergence .
Cytokine
* Rapid suppression of viral load Dysregulation

* Prevent subsequent complications
* Reduce viral shedding

SARS-CoV and COVID-19

HKU

Med Courtesy of Dr. KY Lai
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1000 — Table 2. Antiviral activities and cytotoxicities of the anti-SARS-CoV-2 antiviral agents identified in the
o ® . .
T - primary screening.
2 5 100+ os i!..—I—";P _:_"""n
% € ﬂ“. Antiviral Agent CCsp (CellTiterGlo®) @ ECsy (Plaque Reduction Assay) Select Index (CCs¢/ECsp)
Z 8 - g q y
- [+ I [ R IO PRI PRI R
£9 a2 o — Pegaslgls\](fg})’lamd >50,000 IU/mL 1068.0 TU/mL >46.8
g 5 '’ e Shaal A e Avonex (IFN-B1a) >50,000 [U/mL 109.6 IU/mL >456.2
55 = _ Rebif (IFN-B1a) >50,000 IU/mL 70.8 TU/mL >706.2
E® 014 8 % Betaferon (IFN-B1b) >50,000 IU/mL 31.2 TU/mL >1602.6
2 Tmmukin (IFN-y1b) >50,000 TU/mL. Ta2.210/mL >35T.6
0.01 I R S S SN S S S SR SN B S S e S e S S e m— e — 25-hydroxycholesterol >50 uM 42 uM >11.9
é\ "S\ "S\ ‘6\ ‘6\ @) %Q, & Oe' @ _(\2. ._\Q & .3.{‘ -:\\R --'a.\‘ _'6\ \-‘\\ s .“-‘\g & _.\Q (o) AMSE80 126 pj\/l 76 P-TVT 16.6
e,é" RN N q’% FIFGFSFTET S & & & RN Lopinavir 102 uM 11.6 uM 8.8
E § & & TS FECE CHFE LN ? Remdesivir >100 uM 1.04 uM 96.2
& gt N &G w R F
«af"\‘ & @ r\ta‘o SF Q
F o & &
Q¥ ¥ QJQ‘,\' &
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Yuan S et al. Viruses 2020;628;d0i:10.3390
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EEXBAMER A Overall B Patients Not Receiving Oxygen
100_ 100_ Remdesivir
P<0.001
Placebo
Remdesivir
T 0.75 T 0.75
Q o
> >
o o
O O
« Placebo &
= 0.50] = 0.50
L2 1]
j= T
° °
3 3
& 025 & 025
0.00+ T T T T T T T T T T 1 0.00 T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 0 3 6 9 12 15 18 21 24 27 30 33
Days Days
No. at Risk No. at Risk
Remdesivir 538 481 363 274 183 142 121 98 78 65 3 0 Remdesivir 67 52 27 16 8 4 3 1 1 1 0 0
. . Placebo 521 481 392 307 224 180 149 115 91 78 2 0 Placebo 60 48 31 18 11 7 7 5 4 3 0 o0
Clinical recovery: 11 days vs 15 days
C Patients Receiving Oxygen D Patients Receiving High-Flow Oxygen or Noninvasive Mechanical
. o) .
HR 1.32; 95% Cl 1.12-1.55; p<0.001 Ventilation
1.00 Remdesivir g
B 0.75- B 0.75- .
] ] Remdesivir
> >
o o
é Placebo ;6 —
= 0.50] = 0.50]
o 0
< <
§. §_ Placebo
S 0.25 £ 0.25
0.00 T T T T T T T T T T 1 0.00 T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 0 3 6 9 12 15 18 21 24 27 30 33
Days Days
No. at Risk No. at Risk
HKU Remdesivir 222 194 124 79 47 30 23 21 15 12 2 0 Remdesivir 98 92 77 56 35 27 23 20 19 17 0 O
Placebo 199 179 131 91 61 43 33 29 26 23 1 0 Placebo 99 9 80 62 47 37 34 23 18 17 1 0

Med

Beigel JH, et al NEJM 2020; doi;10.1056
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A All Participants (N=6425)

504
Rate ratio, 0.83 (95% Cl, 0.75-0.93)
40 P<0.001
<
Q 4
;; L Usual care
£
S 20+
= Dexamethasone
10+
0 T T T 1
0 7 14 21 28
Days since Randomization
No. at Risk
Usual care 4321 3754 3427 3271 3205
Dexamethasone 2104 1903 1725 1659 1621

HKU LKS Faculty of Medicine

B Invasive Mechanical Ventilation (N=1007)

50
Rate ratio, 0.64 (95% Cl, 0.51-0.81)
40 Usual care
g 304
2
g Dexamethasone
S 204
=
10+
0 T T T 1
0 7 14 21 28
Days since Randomization
No. at Risk
Usual care 683 572 481 424 400
Dexamethasone 324 290 248 232 228

A\Z

C Oxygen Only (N=3883)

50+
Rate ratio, 0.82 (95% Cl, 0.72-0.94)
40|
g 30
z Usual care
g
S 204
= Dexamethasone
10+
0 T T T 1
0 7 14 21 28
Days since Randomization
No. at Risk
Usual care 2604 2195 2018 1950 1916
Dexamethasone 1279 1135 1036 1006 981

HKU
Med

D No Oxygen Received (N=1535)

50+
Rate ratio, 1.19 (95% Cl, 0.91-1.55)
40
g 30
2
£
S 20 Dexamethasone
=
104 Usual care
0 T T T 1
0 7 14 21 28
Days since Randomization
No. at Risk
Usual care 1034 987 928 897 889
Dexamethasone 501 478 441 421 412

"B& :
[ N :_s )EJL‘J\

Table 2. Primary and Secondary Outcomes.

Outcome

Primary outcome

Mortality at 28 days

Secondary outcomes

Discharged from hospital within 28 days

Invasive mechanical ventilation or death
Invasive mechanical ventilation

Death

Dexamethasone
(N=2104)

482/2104 (22.9)

1413/2104 (67.2)
456/1780 (25.6)
102/1780 (5.7)

387/1780 (21.7)

Usual Care
(N=4321)

no./total no. of patients (%)

1110/4321 (25.7)

27454321 (63.5)
994/3638 (27.3)
285/3638 (7.8)

827/3638 (22.7)

Rate or Risk Ratio

(95% CI)*

0.83 (0.75-0.93)

1.10 (1.03-1.17)
0.92 (0.84-1.01)
0.77 (0.62-0.95)

( )

0.93 (0.84-1.03

The RECOVERY Collaborative Group NEJM 2020; DOI:10.1056
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A Remdesivir vs. Its Control

B Hydroxychloroquine vs. Its Control

100 15 Contral 100 15
904 90+
Hyds hi
50| 10 Remdesivir 30 10 yereyenerequine
E3 £
> ™ z Contral
iq i -
= 504 = 50
i}
2 0 § 40
g 0 T T T 1 8 T T T T 1
I 304 o 7 1“2 2% 2 30 0 7 14 n
= 20| Rate ratio, 095 (35% €, 0.31-111) £ g0 Rate ratio, 119 (959 I, 0.89-1.59)
7 P=0.50by log-rank test " P=0.23 by log-rank test
JLE 104
o o
T T T 1 T T T J
7 14 21 i3 7 14 il i ]
Days since Randomization Days since Randomization
Denominator Denominator
Remdesivir 2743 2159 2029 1818 1z3g Hydroxychloroquine 947 839 254 83 £33
Control 70z 138 2004 1508 1233 Control 906 853 23 814 508
No. Who Died No. Who Died
Remdesivir 129 90 43 18 16 Hydroxychloroquine 43 3l 13 [ [
Control 126 93 43 7 14 Control 42 n k] 4 3
C Lopinavir vs. Its Control D Interfaron vs. Its Control
loo+ 15 100+ 15
Interferon
50+ 304 :rr'_rr_f
Control -
B0 80+
. o . 1o i
= 7o Lopinavir = 70 "
- £y
I M 5 £ 60 5
g
= 5o = 504
)
T 40 E 40+
8 o T T T 1 ] 1 T T T 1
I 30 0 7 14 21 b1 T 3] 0 7 14 n 2
= 20 Rate ratio, 1.00 (35% Cl, 0.79-125) £ 20 Rate ratio, 1.16 (35% Cl, 0.96-1.39)
P=0.97 by log-rank test P=0.11 by log-rank test
JLE 104 —_———
o o
T T T 1 T T T !
7 14 21 Y] 7 14 il 28
Days since Randomization Days since Randomization
Denominator Denominator
Lopinavir 1359 1333 1282 1257 1243 Interferon 2050 1669 1554 1483 1410
Control 1372 1293 1239 1216 1203 Control 2050 1725 1636 1563 1455
No. Who Died No. Who Died
Lopinavir 57 42 4 15 10 Interferan 1ol 73 31 24 14
Control 62 48 21 10 5 Control 91 58 31 21 15

Figure 2. Effects of Remdesivir, Hydraxychloroquine, Lopinavir, and Interferon on In-Hospital Mortality.

Shown are Kaplan—Meier graphs of in-hospital mortality at any time (the primary outcome), comparing each treatment with its control
without standardization for any initial patient characteristics. Insets show the same data on an expanded y axis. The rate ratios for death
were standardized for age and for ventilation status at entry. Denominators for the few events on day 0, but not thereafter, include pa-
tients with no follow-up. Numbers of deaths are by week, and then deaths after day 28. CI denotes confidence interval.

Log-Rank Statistics for
No. of Deaths in Rate Ratio for Death
Subgroup Active Treatment Control Adtive-Treatment Group (9996 CI; 95% CI for total)
O-E Variance
no. of deaths reported fno. of patients (%)
Remdesivir )
Age at entry !
<50 yr €1/961 (6.9) 59/952 (6.8) 3 9.3 —t— 1.08 (0.67-1.73)
5069 yr 154/1287 (13.8) 1611287 (14.2) -16 775 021 (0.68-1.21)
=Toyr 86500 (20.5) 83469 (21.6) -29 415 j; 093 (0.63-1.39)
Respiratory support at entry )
No mechanical ventilation 2032480 (9.4)  232/2475 (10.6) -153 loz.o —.—— 0.86 (0.67-1.11)
Mechanical ventilation 98/254 (43.0) 71j233 (37.8) 16 40.8 ——— 170 (0.80-1.80)
Total 3012743 (12.5) 303/2708 (12.7) -83 1433 <|:} 0.95 (0.81-1.11)
Heterogeneity around total: x%lg P=0.50
Hydroxychloroquine
Age at entry
<50 yr 15/335 (5.7) 19/317 (5.8) 0.9 52 e ————= 110 [0.47-257)
5065 yr 55/410 (12.1) 31396 (7.1) lo.8 112 :- &—» 166 (0.95-251)
=T0yr 30202 (14.0) 34193 (17.8) =35 153 — 0.20 (0.42-1.53)
Respiratory support at entry 1
Mo mechanical ventilation 69/862 (7.4) 57(824 (6.6) 47 314 ——q‘— 116 (0.73-1.34)
Mechanical ventilation 35/85 (39.2) 27(82 (32.3) 34 14z — w176 (0.65-2.4E)
Total 104/947 (10.2) 84906 (8.9) a1 46.2 ) — 1.19 (0.89-1.59)
Heterogeneity around total: x§=5.0 ' P=0.23
Lopinavir
Age at entry
<50yr 20511 (3.6) 27501 (4.9) -3o 117 0.77 (0.36-1.64)
5069 yr E6/597 (9.8) 57596 (9.1) 7 304 —_— 1.09 (0.68-1.74)
=Toyr €2/291 (20.4) 62275 (22.7) 0.0 302 1.00 (0.63—1.60)
Respiratory support at entry
No mechanical ventilation 113/1287 (8.1)  111/1258 (8.7) -l& 55.6 0597 (0.69-1.37)
Mechanical ventilation 35/112 (28.1) 35/114 (28.7) 13 167 ——t——» 108 (0.57-2.03)
Total 1481399 (9.7)  146/1372(10.3) —04 723 a— 1.00 (0.79-1.25)
Heterogeneity around total: X!E 12 P=0.57
Interferon
Age at entry
<50 yr 48(720 (7.5) 35/697 (5.3) 15 0.6 ——— 88— 144 (0.32-2.54)
5065 yr 122/934 (143)  108/973 (114) 133 569 ——i-— 126 (0.90-1.78)
=T0yr 73{396 (195) 73/3z0 (209) 40 358 —a—— 0.89 (0.58-1.38)
Respiratory support at entry |
No mechanical ventilation 1881911 (10.9) 176/1920 (9.5) 51 0.3 —|-— 111 {0.84-1.45)
Mechanical ventilation 55/139 (42.4) 40/130 (33.8) 77 3o —f——=—» 140 (0.82-240)
Total 243/2050 (12.9] 2162050 (11.0) 168 1133 ¢> 1.16 (0.96-1.39)
Heterogeneity around total: x}=4.8 | : : , P=0.11
0.0 0.5 10 15 20
Active Treatment Control Better
Bettar

HIE4E

Limitations:

1. Heterogeneity of
each

countries (ICU
support)

2. No data on
symptoms

onset days (late
presenters)

3. No virological data,
biochemical and
inflammatory markers

WHO Solidarity Trial Consortium NEJM 2020; DOI:10.1056
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Visual summary of recommendation
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?%¢ Population
This recommendation applies only Disease severity
to people with these characteristics:

Non-severe

Patients with Absence of signs Sp0;<90% Requires life
confirmed of severe or on rogm air sustaining treatment
\ critical disease
covid-19 Respiratory rate Acute respiratory
=>30in adults distress syndrome
Raised respiratoryﬂ Sepsis
rate in children
Septic shock
Signs of severe

respiratory distress

515 Interventions

x

Recommendation against (weak)

“ v

Corticosteroids .
Recommendation

against (weak)

Remdesivir

Recommendation in favour (strong)

HKU

Med Rochwerg B et al. BMJ 2020;370:m3379
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* |FN beta-1b 8MU alternate day x 3

doses + lopinavir-ritonavir
400/100mg bd + ribavirin 400mg bd
vs. lopinavir/ ritonavir 400mg bd for
14 days

* Time from symptom onset to

THRE + FIEEA

144 patients with positive
nasopharyngeal
swab screened

\ 4

P 9 did not fulfil inclusion criteria

17 excluded

8 did not consent

127 enrolled

v

v

treatment for triple therapy within
combo group: Median 4 days (3-6)

86 randomly assigned to the combination
group (52 with symptom onset <7 days
and 34 with symptom onset =7 days)

41 randomly assigned to the control group
(24 with symptom onset <7 days and 17
with symptom onset =7 days)

e Median number of IFN beta-1b

received: 2 doses

1 stopped treatment on day 7
because of adverse event

86 completed assigned treatment

40 completed assigned treatment

Hung IF et al. Lancet 2020:doi.org/10.1016/PllI
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—i— Treatment group 104
—d— Contral group

pe0-0001
0001

pO0001  pe0-0001
p0-0001 peD0001  pe0-0001
r

Primary outcome:
Combo group significantly shorter T "
median time from start of treatment RIS S S °

Mumber of samples Numbser of samples

to negative NPS: 7 (5-11) vs. 12 (8-15) days Y Y EULEE CEEmIYIEEILG

40 40 Contralgroep 41 41 41 41 41 40 39 ¥
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HR: 4.37 [95% CI 1.86-10.24} p=0.0010
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1
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{log, , copies per mL)
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T "
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i
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|
Thraat seab viral laad
{logy; copies per mL)

No significant nsp5 mutations

were identified in serial NPS Y S
r;:r;:::l‘fl:;r:p 76 76 B 67 64 63 59 G4 r;‘:"n‘:lel::l‘fl::;z:l ] 64 55 3] L} 41 29 30
Contral group 332 Erl 2 30 30 2 9 28 Controlgroup 31 n 3 5 L 3 n 0
Few Gl side effects and self-limiting E F
T p-oo060 0053 Poma P00
] = E':_ p-00020 p=0011 = 4] p-00050
Conclusion: E L T ees | e & [} ) 1
IFN beta-1b based triple therapy is fg NI l} { S 101
. . . . . = T T \"'\.\ pe052
safe and superior to lopinavir-ritonavir e
) ! ! : ! ) ] ! : 3
HKU alone Nusmiber of samples Tim:frnrn:l:rtcrfs:lct;tmmnt-htlys] Mumber of samples ﬁm:frnrn:t:naf::@trntmt-:my:—]
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Hung IF et al. Lancet 2020:doi.org/10.1016/PlI
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Viral RNA d Viral RNA
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COVID-19 | Common
' Respiratory viruses
SARS-CoV-2 : T
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Inflamation, Immune 1 Inflamation, Immune b 150
cell recruitment Low ISGs, Limited 1 cell recruitment High ISGs,
208 Antiviral State : ° Potent Antiviral State
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CXCLs, IL-6, IL-1 IFNB, IFNA Chemokines IFNB, IFNA
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IFN-1 &-11I 1 IFN-1&-lI CQ

Chemokines : Chemokines

Highlights

SARS-CoV-2 infection induces low IFN-I and -lll levels with a
moderate ISG response

Strong chemokine expression is consistent across in vitro,
ex vivo, and in vivo models

Low innate antiviral defenses and high pro-inflammatory
cues contribute to COVID-19

Fluorescence intensity (103)
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Multiplex
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Ao T v T o v
Life-threatening Asymptomatic Healthy

COVID-19 infected controls

Blanco-Melo D, et al. Cell 2020;181:1036-45
Bastard P et al. Science 2020;eabd4585
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025 05 1.015 25
Intervention  Placebo

Better Better

A
1.0+
0.9+
0.8+
— o074 Intervention group
©
2
£ 06+
[ Placebo group
o o054
£y
E 0.4+
[
& 034
0.2
0.1
0.0 T T T T T T T T
0 10 20 30 40 50 60 70 80 90
Duration (days)
No. at Risk
Intervention group 43 38 35 32 31 31 31 31 31 31
Placebo group 52 40 36 35 33 31 31 30 29 29
B
Intervention  Placebo P Value
Subgroup Group Group Relative Risk (95% Cl) for Interaction FDR
no. of patients with event/
no. of patients (%)
Time from onset of symptoms to enrollment 0.006 0.03
<7 days 2/23(9) 12/26 (46) }— — m | 0.19 (0.05-0.75)
>7 days 10/20 (50)  11/26 (42) s 1.18(0.63-2.21)
APACHE Il score 0.30 0.75
>20 11/21 (52)  18/24 (75) =1 0.70 (0.44-1.12)
<20 1/22 (5) 5/28 (18) | = | 0.25(0.03-2.02)
Mechanical ventilation 0.54 0.82
Yes 8/18 (44)  13/21 (62) R 0.72 (0.39-1.33)
No 4/25 (16)  10/31 (32) a1 0.50 (0.18-1.39)
Vasopressor therapy 0.70 0.82
Yes 5/8(62)  10/12 (83) [ 0.75 (0.41-1.36)
No 7/35 (20)  13/40 (32) R S 0.62 (0.28-1.37)
Renal-replacement therapy 0.82 0.82
Yes 5/10 (50)  10/14 (71) [ 0.70 (0.35-1.41)
No 7/33 (21)  13/38 (34) —a— 0.62 (0.28-1.37)

T-HEEB-1b & R UCHIE/FI:

95 patients enrolled

THE

Time to enrollment from symptoms onset:

7 days vs 7.5days

7 doses of IFN beta-1b given

28-day Mortality: 23% vs 33%
ICU stay: 28% vs 42%
Hospital Stay 30% vs 44%

Median days to viral load clearance:

17 (9-25) vs 20 (10-33) days

Arabi YM et al. NEJM 2020;D01:10.1056
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EAP to EUA
transition

All program forms must be completed and
submitted by November 30, 11:59 CST. Any
uncompleted work will be submitted to the

central IRB as a potential non-compliance.

Due to the overwhelming volume of
program inquiries, it may take longer to
receive a We appreciate your
patien: work through our

communications backlog.

The US COVID Plasma Team is currently
focused on collecting missing information
and ying the accuracy of information

for each patient enrolled in the EAP.

Top priorities

Ensuring information on the patient is

accurate

Ensuring physician information is

accurate

Complete data is vital

We will improve the accuracy of patient
data by:

Pursuing delinquent reporting by

physicians

Obtaining missing medical history

Historical EAP
program
participation

November 29, 2020

2,731 AN

Sites

12,747 &

Physicians

105,742 Qs
92,283 ¢
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Call for patients who have recovered from Covid-19

2hn'xiEimE #HE

to donate convalescent plasma

R RERN:
Criteria and inquiry:

- FIERMARERARCHNE AP FRRKE
Recovered from COVID-19 and have sufficient antibody level

-

- B
Male

- BESSAFME
Weight above 55kg

- FERRNTT18 E60m
Aged 18-60

=z ¥§Iﬂl§ﬁ7§ !é~ 5 LI

- BEORRY - MEEURE (BMEREREN)

mmﬂwm&ﬂMmsmwmbmmmmwmmm
(apart from anti-hypertensive)

by,
> ’.}}l',‘

HKU aassER ssiEossed . G
HEEBEEEAS RN EEK(EERES | 2255 1674)

Med Interested person may express his wish to his doctor in charge or contact
Dr HUNG Ivan Fan Ngai's team from the University of Hong Kong at 2255 1674

HK Red Cross 2020
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Table 2. Trial End Points in the Intention-to-Treat Population.* E e e N C P_"}‘f”_efEe_”t_Elf'fr_”a
g %% Placebo
Convalescent Plasma Placebo Relative Risk [ 0.7
End Point (N=80) (N=80) (95% CI) g el
g2
no. ftotal no. (%) w8 03
Q 44
Primary end point: severe respiratory disease 13/80 (16) 25/80 (31) 0.52 (0.29-0.94) g 034
. - .
Secondary end points 2 0.2
Life-threatening respiratory disease 4/80 (5) 10780 (12) 0.40 (0.13-1.22) g\. 0.1
Oxygen supplementation at an Fio; of 100% 4/30 (5) 6/80 (8) 0.67 (0.20-2.27) & 0.0 T T 1
0 5 10 15
Noninvasive ventilation 1/80 (1) 6/80 (8) 0.17 (0.02-1.35) Days
Admission to intensive care unit 2/80 (2) 6/80 (8) 0.33 (0.07-1.60) No. at Risk
Mechanical ventilation 2/80 (2) 4/80 (5) 0.50 (0.09-2.65) Convalescent 80 75 70 67
|
Critical systemic llness 5/80 (6) 6/80 (8) 0.83 (0.27-2.62) Pl %0 & 50 56
Acute respiratory failure 2/80 (2) 5/80 (6) 0.40 (0.08-2.00) n | B
Figure 1. Time to the Development of Severe Respiratory Disease Due to
Shock 2/80 (2) 1780 (1) 2.00 (0.13-21.6) Coronavirus Disease 2019, According to Trial Group in the Intention-to-
Multiple organ dysfunction syndrome 3/80 (4) 5/80 (6) 0.60 (0.15-2.43) Treat Analysis.
Death from Covid-19 2/30 (2) 4/30 (5) 0.50 (0.09-2.65) Shown are Kaplan—Meier estimates of the time from the intervention
. ; . . iy . administration of convalescent plasma or placebo) to the development of
Life-threatening respiratory disease, critical systemic 7/80 (9) 12/80 (15) 0.58 (0.24-1.41) ievere respiratory disease. The tiF;:k marks c[:n the ctrves e resenFt:the in-
illness, or death, alone or in combination =sp Y : R pre
terquartile range in the Kaplan—Meier time-to-event analysis in the conva-
lescent plasma and placebo groups.

HKU
Med

Libster R et al. NEJM 2021
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e Two monoclonal Ab: REGN10933
and REGN10987

e Derived from humanized mice
and human convalescent plasma

D
* Ab against SARS-CoV-2 spike o
protein § v
* Two Ab to prevent rapid i
mutational escape il

Fig. 4. Complex of REGN10933 and REGN10987 with the SARS-CoV-2 RBD. (A) 39-A cryo-Bv mep of
the REGN10933-RBD-REGN10987 complex, colored according to the chains in the refined model (B). RBD is
colored dark blue; REGN10933 heavy and light chains are green and cyan, respectively; and REGN10987
heavy and light chains are yellow and red, respectively.

-&— |gG1 Control

—o— REGN10989

-o- REGN10987

-o— REGN10933

-8~ REGN10934

- REGN10933+REGN10987
REGN10989+REGN10934

HKU ¢ RECOVERY trial
Med

T T T YT YT TTII—TTTT—TTTy T T
14 13 12 -1 10 9 -8 -7
Antibody Concentration Log(1 0) [M]

Hansen J et al. Science 369;1010-1014
Baum A et al. Science 369;1014-1018
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Coronavirus Vaccine Tracker

By Carl Zimmer, Jonathan Corum and Sui-Lee Wee Updated Jan. 14, 2021

PHASE 1 PHASE 2 PHASE 3 LIMITED APPROVED ABANDONED
Vaccines Vaccines Vaccines Vaccines Vaccines Vaccines
testing safety  in expanded inlarge-scale in early or approved abandoned

and dosage safety trials  efficacy tests  limited use for full use after trials

Vaccines typically require years of research and testing before
reaching the clinic, but in 2020, scientists embarked on a race to
produce safe and effective coronavirus vaccines in record time.
Researchers are currently testing 68 vaccines in clinical trials on
humans, and 20 have reached the final stages of testing. At least 90
preclinical vaccines are under active investigation in animals.

New York Times 18 Jan 2021
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Leading vaccines
Developer

E . .
— Pfizer-BioNTech

B Moderna

m Gamaleya

EB -
Oxford-AstraZeneca

B CanSino

B=
T Johnson & Johnson

ms Vector Institute
B Novavax

B Sinopharm

B Sinovac
B Sinopharm-Wuhan
£ Bharat Biotech

How It Works Phase

mRNA

mRNA
Ad26, Ad5

ChAdOx1

Ad5
Ad26

Protein
Protein

Inactivated

Inactivated
Inactivated

Inactivated

Status

Approved in Saudi Arabia and other countries.
Emergency use in U.S., E.U., other countries.

Emergency use in U.S., E.U., other countries.

Early use in Russia.
Emergency use in Belarus, other countries.

Emergency use in Britain, India, other countries.

Limited use in China.

Early use in Russia.

Approved in China, U.A.E., Bahrain.
Emergency use in Egypt.

Limited use in China, Indonesia.
Limited use in China, U.A.E.

Emergency use in India.

New York Times 18 Jan 2021
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Vaccine Platforms & & T &

4 )

Whole Inactivated Vaccine

Sinovac/ Sinopharm
2 doses IM

Pending phase Il results

N /

m\trix-M Spike Protein Nanoparticle\
Vaccine

Novavax

NVX CoV2373 spike protein + Matrix-M
adjuvant; 2 x doses IM

NA 1:128 prime; 1:3906 boost

Phase Il preliminary results:

Efficacy 89.3% overall

86% vs UK mutants; 60% vs SA mutants
5.6% against original strain

Qe

Live attenuated

~

~-LPQPGGSYC-—~-

_ Synthetic peptides |

/Nienovirus Vector Vaccine \
AstraZeneca — ChAdOx1

2 doses IM; Phase 3: overall 70% efficacy
Johnson & Johnson — Ad26

1 or 2 doses IM

Sputnik-V Ad25 and Ad5

2 doses IM

CanSino — Ad5

Recombinant viral

vectors

Recombinant bacterial
vectors

_ Recombinant subunit

1 or 2 doses IM

Apart from AstraZeneca; all pending Phas
[l results
mNA Vaccine \

Pfizer —- BNT162/ Tozinameran BNT162b2
Pre-fusion S protein in lipid nanoparticle
2 doses IM (30 mcg), - 752C storage
Phase Il 95% efficacy; 7 days after 2" dose
NA 1:361 after boost

Robust CD4+ and CD8+ stimulation

-

Moderna — mRNA - 1273
2 doses IM (100 mcg), - 20°C storage

DNA /RNA |

94% efficacy; Phase Il results published

Q 1:654 after boost /

Courtesy of Prof G Poland
Polack FP et al NEJM 2020; 10.1056
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 Stable at room temperature

* Easy mass administration

* Induces robust immunity after a single dose
* Prevention of infection

* Prevention of symptomatic disease

* Prevention of complications

* Prevention of transmission

HKU
Med
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B3 3 EA Tozinameran BNT162b2 AZD1222 CoronaVac
BEEABARER &H HE W%/ BEBMBiONTech | FINFHIH(AstraZeneca)/ 452 AR | FFZMR(FH) ARAT
s TREE R0 BRI ARBE (ChAdOX1)
HHTE T et g EAFDERAEER(S2R  ASLAESARS-Cov-2
= HREOER)
. FAME : 5x10°HEMAL(05mL); :
BRAE kool EME  25x 10" FHEM et L
(Dosing regimen) ’ Mﬁ’iﬁ;“g (0.2230.5mL * MFERRHK) ﬁlﬁﬁﬁjM/ZB a
£ AESES - ARIERs28
) &AL % WE1L48
R2 . BERSREHRTE
ﬂEBﬁ(ﬁk&:!ﬁ(ooh:thyﬁ!;ne
glycol) ~ REEIRFE) ~ |ALsP ~
R4 B8 P - FALE < KERE AERE
BERE 8 RS Y
ARBER RREOE R HRES  BRASHREs - FRBRAEERS
(immunogens) EH KIS ML RFG DS Eulichees S olreyE
BN FEAER HRER % R & (cAd3-EBO) PRIFTAZE N RRBEE
SRUERBE  FRREFH .
MREREN PR GENBORER So DI MRTRRR  wpemnornmms
MREEMTHEDR S ZRE
ARG R0 O LR TR
MBERGEE X0 DRERHRL R BERBNASE 1815 Th % & R
DA% ch B4 et
R3 ! 3 HF = MEHA T REYL N Z L8
70.4% (Ml FoRBIE . ERIE -
MAKGRERS  950%(EAVET BN #2014 B H  N=5,807); sl
(Clinical efficacy) N=17,411) 90.0% (% —H{EM & ;a
SETRIERERE 0 N=1,367)
ﬁﬂ*gg!&jl 95.6% (16 Z555% * N=9,897) .
(LE#E 93.7%(>55 4% * N=7,500) ; :
Efficacy according  94.7%(>65%% * N=3,848); ARRN ARRH
to age group) 100.0%(>75 3% * N=774)
R4 BHEHE=HBERARRZ MR Z LK
BEIEMEDRRBHZR/ET F—/"HEHNARIGRIEEENE 55 HAER AT 2R R
(Vaccines and Related Biological A a7 s #EARBEA S5 (paracetamol)):  ESEFMEA0/148(3ug):
Products Advisory Committee)  83% ;¥ 54 &B{ ##% (tenderness) ; 23.3% ;S ER AL A |
BMERBER 12 B 10 B 5 Z Bl (MR 2 0 70% B H# ;. 68% % 5.0% BER  3.3% E# .
(Incidence of XHERSELEEBIXM): 67% SE HEBLLARHRS 3.3% 5% ; 2.5% ILAFH
side effects) 84.1% SE S BRI R FE 61% il : 60% ALAHS SRR A0/288(3pg):
62.9% % ; 55.1% A% . 56% % ; 31% BOEE . 10.0% >F 5 3R S fiE
38.3% AILAS#E : 31.9% %% ; 25% #&:i>(nausea) ; 83% s : 3.3% M .
23.6% MEE | 14.2% Bk 25% 7SRRI B AL | 18% B 2.5% TR : 1.7% HLP35E
. S Pt 2R % 5
mEmen  COPREREREERRINE  (xmmre s-sessme  EEsseskexess
R PEGIBE) SRMEILLE 12021 A8RRE RER KAERIALEEM)

R REER0.017%)

Ming Pao 2020
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BT BioNTech (MRNAKZEEE

Tozinameran BNT162b2
L 3 9 /8B % BioNTech
: mRNA (£ 2 BnEi8 69
i HREOEME)
mEEm218
HBRERR :
(Dosing regimen) 0.3mL®:30 e
ANEE 58
E® & B AN KHL

R2 . BEASRERTEE

fE 5 (& % Z — 8 (polyethylene

PN glycol) ~ iEERFE) ~ WAL
BHER WP - |k~
BEE Y RS Y
BRRBER HRECERZEE
(immunogens) & HANKILFE
BT FEER BXMmEA

FRPERBE  FRREN
MEEREN PRl @RNTSLERER
MRS THEDR SR RE
AR O FFUR TSR
MBERREE B0 DRESR RSN
% ES

&3 SHMEHABEZMEHARRER N Z LR

Bk RSN 95.0% (M€ 78515
(Clinical efficacy) N=17,411)

B REHSN  956%(16E555% ' N=9,897):

Vaccine name: Comirnaty (also
known as tozinameran/
BNT162b2)

mMRNA vaccine (spike protein)
2 doses, 3 weeks apart
Muscle injection

Freezer storage -70C

Efficacy 95%

New vaccine platform

Excellent neutralizing Ab, T cells
response (CD4 and CD8)

Little difference in
Protection of ethnicity
Good antibody response in
elderly, DM and obesity

—— - (U8 93.7%(>55# * N=7,500) :
izer- N [ Effi di 7% » N=3,848) ; .
veccioe <5\ pdpniod No serious adverse effects:
x4 IpmpEE-MEKTFREegEzk®  short lived fatigue (62.9%),
~ s REREMENNSHBOERE 0 :
) \ / o \ N N / ) (Vaccines and Related Biological headache (55.1%), myalgia
. ‘ =Sk T ‘smmm - e Products Advisory Committee) (38.3%), fever (14.2%)
s MExico "l Smanis oot X _ q BERRERE 12810 8 @2 2R (R
COSTARICA | ARABIA | st 1 (Incidence of ZXHERGELETERBXH):
! |\ ECUADORS oL YRS side effects) 84.1% >E S Ep A E ; .
& | K ; 62.9% B : 55.1% T 33 elderly home residents >75

;\\

4 B Approved
\ £ [T Early, limited or
L3 emergency use

New York Times 3 Jan 2621
Ming Pao 2020

CHILE 1
&

38.3% AILAHE . 31.9% % .
23.6% MR ; 14.2% S5

RERE
(EAEEA R
RERIER b
E{0L8 % PEG B &)

years died after BNT 162b2
Norwegian Medicines Agency
and German Government to
provide details for the panel
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INACTIVATED
CORONAVIRUS

Engulfing
the virus

ANTIGE?!
PRESENTI
CELL

) C 'Digesting / ( —

Presenting
virus protein ‘
fragments

HELPER
T CELL

New York Times 3 Jan 2021
Ming Pao 2020

K]

A ™"

CoronaVac
L HRER(F8) ARAT

HiEE #EL 7R E SARS-CoV-2
BEAE o
(Dosing regimen) FRIIERS 14 /288
3. WMF1LE8
&2 BEASRI
%8 *AERE
BRRERIR REERAEERD
(immunogens) MEERMBRDE

B FAER  PRAAEE /) ARNEE

FHRR R AR FRRENPINARE

RSB RERRS 6 Th2 2% R E
R3 I 3MBEHE:
EEHWENARGSR
B Ak R
(Clinical efficacy) m*EK’Y;}U g“—"ﬁ*”
ER AR R
(KLSE#E NS
Efficacy according AARH
to age group)
R4 3WEHEZ
B HAR AR R PR -

SR %XA014B(3ug):
23.3% NI ;
RERBER 5.0% BEH : 3.3% R
(Incidence of 3.3% 80 . 2.5% LA
side effects) EHEMEA0/288(3ug):
10.0% >¥ 5 &R Sz ¥ .
83% % : 3.3%8M
2.5% TR 1.7% W%

AERE
BERER (EAE=WEAAREAHE
RER  AEWRZHHM)

Vaccine name: CoronaVac

Inactivated whole cell vaccine
2 doses, 2-4 weeks apart
Muscle injection

4C storage

Efficacy >50%

Coventional vaccine platform
(HAV and polio)

Good neutralizing Ab

Pending Phase 3 results this
month (trial in Brazil, Turkey and
Indonesia)

Phase 1/2 published in the
Lancet: 97% 3ug; 100% 6ug

No data in the elderly or
immunocompromised groups

No serious adverse effects;
overall very safe: short lived
fatigue (3.3%), headache (2.5%),
myalgia (1.7%), fever (3.3%)

Vaccination launched in Jiaxing
for HCWs and high-risks
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Oxford-AstraZeneca ;
vaccine P

- ARGENTINA

B Approved
\ [T Early, limited or
YWy emergency use

New York Times 3 Jan 2021
Ming Pao 2020

. o

BRITAIN _

AZD1222
" | WINFAI AstraZeneca)/ 4Bk

TEMNORERRABE(ChAIOX1)

BHEE i BAFEERFEER(S 2R
HREOER)
EENE 5x10°FHWAR(0.5mL)
BEHER ERE: 25x 10" HERN
(Dosing regimen)  (022305mL » HFREHAX):
AeyES MM 28 B
- s
x2 . BHERAS R
2% AARH

BRBER HRES  RFESHAED
(immunogens) BRERNEDS
BT FaEs {7 1% (cAd3-EBO)

v FRREOPTRN  BRNSEE
HREMEN  csrepsuTiCERLIRE
RS2 RERES BENRDAEE

R3 3@ HE:=
704% (MR AR EWE
Btk R #1014 BEHH » N=5,807);
(Clinical efficacy) 90.0%( S —M{EME -
FMEENE  N=1,367)
B RN
(LRSS ©

Efficacy according

to age group)

FARH

x4 3B HEE=

RERBER
(Incidence of
side effects)

REERER

B/ MR AR
iR S AR 5 3 25K (paracetamol):
83% x4 BB MG (tendemess) |
70% Bif ; 68% HA |
67% £ 5 SBIUARA |
61% 73l ; 60% AP
56% 84 © 31% MR |
25% %> (nausea) ;

26% S ERIU T | 18% B

PEHERARRET
257 BRI R
(W RRETR F—RES AR
SRUBE 1201 A8RE2
HR  mREAH0.017%)

Vaccine name: ADZ1222

ChAdOx1 Adenovirus Vector
vaccine

2 doses, 4 weeks apart
Muscle injection

4C storage for 6 months

Efficacy up to 90%
Good neutralizing Ab

Phase 3 interim results
published in the Lancet

Overall 70.4%; standard dose x 2
62.1%; half dose then standard
dose 90%

Good efficacy in the elderly
(>70)

No serious adverse effects;
overall very safe: short lived
fatigue (70%), headache (68%),
myalgia (60%), fever (18%)

Two volunteer developed
transverse myelitis (rare)
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Supernatant cell lysate

Courtesy of Prof H Chen
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Phase 1 clinical trial to commence
2/2021

Supported by FHB, HKSAR and CEPi

Induce local IgA mucosal immunity

Healthy subjects
Age 18-55
100 subjects

HKU
Med
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You'll Never Walk Alone!

volume of research on coronaviruses, 2014-18

HKU
Med
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Primer on Infectious Diseases with Public Importance
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Pneumonia is Preventable by Vaccinations

TRRAAM S FR Y% B e

Dr. Anthony Tam FE KB & 4

MBBS (HK), MRCP (UK), FHKCP, FHKAM (Medicine), PDipID (HK)

Division of Infectious Diseases, University Department of Medicine;

Honorary Clinical Tutor, Department of Microbiology, HKU

HKU Public Lecture Series
6t February 2021
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* Infection of lung parenchyma with the following features:
* Respiratory symptoms: shortness of breath, cough with sputum, chest pain
* Systemic symptoms: fever, malaise
* Radiological features: infiltrates on chest X-ray or computed tomography

* Reasonable exclusion of the followings:
* Pulmonary oedema
 Haemorrhage

Infarct

Malignancy

Fibrosis

Others e.g. protein
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Fig. 1. Variations in radiographic appearance of pneumonia. (A) Lobar consolidation of the
right upper lobe. (B) Bilateral interstitial infiltrates. (C) Large left parapneumonic pleural
effusion. (D) Right upper lobe cavitary lesions (white arrow). (E) Diffuse bronchiectasis
involving primarily the anterior left lower lobe (white arrow). (F) Pulmonary abscess with
air fluid level in the posterior left lower lobe (white arrow).

Lanks CW et al. Med Clin N Am 2019; 103:487-501.
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Bacteria/Mycobacteria

HE /0 <IRE
* Streptococcus pneumoniae * Influenza viruses * Pneumocystis jiroveci
 Haemophilus influenzae e Adenovirus * Cryptococcus neoformans
e Staphylococcus aureus * Pandemic coronarviruses (SARS- e« Aspergillus species
e Streptococcus pyogenes CoV, MERS-CoV2, SARS-CoV-2) e Talaromyces marneffei and
* Klebsiella pneumoniae other dimorphic fungi

* Pseudomonas aeruginosa
* Legionella pneumophila
* Mycoplasma pneumoniae

* Chlamydophila pneumoniae

* Mycobacterium tuberculosis
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Mortality Readmission

Within 1 year
of discharge

Hong Kong
2010

N=488
>65 years

32.0%

After discharge

Ma HM et al. Intern Med J. 2013;43:1201-1205.
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CAP Exerts a High Burden of Morbidity
and Mortality on Older Adults

fil ¢ 1B N £

-2 R ABSE T E b

Variahle Death, n (%) Univariate Multivariate
Model 1 Maodel 2
Hazard ratio (95% confidence interval), Pvaluet
Age [years)
6574 16(17.4) 1 (Referancs) 1 [Reference) 1 (Referance)
7584 42(21.3) 1.2310.60-2.19) 048 1.00 (0.60-1.948) 078 0.94 10.52-1.70) 0.84
=85 38(27.3) 1.65 10.92-2.54) 0.09 1.02 (0.53-1.94) 0.96 1.01(0.52-1.94) 0.98
Male sex 65 (26.1) 1.60 (1.04-2 45) 0.03 1.78 [1.13-2.81) 0.01 1.60 (1.01-2.53) 0.05
Mursing home residence 25(28.4) 147 10.93-2.31) 0.10 .85 (0.51-1.41) 047 0.79 (0.47-1.34) 0.39
Mid-arm circumference (cm)
=210 45 (429 6.14 (2. 80-13.03) =0.01 6.62 (3.00-14.62) =0.01 3.79 (1.68-8.548) =0.01
21.1-23.0 22(20.2) 2.49(1.11-5.59) 0.03 2.60 (1.14-5.94) 0.03 1.8010.78-4.15) 017
23.1-26.0 21(17.5) 212 1054-478) 0.07 2.05 (0.90-4.68) o009 1.6310.71-3.72) 0.25
=261 8(85) 1 (Referancs) 1 [Reference) 1 (Referance)
Charlson’s Comorbidity Index
0 5(6.7) 1 (Referancse) 1 [Reference) 1 (Reference)
1 32234 3.87(1.51-953) 0.01 275 (0.98-7.232) 0.06 1.69 (0.64—4 48 029
2 27 (25.5) 4,22 (1.63-10.94) =0.01 2.72 10.95-7.58) 0.04 1.84 [0.67-5.08) 024
=3 32(29.1) 493 (1.02-12.466) =0.01 3.21(1.10-9.33) 0.03 2.15(0.75-6.22) 016
Clinical Frailty Scale
Robust (1-3) 26(12.8) 1 (Reference) 1 [Reference) 1 [Reference)
Pre-frail (4) 12(20.3) 1.7310.87-3 .43) 012 1.34 (0.63-2.80) 0.45 1.64 (0.77-3.51) 0.20
Erail (-7 sa 340l 3 18 (7 00-5 05 1 011 21901 21397 01 2.00 (1 14321 nn?
Readmission for CAP 681137 (40.8) 6.48 (4.17-10.08] <0.01 [ A4 4.47 (2.80-714) <0.01

Statistically significant values are in bold. CAP. community-acguired pneumonia.
T ¥ 5IE . ty-acq g

coeee. Med J. 2013;43:1201-1205.
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c;::;nf 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
1. Malignant
{|r:;e[?ﬁ]¥£;"(l]?]_ 11406 | 11658 | 11510 | 11791 | 12310 | 12093 | 12316 | 12456 | 12839 | 13076 | 13241 | 13336 | 13589 | 13803 | 14316 | 14209 | 14354 | 14594 | 14871

2. Pneumonia

(ICD10: J12-
J18)

. LISEdSEs U
heart (ICD10:
100-109, 111, 113,
120-151)

4703 | 4965 | 5311 | 5866 | 5868 | 9619 | 6372 | 6777 | 6414 | 6636 | 6334 | 6283 | 5834 | 6405 | 6190 | 6201 | 6138 | 6088 | 6096

4.
Cerebrovascular
diseases
(ICD10: 160-169)

3130 | 3218 | 3462 | 3416 | 3434 | 3302 | 3513 | 3691 | 3443 | 3423 | 3339 | 3276 | 3252 | 3336 | 3259 | 3224 | 3124 | 3016 | 2970

. External
causes of
morbidity and
mortality T
{(1ICD10: VO1-
Y89)

1844 | 2068 | 2044 | 2243 | 2150 | 1961 1854 | 1766 | 1938 | 1864 | 1567 | 1655 | 1860 | 1834 | 1993 | 1813 | 1697 | 1871 1848

6. Nephritis,
nephrotic
syndrome and

nephrosis 1053 1055 1184 1182 1261 1287 1347 1419 1448 1493 1545 1629 1589 1684 1655 1706 1659 1622 1667

Available from: https://www.chp.gov.hk/en/statistics/data/10/27/380.html#. Last accessed on 30t January 2021



https://www.chp.gov.hk/en/statistics/data/10/27/380.html
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Bacteria/Mycobacteria
Al /2 ZRE
Influenza viruses Pneumocystis jiroveci

 Haemophilus influenzae e Adenovirus * Cryptococcus neoformans
e Staphylococcus aureus * Pandemic coronarviruses (SARS- Aspergillus species
Streptococcus pyogenes CoV, MERS-CoV2, SARS-CoV-2) Talaromyces marneffei and
Klebsiella pneumoniae other dimorphic fungi
Pseudomonas aeruginosa

Legionella pneumophila
Mycoplasma pneumoniae
Chlamydophila pneumoniae

Mycobacterium tuberculosis
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Streptococcus pneumoniae
(S. pneumoniae/pneumococcus)

IS —-4—
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Gram positive diplococci with
polysaccharide capsules

* Define their serotypes, virulence factors
and vaccine targets

Bacteria first isolated by Pasteur in
1881

Polysaccharide capsules isolated in
1916-17

92 serotypes described by 2011

* <30 serotypes accounting for >90%
bacterial isolates

US CDC. Epidemiology & Prevention of vaccine-preventable diseases. Available from:
https://www.cdc.gov/vaccines/pubs/pinkbook/pneumo.html. Last accessed on 30t January 2021.
Loughran AJ et al. Microbiol Spectrum 2018; 7(2):GPP3-0004-2018.



https://www.cdc.gov/vaccines/pubs/pinkbook/pneumo.html#epi
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Defined as isolation of S. pneumoniae from a
normally sterile site (blood, CSF)

Invasive pneumococcal
diseases

Bacteraemic pneumococcal
Pneumonia

B2 M BB 3%

5-10% Meningitis, pleuritis, arthritis

B A=k - BOEEE - BEERX
90-959 DBacteraemic pneumococcal

~20%

Non-bacteraemic pneumonia
pneumococcal ~80% B [ &Y B 3¢
Pneumonia
JE R M B il 3¢
Pneumococcal
pneumonia

Lynch JP lll et al. Semin Respir Crit Care Med 2009; 30:210-38.
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Otitis media Bacteremia

* Nasopharyngeal carriage of the bacteria is
required for transmission of bacteria and for
IPD

Asymptomatic
colonization

* Clinical illness appears when the bacteria
spread to tissues outside the nasopharynx

* Local spread: pneumonia, otitis media, sinusitis

e Spread to the bloodstream: bacteraemia and
further dissemination (especially meninigitis)

Pneumonia Meningitis

Loughran Al et al. Microbiol Spectrum 2018; 7(2):GPP3-0004-2018
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35
30 F
25
20
15
10

Number of IPD reported

3
{} | 1 II .I .I | 1 .| | - | .I |

1 2 3 4 5 6 . 7 8 9 10 11 12

Month 2015 2016 2017 2018 2019 w2020

* Consistent seasonal trend with more cases in the winter months

Centre for Health Protection, DH, HKSARG. Report on IPD. Available from:
https://www.chp.gov.hk/files/pdf/ipd 202012.pdf. Last accessed on 30t January 2021



https://www.chp.gov.hk/files/pdf/ipd_202012.pdf
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EEXBANBR IPD in HK: Updqted epidemiology
EUNELB2E 7 SR e L

90 r

80 r
:"E 70 2015
5 in _ 2016
a 0T 2017
s 40 F 2018
2 30 1 2019
2 Tg i l " 2020

{} | - | .I II

<2 2-4 5-17 18-49 30-64 =65
Age group (years)

e Overall annual incidence of IPD: 1.7 to 2.9 per 100,000 population

* Annual incidence of IPD for aged >65 years: 7.7 per 100,000 population

Hung IF et al. Int J Infect Dis. 2013;17:e364-373.
Centre for Health Protection, DH, HKSARG. Report on IPD. Available from:
https://www.chp.gov.hk/files/pdf/ipd 202012.pdf. Last accessed on 30t January 2021.



https://www.chp.gov.hk/files/pdf/ipd_202012.pdf
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Co-exisiting  Chronic heart, lung, kidney and liver diseases &1/ - it - ff - BER
health conditions + Diabetes mellitus #EFKfE

nmE'nntt:J"ﬁ‘  Cerebrospinal fluid leaks fS&% 5% 2R

=2 |T

* Presence of cochlear implant ATLE13

* Primary immunodeficiencies 7t RK%E NEE=ZE

* HIVinfection BX%&ENREBRHZE

e Anatomical or functional asplenia FEEINEETRA=

e Malighancy JE%E

 Solid organ or stem cell transplantation zEE=iEAEZE
* Autoimmune diseases BB RIEMER

Risky behaviours + Smoking &
SfeEt3E * Alcoholism [E&

Environmental e Resident of institutions REIFTESEE
factors IRIERZE « Recent respiratory viral infections %1 HB 00K J5 55 L 2

Centers for Disease Control and Prevention (CDC). MMWR Morb Mortal Wkly Rep. 2010;59:1102-1106.
van Hoek AJ et al. J Infect. 2012;65:17-24.

Wotton CJ et al. J Epidemiol Community Health. 2012;66:1177-1181.

Klemets P et al. BMC Infect Dis. 2008;8:96.
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Destruction of
respiratory epithelium
and exposure of
basement membrane!-2

Multiple mechanisms for synergism between
influenza and pneumococcal infections

Al 5% 58 BX B B A R B2 RV AH B 7F
Influenza DSl

Up-regulation of Impaired function of
molecules that bacteria immunologiccells—

use as receptors?! neutrophils,
macrophages,*®

» Facilitation of bacterial adherence
* Impairment of bacterial killing

Enhanced susceptibility to
S pneumoniae?

2eg, exposure of receptors for pneumococcus by neuraminidase may facilitate adherence?
®eg, down-regulation of a scavenger receptor on alveolar macrophages by interferon

gamma may im pair bacterial killing?

Alicing C, et al. J Prev Med Hyg. 2011:52(3):102-106.

[ = R E R S =

Sun K, Metzger W, Not Meg, 2008:14:5558-564,

Peltola VT, McCullers J&, Pediatrinfect Dis ., 2004;23 (suppl 1):587-597.

Diavatopoulos DA, Short KR, Price IT, et al. FASEE J, 2010;24(6):1789-1798.
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“Given the high burden of pneumococcal disease in children
and adults, WHO considers the prevention of pneumococcal
disease to be a high priority in both industrialized and
developing countries.”
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World Health Organization. Wkly Epidemiol Rec. 2012;87(14):129-144.
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* Whole-cell heat killed pneumococcal vaccines in 1911

* Trials of pneumococcal polysaccharide vaccines (PPV)
during WWII with successful prevention of pneumonia

* 2 hexavalent PPV first licensed in 1947; but low uptake
rates as doctors preferred antibiotics then

* Progressive broadening of serotypes with the currently
available 23-valent PPV (PPV23) licensed in 1983

Pneumococcus Vaccine, Prophyl ""‘lnd'l'h‘l'a
peutic (Pneumococcus Bacterin

Used for the prophyluxis and mu.tmomt of pneumonia.

DOaAC‘E Imluldosemtre tme ':Omlho Sub-

givi t intervals ol w nty-iqur hours,
hou!d bc mmd np: dly.
In case of pidcmioa lp neumonia, the advisability l
preventive inoculations of the cine should be com

sidered. Wright, after his extensive work among the
natvuo(Sothnn dcc»dodtha.t dos of 1,000
million killed p: neumoooocxwup d etive of the most
satisfactory results, and that the of p
was materially reduced in the three month f llowing
inoculation. Lister's more recent work on both anima is
and man has established certain important hct.! =s Lo
the v-!uno{ this md:od of preventing poeumonis. He
injections at seven-day
inter\'a.l onsisting of 2,000 million killed pacumacoc el
ofthetypesagumt.w}uh mmunization is desired.

a8
Camp Unwn. Now York. These workers vaccinated
12,519 men against Types I, IT and III of the pneumo-
coceus and arrived at the conclusion that prophylactic
vaccin tu;\ tt.hasou- u’xspnct
Apparen m otection -sun:t © POelwmonias pro-
duced by Lhouo v.ypeu of the pneumococeus. .
1,000 million killed pneumococci in each ¢
V3% Twol o. . ampoule vials,
398 One . O. ampaule vml.

V 404 Three 1 c. c. ampoule vials, one exch of 250,
500 and 1,000 million.

V 405 g&wa}):'nd mpdenmrl ges, ono oach of
FIG. 2 Pneumococcus vaccine, prophylactic and therapeutic (pneu-
mococcus bacterin) packaging, *1000 million kKilled pneumococci in
each cc.’ likely Types L Il and IliL Source Hand Book of Pharmacy
and Therapeutics. Eli Lilly and Company, Indianapolis IN, USA,
1919:208.

Grabenstein JD. Clin Microbiol Infect 2012;18:15-24.
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BEAXBARBEBR e A/
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100
0 Region
80 —@— North America
=@— Europe

70 —@— Asia-Pacific

Latin America

60

b

resistant to 3

30
or more

classes of 20 / i *""._ —— —u
antibiotics 10| —gmm———g—

0
1997-1998  1999-2000 2001-2002  2003-2004  2005-2006 2007-2008 2009-2010 2011-2012  2013-2014  2015-2016
(5365) (6088) (6702) (6314) (5855) (5488) (7225) (8825) (9036) (6589)

Years (No. of isolates)

Sader HS et al. Open Forum Infect Dis 2019; 6:514-23.
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PPV23

Plain Polysaccharide
Vaccine

|
Polysaccharide

matEE

PCV13

Polysaccharide Conjugate
Vaccine

\

\ J

f |

Polysaccharide + Carrier protein
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PPV23

Polysaccharide

Plain Polysaccharide Vaccine

(T-tymphocyté—independent response)

Weaker immune
response

XAl E

B Lymphocytes
Plasma Cells

@%@

Poor memory 1

REECIBEE ) L)
e R = 5
HR A N2 N
’{}.
Secreted IgM
Antibodies

@ -9 oo

Vaccination
l 1LY Lymphocytesl

e

* No activation

* No involvement
in immune
response

Memory
B Lymphocytes

C S

* Notformed

PCV13

|

Polysaccharide + Carrier protein

Polysaccharide Conjugate Vaccine

(T-lymphocyte

L4

depqndent response)

%ﬁ’
‘«“

Vaccination

Powerful immune
response

RENDEHEK

B Lymphocytes

e

T Lymphocytes

Interaction

@@
!

Plasma Cells

* Activated
¢ Involved in
immune response

Long term memory

RIZEBRITA

Memory
B Lymphocytes

e

* Formed from activated
B lymphocytes

Secreted IgG
Antibodies

Pollard AJ et al. Nature Reviews Immunology. 2009:9:213-220. CDC Pink Book. http://www.cdc.gov/vaccines/pubs/pinkbook/index.html


http://www.cdc.gov/vaccines/pubs/pinkbook/index.html

HKU LKS Faculty of Medicine Pneumococcal Serotypes in the 7-Valent, 10-Valent, and 13-
M d Department of Medicine Valent Pneumococcal Conjugate Vaccines!
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7-valent* Rt 4 | 6B | ov | 14 | 18C | 19F | 23F

H influenzae
protein D,
10-valentt tetanus, and 4 6B Qv | 14 18C | 19F 23F 1 5 7F
diphtheria
toxoid

13-valent?* Carrier: 4 | 68 | ov | 14 | 18c | 19F 23F 1| s | 7F 3 6A 19A
CRM,,,

1, 2, 3,4, 5,6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F,

23-valents
vaien 23F 33F

Adapted from Isaacman DJ, et al. Int J Infect Dis. 2010;14:e197-e209.
1. Isaacman DJ, et al. Int J Infect Dis. 2010;14:e197-e209. 2. Prevenar [summary of product characteristics]. Kent, UK: Pfizer Limited. 3. Synflorix [summary of product characteristics]. Belgium: GlaxoSmithKline Biologicals s.a. 4. Prevenar 13
[summary of product characteristics]. Kent, UK: Pfizer Limited. 5. Pneumovax® 23 [prescribing information]. Whitehouse Station, NJ: Merck & Co., Inc.
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%0
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=
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]
=
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O
30
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10 1 1 L] L]
Prevaccination 1 Postvaccination 1 Prevaccination 2 Postvaccination 2

Jackson LA et al. Vaccine. 2013;31:3585-3593.
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Community-Acquired Pneumonia Immunisation Trial in Adults (CAPiTA)

Screening and
recruitment

)

Regulatory
Accrual of Review of
> VT-CAP Primary and
Cases Secondary
84,496 volunteers —> Outcome Data
Aged = 65 years
Sept 2008 Jan 2010 3Q13 2014

—

Bonten MJM et al. N Eng J Med 2015;372:1114-25.
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CAP = Community acquired pneumoniaff & BRI A 36

VT-CAP=vaccine-type community-acquired pneumonia VT = Vaccine type SEESHMmEE
“71 1st episodes VT-CAP P
8 h ‘_____i‘— l -
3 ™7 T ~ 45.6%
S e -~ n
g £
Ea . _ e - +
% a0 — 3 _&_j B
O ‘ @gﬁ e
=7 ‘A‘ g’i‘ép |
10— ,ﬁr‘ -
o c.ﬁ” T i
T T T

M Prevenar 13
M Placebo

Days since vaccination

Mean duration of follow-up=3.97 years

Bonten MJM et al. N Eng J Med 2015;372:1114-25.
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NB/NI = non-bacteraemia/non-invasiveJE & M A=l 13 A M

~ | [ IPD = Invasive pneumococcal disease & At fli 3% $E Ik &=
1st episode NB/NI VT-CAP
50— Y -
3 .f“r-‘ . . . = =E < N
5 o 45.0% |  CAP = Community acquired pneumoniaftt & & a9 i 3¢
£ -t - o VT = Vaccine type EEEZzMmEsE
S i d
E £ R | i
3 s
_ ‘A: .Iﬁgégt — N | | . . ]
I i 1st episode VT-IPD Py
n— o rev ~ Days since Vmbﬂ“nm - 8 | r_ l - B
Proga: Poctriogs Days since vaccination g = T B
_ _ S )
q) | . ‘;‘
= - 75.0%
c_d . -
. = 7] .:"--r B
Mean duration of follow-up=3.97 years E — -
O B i i I _,_——ﬂ"ﬁ-_ - B
o povis Days since vaccination

Program: Plotipd sgt
Date: 17FEB2014 Time: 18:45

Bonten MJM et al. N Eng J Med 2015;372:1114-25.
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KU LKS Faculty of Medicine United States: IPD Cases Caused by the PCV13

Department of Medicine Serotypes (plus 6C) in Children <18 Years of Age
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United States, PCV13 serotype IPD

<5 years of age
- 517 years of age

(2009-2010 vs 2012-2013)

89% reduction in
<5 years of age

68% reduction in
5-17 years of age

A4

2004-05 2005-06 2006—07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13

Year

Moore MR et al. Lancet Infect Dis. 2015;15(3):301-309.
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High-risk vaccine-naive individuals aged 22 years High-risk conditions:
e Chronic heart, lung, kidney and liver
PCV13 PPV23 diseases 1YL - BT - BF - BB
\ J * Diabetes mellitus #EKJ%
1 erar * Cerebrospinal fluid leaks F&E &R 2R

* Presence of cochlear implant ATE
* Primary immunodeficiencies 7t X%& Ntk

- >
High-risk individuals aged 22 years who previously received PPSV23 HIV infection % 5 HE S R
PPSV23 already received N PCV13 « Anatomical or functional asplenia B#fEINEE
RZ
\ Y / e Malignancy JEEfE
1 year * Solid organ or stem cell transplantation 2%
B FAIESE

* Autoimmune diseases BE®EMERF
Elders aged 2 65 years without high-risk conditions

PCV13 pmmel PPV23

Centre for Health Protection. Updated recommendations on the use of pneumococcal vaccines for high-risk individuals. Available from:
https://www.chp.gov.hk/files/pdf/updated_recommendations_on_the use_of pneumococcal _vaccines_amended_120116_clean_2.pdf.
| act accecced 1St lantiary 2021



https://www.chp.gov.hk/files/pdf/updated_recommendations_on_the_use_of_pneumococcal_vaccines_amended_120116_clean_2.pdf

KU LKS Faculty of Medicine
Department of Medicine

ed sz sanmx Important causes of pneumonia
= RRYADK A X

Bacteria/Mycobacteria Virus
HME /7 Z1FE k==

Streptococcus pneumoniae Pneumocystis jiroveci
 Haemophilus influenzae e Adenovirus * Cryptococcus neoformans
e Staphylococcus aureus * Pandemic coronarviruses (SARS- e« Aspergillus species
e Streptococcus pyogenes CoV, MERS-CoV2, SARS-CoV-2) e Talaromyces marneffei and
* Klebsiella pneumoniae other dimorphic fungi

* Pseudomonas aeruginosa
* Legionella pneumophila
* Mycoplasma pneumoniae

* Chlamydophila pneumoniae

* Mycobacterium tuberculosis
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Influenza viruses
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EEABANER ‘nﬂuenza overview
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M2 channel _~

* Human diseases mainly caused by
influenza A and B viruses

Influenza virus

* Range of manifestations:
* Respiratory symptoms: cough, shortness of

breath, runny nose X A .
S protein
e Systemic symptoms: fever, malaise, myalgia r.ﬁ ’,
* Can be severe and lethal for patients at Neuramimdas;_f ,,
extremes of ages or with chronic = i TR
3 el e % « ’ lipid bi-layer)

illnesses

* Threats:
* Antigenic drift
e Avian influenza (H5N1/H7N9)

iy ,,,,'f"" rm(d
Glycoprotein i) ALY ““

Krammer F et al. Nat Rev Dis Primers 2018; 4:3
https://www.cdc.gov/flu/images/influenza-virus-labels.jpg



https://www.cdc.gov/flu/images/influenza-virus-labels.jpg
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Wild birds
o-2.3- SA
Classical Morth American
swine HIN1 swine HI1N1

Swina

0-2,3-SA-2,6-5A 47 '

p——— * ; Demestic fowl
r Y i 0-2,3-5A
N {{(_ A _,_.:1? -

MNarth American
swine H1MZ2

Eurasian &
swine HIN1 )
oy
w-2,6-5A (0T
-
-y |

Pandemic 2009
H3NZ

'

5
m
Human H3MZ2

ST Py YT TR

Cheng VCC et al. Clin Microbiol Rev 2012;25:223-63.
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Convalescent immunoglobulin I

Oseltamivir
Zanamivir
Peramivir

DAS181

(sialidase) I Aprotinin |

. CS5-8958
Host sialic ‘
acid receptor —? HAQ — HA1 & HA2
/ Attachment — f y fe | .
HA1 2 < i Packaging \
A B, 2 of huns and budding
4 A
I Interferon I
Endosome
fow pH) === Mitochondria
A Translation —

[ Fusionand
uncoating

\ (M2,HA2) R
Viral transcription
(RdRp complex, NP)
| I Antiviral
VRNP 7| effectfrom
\| Viral genome replication (RdRp complex, NP) |/ # | endogenous
{-IVANA — (+)cRNA — (-IVRNA / /' cellular IFN
- Export of vRNP from
nucleus to cytoplasm
K (M1,N52) )
Amantadine Nucleozin Ribavirin
Rimantadine analogs Viramidine

LA Cheng VCC et al. Clin Microbiol Rev 2012;25:223-63.
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J Management strategy

O Transmission mode

Marine mammals

Wild birds
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» Water treatment
* Biozecurity
* Indoor raising

Prevention
YRRV T A

- - ™
* Stamping out

# Decontamination

» Movement restriction
* Compenszation

* Quarantine

* Joning

_ S
* Vaccination

* \arre SIEIED

""""""""""""""""""" == Pigs t y
L] e
o o - -
Domestic Poultry
ducks Humans
. S
Bats

___________________________________

Haorses J, | m

* Water
* Fomites

* Aerosol
* Water

* Fomites

Krammer F et al. Nat Rev Dis Primers 2018; 4:3
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* Types of seasonal influenza vaccine

* Target population
* Old idea: direct protection
* New idea: indirect protection

* Enhanced immunogenicity
* Adjuvant seasonal influenza vaccine
* High dose seasonal influenza vaccine
* Intradermal seasonal influenza vaccine with TLR-7 agonist
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Inactivated influenza Given intra-muscularly

. Registered for individuals aged above 6 months
vaccine (11V) - -

<
@

HEEH -
AR (D
JIH o

T o Currently quadrivalent: containing two strains each of influenza A
;ﬁﬁ;ﬁ;ﬁlﬁzﬁ EH (HIN1 and H3N2) and influenza B (Victoria lineage and Yamagata
lineage) viruses

Live attenuated influenza ° Given intra-nasally

. * Registered for healthy non-pregnant individuals aged 2-49
\sla.cscm‘e (LAIV) . * Contraindicated in patients with chronic illness or
}Ej }E ;ﬁﬂﬁ!ﬁﬁ H immunocompromised states, or care-takers of transplant recipients
Recombinant vaccine * Egg-free vaccine
E = Hr-H- * Licensed for adults aged 18 and above
A * Shorter shelf life of 9 months from production dates

 Not available in HK
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Old idea: direct protection New idea: indirect protection

* Immunize the elderly
* High risk population:

Immunize children universally

immunosuppressed, chronic illness, Block transmission of influenza

obese, IOI‘eglm':m.t women | Protect not only those at high risk
 Stop them getting sick and dying but also larger low risk group

Herd immunity

Ej:;t 1/i\ EzﬂE Fﬁ j:# 1, \E;
¢ ;;\\‘5 EK%;ﬁﬂ'ﬂﬂ SE ﬁ?ijfg‘l J\Q == . .
° 5Jﬁj(-/ 1E_6 é; J\ A EE,§| , | EE EI'E EE—J
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ed Clustered Randomized Study
on indirect protection
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<

e |solated Hutterite communities in Canada
* 947 children aged 3-15y in 50 communities

* 3.1% adults from the immunized children community vs. 7.6% from
the unimmunized children community developed influenza confirmed
by RT-PCR (herd immunity 61% effective)

Courtesy of A Finn; ADVAC 2017
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The cumulative efficacy of ATIV and of TIV, as compared with control (non-
— B Vi - BVi - BVi - B Vi . - - . o a
10075 Virus 1007 B Virus 10078 Virus M 100 B Virus influenza) vaccine, is shown. The data are for efficacy against all viral
T sod 80| £ 304 20 strains over time after the second dose of vaccine in children 6 to less than
g g 72 months of age. Shaded areas represent 95% confidence intervals.
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Figure 3. Seroprotective Hemagglutination-Inhibition (HI) Antibody Titers, According to Age Group, Vaccine Group, and Virus Strain.
Results are shown for children 6 to less than 36 months of age (Panel A) and for children 36 to less than 72 months of age (Panel B).
Responses are shown before vaccination, at 29 days (4 weeks after the first dose), at 50 days (4 weeks after the second dose), and at
6 months after vaccination. HI antibody titers of 40 or higher were considered to be seroprotective.

Versikari et al. N Eng J Med 2011,;365:1406-16
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High Dose Influenza Vaccine
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Table 4. Hemagglutination Inhibition Immunogenicity of High-Dose Vaccine and Standard-Dose Vaccine against Influenza Viral Types and Subtypes Contained in the Vaccine.*

Viral Type/
Subtype

A/HIN1
A/H3N2

B

A/HIN1
A/H3N2

B

Year 1
1V3-HD 1V3-SD
(N=2375) (N=2382)

geometric mean titer

(95% Cl)

481.8 271.8
(457.7-507.1) (257.4-287.1)
685.5 349.8
(651.4—721.4) (332.1-368.6)
138.1 97.6
(132.2— 144.2) (93.3-102.0)

% with seroprotection
(95% CIf)

98.1 94.2
(97.5-98.6) (93.2-95.1)
99.2 96.5
(98.7-99.5) (95.6-97.2)
91.6 83.9
(90.4-92.7) (82.3-85.3)

1IV3-HD
vs. IIV3-SD

ratio of geometric
mean titers
(95% Clzi)
1.8 (1.6-1.9)

2.0 (1.8-2.1)
1.4 (1.3-1.5)

percentage-point
difference
(95% C1Y)

3.9 (2.8-5.0)

2.7 (1.9-3.5)

7.7 (5.9-9.6)

Year 2
1V3-HD 1V3-SD
(N=2879) (N=2872)

geometric mean titer

(95% Clz)

407.0 227.4
(390.2—-424.4) (216.8—-238.5)
460.0 252.8
(440.8—480.0) (241.6-264.4)
98.2 61.8
(94.5-102.0) (59.4—64.2)

% with seroprotection
(95% CIf)

98.8 93.3
(98.3-99.2) (92.3-94.2)
98.6 95.0
(98.2-99.0) (94.2-95.8)
86.2 72.8
(84.9-87.4) (71.1-74.4

1IV3-HD
vs. IIV3-SD

ratio of geometric
mean titers
(95% Cli)
1.8 (1.7-1.9)

1.8 (1.7-1.9)
1.6 (1.5-1.7)

percentage-point
difference
(95% C1Y)

5.5 (4.5—6.5)

3.6 (2.7—4.5)

13.4 (11.4-15.5)

Combined+
1V3-HD 11V3-SD
(N =5254) (N=5254)

geometric mean titer
(95% Cli)

246.6
(237.9-255.6)

4392
(425.1-453.8)

% with seroprotection
(95% CIf)

98.5 93.7
(98.1-98.8) (93.0-94.3)

1V3-HD
vs. 1IV3-SD

ratio of geometric
mean titers
(95% Clz)

1.8 (1.7-1.9)

percentage-point
difference
(95% C1Y)

4.8 (4.1-5.5)

* The number of participants in the high-dose and standard-dose categories are those participants in the full analysis set and the immunogenicity subset who had at least one hemagglu-
tination inhibition (HAI) assay result for the year. Seroprotection is defined as an HAI titer of at least 1:40.

i The type A (H1N1) virus used to make the 2012—2013 influenza vaccine was the same virus used to make the 2011-2012 vaccine, but the type A (H3N2) and type B viruses used to
make the 2012—2013 influenza vaccine were different from those in the 2011-2012 influenza vaccine, so only the results from the type A (H1N1) strain can be combined.

i The geometric mean titer confidence intervals were calculated according to the t distribution and the assumption that log (HAI titer) follows a normal distribution.

§ The confidence intervals were calculated with the use of the Clopper—Pearson exact method.*®
9 The confidence intervals were calculated with the use of the Newcombe—Wilson score method.®

DiazGranados et al. N Eng J Med 2014,371:635-45
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Seroconversion Rate of aged over 60 receiving IM or ID vaccination

100

%
ID (N=35y)
90 @

80 IM (N=360)

70

60 -

*p<0.05

50 +55.3%*1 +13.3%*!1

40

30 - TT EMEA thresholdt?

20

Seroconversion rate (%)

10

H1N1 H3N2 B

Error bars indicate 95%
confidence interval

T CHMP requirements for seroconversion data in Elderly
(>60), each strain should exhibit a seroconversion rate of
>30

1. Holland D, et al. J Infect Dis 2008; 198(5): 650-658; Hung IF et al Vaccine 2010
2. European Agency for the Evaluation of Medicinal Products. Note for guidance on harmonization of requirements for influenza vaccines. March 1997, CPMP/BWP/214/96
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Intradermal injection @ Activation of naive B cell

Macrophages Neutrophils o Plasma cell differentiation

.NK‘celb #ﬁ @ Antibody production

CELLULAR IMMUNE RESPONSE

@ Activation of naive T cells
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@ T cell clonal expansion

blood vessel Lymphatic o @ @
[ 1 Local injection vessels @ @
Innate immune response %
D ve T cell

skin
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Uptake of the antigen o ‘ . IMMUNE

[ 3 Transit to lymph node R \ ° MEMORY
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# Dermal Dendritic Cells
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Through PRR-mediated Dendritic Cell Activation
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imiquimod [DRIZE
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stimulation)
2. ID vaccination
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Desmet CJ et al. Nature Reviews Immunology 2012;12:479-91
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MAJOR ARTICLE

Immunogenicity of Intradermal Trivalent
Influenza Vaccine With Topical Imiquimod: A
Double Blind Randomized Controlled Trial

lvan F. N. Hung,"? Anna J. Zhang,' Kelvin K. W. To,! Jasper F. W. Chan,' Can Li,! Hou-Shun Zhu,? Patrick Li,' Clara Li,’
Tuen-Ching Chan,” Vincent C. C. Cheng,' Kwok-Hung Chan,'! and Kwok-Yung Yuen'

State Key Laboratory for Emerging Infectious Diseases, Carol Yu's Centre for Infection and Division of Infectious Diseases, and “Department of Medicine,
The University of Hong Kong, Queen Mary Hospital, Hong Kong Special Administrative Region, China

Hung IF et al. Clin Infect Dis 2014;59:1246-55.



Table 2. Comparison of the Immunogenicity by Hemagglutination Inhibition Assay
Imiguirmad Qintment + Intradermal  Aqueous Cream + Intramuscular  Agqueous Cream + Intradermal ~
Vaccine Arntigens Vaccine (n = 30) Vaccine (n =230} Vaccine (n =31) Value
California (H1MN1})
GMT walues (95% CI)
Day 0 19.5 (14.7-25 9) 245 (18-33 5) 2865 (19.1-42. 4) 26
Day 7 1738 (109.4-276.1) 398 (28 4-56 8) 69.5 (44 1-109.6) =.001
Day 14 2028 N27.4-3221) 45.7 (31.8-65.6) 84 .9 (53.6—134.6) <.001
Day 21 2075 127 .6-337.3) 63.7 (36.9-78.2) 99.3 (63.2-155.6) =001
Year 1 1096 (75.3—-159.6) 372 (26.1-53) 6532 (34.5-82) 001
CPMPF criteria
Day O
Seroprotection (96) 30 36.7 38.7 7
Day 7
Seroconversion (%) 90 13.3 38.7 =.001
Seroprotection (%) 96.7 60 67.7 J002
GMT-fold increase 168 (7.1-26.5) 19 (1.4-25) 3.4 4.6-29) =.001
salue (9656 Cl)
H1N1 GMT H1N1 Seroprotection %
250 120
200 100
80
150 ‘ wiQ “iQ
. Y oo “im
100
INT 40 INT
=0 I 20
0 0
Day O Day 7 Day 14 Day 21 1 Year Day 7 Day 14 Day 21 1 Year

Hung IF et al. Clin Infect Dis 2014;59:1246-55.



Table 3. Comparison of the Immunogenicity by Microneutralization Assay

Vaccine Antigens

Califormia (H1M1)

GMT walues (95% CI)

Day O

Imiguimoad Qintrment + Intradermal

Vaccine (i = 30)

14.1 (10.7-18.6)

Agqueous Cream + Intramuscular

Vaccine (n =30

17 11.7-24.5)

Agqueocus Cream + Intradermal

Vacocing (n=31)

156 (11.4-21 .4}

FYWalue

g2

Day 7
Day 14
Day 21
“ear 1

117.5 (67 9—203.2)

141.2 (82.8-241)

154.9 (90.6-264.9)
63.1 (38.6-103)

27 5 (18.4-41 3)
33.1 (21.7-50.6)
34 5 (22.6-55.6)

24 (15.6-36.8)

363 (22.8-583)
63.5 (40-101.2)
72.6 (46.5-113.8)
265 (17.9-36 4)

<001
<001
<001

Ferth (H3M2)

GhAT walues (95% CI)

DCley 0

562 (35.2-89.7)

38.9 (24.5-61 _8)

59.4 (35.2-100.2)

Day 7
Day 14
Day 21
Wear 1

478.6 (302.7-756 8]
6754 (371.5-891 .3}
691.8 (444 6-1076.5)
208.9 (135.8-321 .4}

912 (53.6-155.2)
1122 (66.5-189.2)
141 .3 (B5.5-233.3)

724 [43.2-121 .6)

1982 (117 2-335)
302.7 (169.8-538.3)
3459 (191 .4-625_2)
1242 (77 .3—-199.5)

<001
<001

Brisbane (B)

GMT wvalues (95% CI)

Day O

316 (20 8-48.1)

288 (2041 .5)

326 (22347 8)

Dy 7
Day 14
Day 21

131.8 (B7.9-197.7)
169.8 (114 .3-252 3)
1862 (122.7-282 4)

479 (32.7-70.1)
52.5 (35-78.7)
63.1 41-97.1)

ear 1

72 .4 (47 .8—109.9)

50.8 (36.1-71.8)
63.5 (43.6-92.7)
67.9 (46 2100}

<.001

<001

447 (29.4-67 9)

46.6 (31.1-69.5)

A8

Hung IF et al. Clin Infect Dis 2014;59:1246-55.
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Table 4. Clinical Efficacy (Hospitalization and Nasopharyngeal Aspirate Positivity for Influenza A after 1 Year Post-Vaccination)

Imiguirmod Aguesous Aqueous
Dintment + ntradermal Cream + Intramuscular Cream + Intradermal
Clinical Efficacy Vaccine M (%) (n = 30) Vaccine (n =30 Vaccine (n = 31) FyZvalue
Mumber of patients hospitalized for 3 (10) 11 (36.7) 11 (35.5) 03
pneurmonia or influenza
MPA sample positive for influenza A 1(3.3) B (26.7) 7 (22 .6) 04

Hung IF et al. Clin Infect Dis 2014;59:1246-55.
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Topical imiquimod before intradermal trivalent influenza @ ®
vaccine for protection against heterologous non-vaccine and |
antigenically drifted viruses: a single-centre, double-blind,
randomised, controlled phase 2b/3 trial

Ivan Fan-Ngai Hung. Anna Jinxia Zhang, Kelvin Kai-Wang To, Jasper Fuk-Woo Chan, Patrick Li, Tin-Lun Wong, Ricky Zhang, Tuen-Ching Chan,
Brian Chun-Yuvan Chan, Harrison Ho Wai, Lok-Wun Chan, Hugo Pak-Yiu Fong, Raymond Kar-Ching Hui, Ka-Lun Kong, Arthur Chun-Fung Leung,

Abe Ho-Ting Ngan, Louise Wing-Ki Tsang, Alex Pat- Chung Yeung, Geo Chi-MNgo Yiu, Wing Yung, Johnson Y-N Lau, Honglin Chen,
Kwok-Hung Chan, Kwok-Yung Yuen

Hung IF et al. Lancet Infect Dis 2016;16:209-18



INF-Q-1D (n=4.0) IMF-C-1D (=410 INF-C-1M (n=410) SAL-Q-1D (n=40) p value
AJcalifornia/H1M1
GMT
Day O 66-8 (50-6-88.2) 69-2 (49-2-97-2) 62-3 (40-3-96-6) 68.0 (46-1-100-2) 0-979
([ Day7 631-0 (441-4-002-0) 252.6 (181-0-352-6) 208-0 (141-9-307-6) 602 (47-4-101-0) =0-0001
Day 21 687-9 (476-0-994-0) 316-2 (224-4-4457) 285-1 (189-430-1) 70-8 (49-0-102-3) <0.0001
‘hm Cricerida
Day O
seroprotection 35 (BB9%) 33 (B3%) 28 (70%) 33 (83IN) 0379
Day 7
Seroprotection A0 (100%:) 3B (95%) 36 (90%) 34 (853) 0-029
Seroconversion 29 (98%) 25 (63%) 18 (45%) o =0-0001
GMT fold increase 18 (9-9-26-2) 6-1(3-7-8-4) 6-4 (3-6-9-1) 1.1 (1-0-1-1) =0-0001
Day 21
Seroprotection A0 (100%:) 39 (98%) 37 (93%) 35 (B8w%) 0074
Seroconversion 30 (Q8%) 28 ([F09%) 22 (55%) 0 (02:) <0001
GMT fold increase 19-8 (11-4-28-3) 8.5 (4-6-12-4) 107 (4-0-17-4) 11 (1-0-1-2) =0-0001
800 7 HIN1 GMT 120 H1N1 Seroconversion %
700 100
600 |
500 80
“Day O
400 - - Day 7 60 “Day7
200 4 Day 21 o Day 21
200
100 - 20
o - 0 r .
INF-Q-ID INF-C-ID INF-C-IM SAL-Q-1D INF-Q-ID INF-C-ID INF-C-IM SAL-Q-1D

Hung IF et al. Lancet Infect Dis 2016;16:209-18




INF-Q-1D (n=40) INF-C-1D (n=40) INF-C-1M (n=4.0) SAL-Q-ID (n=40) p value
ASMHK/485197 /14 (H3N2 swhzerland-like lineage)
GMAT
Day O 23-3(18-2-20.9) 277 (23-3-33) 22.5(17-7-28-6) 21-4 (18-2-25-2) 0321
Day 7 867 (70-8-105.9) 37-2 (231-0-44.5) 32-4 (26-6-39-4) 22.5 (19-4-26-1) <0-0001
Day 21 94-4 (76-0-117-2) 40-6 (34-0-48-3) 35-9 (29-6-43.5) 233 (20-3-267) <0-0001
CPMP criteria
Day 0
Seroprotection 17 (43%) 22 (55%) 16 (40%) 13 (33%) 0-235
(" Day7 )
Seroprotection 30 (98%) 30 (75%) 25 (63%:) 13 (33%) =0-0001
Serocornversion 28 (70%:) 3 (Bx) 3(8%) 0 <(0-0001
. GMT fold increase 4-8 (3-7-5-9) 1.5 (1.2-1-8) 17 (1-3-2-1) 11 (1-1-2) <0-0001 )
Dy 21 N
Seroprotection 38 (95%) 33 (83%) Z7 (68%) 13 (33%) <0-0001
Serocorversion 28 (70%:) 4 (10%:) 4 (10%) ) <(0-0001
GMT fold increase value C-2(3-9-65) 17 (1-4-1-9) 1-8 (1-4-2-2) 1-2 (1-0-1-4) <0-0001
. J
100 H3N2 Switzerland-like Lineage GMT 100 - H3N2 Switzerland-like Lineage Seroprotection %
90 - 90 -
80 -
70 -
60 - “DayO “DpayoO
50 7 “Day 7 “wbDay7
401 Day 21 Day 21
30 .
20
10
o T :
INF-Q-ID INF-C-ID INF-C-IM SAL-Q-1D INF-Q-ID INF-C-1D INF-C-IM SAL-Q-ID

Hung IF et al. Lancet Infect Dis 2016;16:209-18



Frototype AMWSN/1933 (H1IN1)
GMT wvalues

Day 0 26-3 (20-733-4) 26-3 (19-8-35.0) 27-2(20-3-36-6) 27-2 (21-1-351) 0-995
Day 7 86-6 (71-8-104.5) 385 (20-0-47-5) 341 (25-2-461) 27-2 (21-1-351) =0-0001
Day 21 912 (77-1-107-8) 49 (391-61-3) 39-1 (28-9-52.0) 27-2 (21-1-35.1) <0-0001
CPMP criveria
Day O
Seroprotection 14 (35%) 17 (439%) 19 (48%) 18 (45%) 070
( Day 7
Seroprotection 40 (100%) 23 (58%) 22 (55%) 18 (459%) <0-0001
Seroconversion 30 (75%) 4 (10%) 1(39%) 0 (0%) <0-0001
\__GMT fold increase value 5.8 (2-4-9.2) 1.7 (1-3-2-2) 13(1-2-15) 1-0 (1-0-1-0) <0-0001
Day 21 40 (100%) 29 (73%) 26 (65%) 18 (45%) <0-0001
Seroprotection
Seroconversion 29 (73%) 6 (15%) 2 (5%) 0 (0%) <0-0001
GMT fold increase value G-B(2-4-9-2) 2-1(1-3-2-9) 1-5(1-3-1-7) 1-0 (1-0-1-0) =0-0001
AMHK/S408027 /09 (prepandemic seasonal H1N1)
GMT values
Day 0 33.5(25.3-44-4) 34-1 (25-4-45-7) 42.7 (31-4-58.0) 359 (25-82-49-0) 0-655
Day 7 837 (b5/—106-6) C62 (415 76-2) C6 -2 (41-675-.0) 30.8 (28-0-C4.5) 0-005
Day 21 85-1 (67-4-107-2) 61-3 (45-1-83-3) 68 (50-3-92-0) 40-C (29-5-L5-7) 0-004
CPMP criveria
Day O
Seroprotection 27 (68%) 26 (659%) 20 (73%) 23 (58%) 0-563
Day 7
[ Seroprotection 39 (98%) 32 (80%) 33 (83%) 23 (58%) =0-0001
Serocormyersion 2C (B3%) G (15%) 2 (Gs) 1{3%) <0-000L
\ GMT fold increase value 3-6(20-5-1) 1-9 (1-5-2-4) 1-4 (1.2-1.7) 11 (1-0-1-1) =0-0001
Day 21
Seroprotection 40 {100%:) 32 (Bo9g) 35 (BB%) 24 (609%:) <0000
Serocormeersion 26 (65%) 7 (18%) 6 (159%:) 1(3%) <0000
GMT fold increase value 37 (21-5-3) 2-1(1-6-2-5) 1-8(1.5-2-1) 13 (0-9-1-6) <0000
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INF-Q-1ID (n=40) INF-C-1D (n=40) INF-C-1M (n=40) SAL-Q-1D {n=40)
/~ Redness I
Grade 1 G (139%) 3 (8%) 1(3%) 1(3%)
Grade 2 O o 0 0
Swelling
Grade 1 7 (189%) S (13%) 3 (83c) 2 (5%)
\_ Grade?2 3 (B9) 3 (8%) 0 (0%%) 1 (3%) )
Pain
Grade 1 4 (10%) 1(3%) 2 (59s) 0
Grade 2 O o 0 0
Fewver 1(3%) 1 (3%:) 0 2 (5%)
Headache 0 o 0 1 (3%)
Malaise 2 (5%) 1 (3%) 1(3%) 1(3%)
Runny nose 2 (5%) 1 (3%) 1(3%) 1(3%)
Cough 2 (59%) 0 0 0
Sore throat 1(3%) (0] 1(3%) 2 (5%)
MNausea 0 0 1(3%) 0
Severe adverse events 0 o 0 0

Data are n (%). Feverwas defined as body temperature =37.5°C. Redness and swelling were graded based on size:
grade 1, <20 mm; grade 2, 20-50 mm; grade 3, =50 mm {none of the participants developed more than a grade 2 skin
reaction). Painwas also graded: grade 1, pain on touch; and grade 2, pain when arm was mowved. Severe adverse events
were defined as amy vndesired event related to the vaccination resulting in death, Iife-threatening or disabling
conditions, or which resulted in prolonged hospital admission INF-Q-ID=imiguimod cream + intradermal vaccane.
INF-C-ID=agueous cream + intradermal vacane. INF-C-IM=-aqueous cream + intramuscular vaccine.

SAL-Q-ID=- imiguimod cream + intradermal normal saline vaccne.

Table 4: Adverse events




= HKUJ LKS Faculty of Medicine Priority groups for influenza
~» Med vaccination (HK, 2020-2021)
e ESEE R EEAAE

* Pregnant women [RZ2IFX

* Residents of residential care homes REAfREEE
e Persons aged 50 and above 50 E A+
e Children aged 6 months — 11 years 6{EH 211 AN R E

» Patients with chronic medical illnesses, including obesity 1Z1£5& A
( BITREBEER )

e Healthcare workers EE:E A 5

> /AA\ 4

* Poultry workers and pig farmers XBEXB1LEE

https://www.chp.gov.hk/files/pdf/recommendations_on_siv_for 2020-21.pdf
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Med Conclusion
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1. Pneumonia s a s%rEnflcant cause of morbidity and mortality Fiis¢ o] DAZE
NmEERER

2. Streptococcus pneumoniae and influenza viruses, the leading bacterial
and viral causes of pneumonla respectlvel/%/J are preventable b

vaccinations Fi3% SEIKE SR LR 85 ) B 408 B 35 P B 28 LA B
KA - mMEmEERE ] DI REEBENTER

3. Prevention is better than treatment, which is not aIwa%s effective
especiall when Si n|f|cant inflammation sets in Fii3% 5 | FBH 58 3% 7 e

ol IRse3) - e RS - I TBIRE A




