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COVID-19 in dialysis patients

* Global prevalence : 5 —25%
mortality : 20 — 30% or 4 times of nondialysis patients

* CKD = immunological disorder = rapidly dead (inadequate infection
control in the early phase of the disease

* 10 — 50% of dialysis patients = asymptomatic infection

* Dialysis patients delay viral clearance : median time from admission
to —ve RTPCR = 18 days or 20 days after symptoms = more longer
quarantine times until viral < 100,000 copies/ml or Ct > 28 — 31

* Lower antibody level after vaccination

Kidney Med (2021). 3(4): 619-634.
Kidney International (2022) 101, 883—-894



Anti-SARS-CoV-2 Spike Protein S1 Receptor-Binding Domain Antibody to
An Inactivated Whole-virus SARS-CoV-2 Vaccination in End-stage Kidney

Disease Patients: An Initial Report

anti RBD IgG (AU/ml)
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COVID-19 in chronic HD & PD patients
(Thailand 2020, 15t pandemic)

* Chronic hemodialysis patients infected with SARS-CoV-2

Total D cases survive D cases  Total HD 70,000 cases

* Chronic peritoneal dialysis patients infected with SARS-CoV-2

Total 1 case survive 1 case Total PD 30,000 cases
* Kidney transplantation infected with SARS-CoV-2

Total § cases survive é cases  Total KT 5,000 cases




Prevalence and incidence of COVID-19 in Dialysis patients
(Thailand 2021, 2"d pandemic)

Total COVID-19 Dead
* Thailand
GP 66,000,000 1,391,477 (2%) 14,671 (1%)
BKK 8,000,000 335,639 (4%) 5,682 (1.7%)
PD 27,556 517 (2%) 167 (>32%)
BKK 1,728 237 (13%) 86 (>36%)
HD 130,000 >3,000 (>2%) >500 (>10%)

BKK 12,139 >1,000 (>8%) 137/647 (20%)



Prevalence and incidence of COVID-19 in Dialysis patients
(Thailand 2022, 3" pandemic)

Total COVID-19 Dead
* Thailand
PD 27,000 1,152 (5%) 78 (>7%)
BKK 1,700 178 (10%) 7 (>5%)
HD 170,000 >5,000 (>3%) >100 (>2%)

BKK 15,000 1,000 (>7%) 3/500 (1%)



THAILAND REMAL REFLACEMENT THERARY:

Prevalence of Dialysis patients

1. anuyngdreiildsunisirdanaunula (Prevalence of RRT)
Toyadinulsalawvisszmalnenuinanugnvessnughenlaiunsidanaunulameidreniden as
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Peritoneal Kidney - o : v

Years Hemodialysis Total L "o 1 a7

dialysis transplantation™

Usz¥ns
2016 72,622 20,216 8,132 100,970 65,931,550 1,531
2017 84,910 24,001 5,360 114,271 66,188,503 1,726
2018 97,265 26,070 5,652 128,987 66,413,979 1,942
2019 114,262 30,869 6,212 151,343 66,558,935 2,274
2020 129,724 34,467 6,583 170,774 66,186,727 2,580

12022 | 200,000+



Causes of ESRD
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THAILAND REMAL REFLACEMENT THERARY:

Causes of ESRD
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Disease %

Hypertension 42.30
Diabetic nephropathy

Unknown 8.49
Presumed GN(No biopsy) 1.73
Obstructive nephropathy 1.25
Lupus nephritis 1.20
Polycystic kidney disease 1.19
Glomerulonephritis : Biopsy-proven(iiia Kidney biopsy) 0.77
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Comorbidity score
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6. miUsziiulsasiufA1n Charlson Comorbidity Index (CCI) Score
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THAILAND REMAL REFLACEMENT THERARY:|

o Performance Scale

7. ﬂ‘l‘ﬁﬂ‘imﬁuﬂﬂﬂﬁﬂaﬂnrﬂﬂﬂﬁjﬂ Karnofsky Performance Status (KPS) Score

nmsUssilivanmgiglul wa. 2563 AldFumstrdaneunilanuirdulngifosas 43.6 961 KPS Score

winfiu 90
%gﬂﬂgngﬁﬂqﬂ Table 1. Kamofsky Performance Scale Index (KPS)
S (%) Score (category) | Karnoafsky
100 ‘\_nrmak no complaints, no evidence of
disease.
00 .ﬂfhle to carry on normal activity, minor
S1ZNS OF SYmploims,
o 20 Nommal activity with effort; some signs or
9 O A’ svmptoms of discase.
70 Care for selfl unable to carry on normal
activity or to do active work.
40 I-quuiru::;. ous:aslnn;] Iassislam:c but is able
1o care for most of his needs.
50 Requires considerable assistance and
' frequent medical care.
10 IJi::_ahlcd: requires special care and
assistance.
a0 36 Severely disabled; hospitalization
30 necessary: active supportive treatment is
NeCcchHIryY.
30 0.3 20 Vq} sick: lluSJﬁl:L]iEuliul] necessary;
achive supportive Irealment 15 necessary.
20 0.4 10 Moribund: fatal processes progressing
rapidly,
10 0.5 0 Nead
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10. Svdmsinemennaludihsilédumaiianewmla

ANGASSIETHETUTE 2018 2019 2020 2022
UtsAuaunTwiTwi 32 52% 37,399 3950% 55%
TN 23 75% 20.62% 281% 25%
UszAudiny 19.74% 18.21% 1931% 20%
T35k 14.90% 13.63% 15.53%
I3IaTHnR 2.15% 2.22% 2.12%
Usetin 0.20% 0.509% 0.60%
SARIATINAGaNLA 0.23% 0.13% 0.13%
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14. msnszaesvaIniaelamen Hemodialysis wiasnugiinia

e 2016 2017 2018 2019 2020
22%(%2.4%) | 23%6(32.6%) | 256(32.79%) | 270(335%) | 288 (33.79%)
AMANATA T8(11.39%) B2(11.5%) 88(11.3%) 83(10.5%) 86 (10.1%)
APRETURA 33(4.8%) 35(4 B%) 35(4.59) 3704 £%) 25 (4.29)
AWPRETUIAN 52(7.6%) 56(T.7%) 62(7.9%) 647 5%) 70 (3.2%)

AR 60(8.T%) &0(8 %08) &T(8.6%) B0(9 Og) A1 (9.4%)
mAlR 6E(D_A060) 7009 79%) TE(2.6%) 739 1%) 80 (9.5%)
571 688(100%) | 723(100%%) | 782(100%) | B0s&(1009%) | B55(100%)
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17. AsnsEaesIvamiteaalanitaaiol (Peritoneal dialysis) wiasuniinm

qﬂmn 2016 2017 2018 2019 2020
ATV TUR TLAS UTHME 27(19.49%) 28{(19.3%) 39(20.2%) 39(19.6%) 38(18.9%)
AANARH 23(16.5%) 25(17_.2%) 29(15.0%) 29(14. 6%) 29(14 4%)
NARETURR 7(5.0%) 7(4.8%) %(4.7%) 10(5.0%) 100(5.0%)
APREIUDaN 6(4.3%) B5.5%) 13(6.7%) 16(8.0%6) 17(8.5%)

memta 14(10.19%) 149 79) 20(10.49%) 22(11.1%) 22(10.59%)
MRLE 18(12.9%) 1812 4%) 25(13.0%) 2d(12.1%) 25(12.4%)
57U 139(100%) 145(100%) 193(1009%) 199(1009%%) 201(1009%)
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YEAR 2020

Death rate

30. wan1sane (Outcome) Tut) 2563

HanssnE (Outcome)
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® HD-HD (lanGeuudantsimen) 96.2

® HD =2 FPD (WSeuatn HD Hhu PO) 2.1

® HD =2 kT (dfunsuandela) 17
PD

® PD-FD (aiBruwlaimsinun) 98.9

® D> HD (Wisuan PD i HD) 10

e rp=2kT (afunmmandwels) 0.1
Change center 128
Loss FU 57

®  Financial 3.16

® ‘Voluntary 19.8

®  Other 7.0
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Summary of COVID-19 in Thai RRT patients 2022

* Total RRT patients 200,000 cases (HD 170,000, PD 23,000, KT 7,000)
>50% of cases in Bangkok, Northeastern part

had many comorbidities, but high performance

* Prevalence of COVID-19 in Thai dialysis patients 5—10%,
dead 5 - 10%

> 80% have got 3 doses of vaccines (> 1 mRNA vaccines)



Anti—-SARS-CoV-2 Antibodies

* Convalescent plasma (CP)
early in the disease course with potent, high-titer Abs
no benefit in outpatients (C3PO study)
* Hyperimmune globulin (HIG)
highly purified anti—SARS-CoV-2 Abs from multiple donors who
have recovered from COVID-19
modest but statistically nonsignificant outcomes
* Monoclonal antibody (mAbs)
targeting the spike protein
bamlanivimab, BRII-196 plus BRII-198 showed unfavorable outcomes
sotrovimab modest but statistically nonsignificant outcomes

CP, mAbs and HIG administered after multiple days of illness may not be useful
New variant of SARS-CoV-2??7?



Anti—-SARS-CoV-2 antibodies : outpatient

 Sotrovimab (4/5/2022), REGEN-COV, bamlanivimab and etesevimab,
casirivimab-imdevimab : not effective for treatment of mild to
moderate COVID-19 and postexposure prevention in omicron variant

* Bebletovimab : treatment of mild to moderate COVID-19 (active
against omicron sub lineages)

* Tixagevimab-cilgavimab (Evusheld) : preexposure prophylaxis (active
against omicron sub lineages)



Monoclonal antibodies protect against COVID-19

* irrespective of immune system status and provide rapid protection
are potential options for Covid-19 immunoprophylaxis

 Some combinations of monoclonal antibodies are already in use
against Covid-19 through emergency or temporary authorization for

preexposure prophylaxis
postexposure prophylaxis or
treatment of mild-to moderate disease



Activity of Tixagevimab/Cilgavimab against the
Omicron variant of SARS-CoV-2 in a hamster model
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log y scale

Lung infectious titers
TCIDgy/g of lung

Lung viral RNA Yields
Viral genome copies/g of lung
log o scale

0 2 4 16 0 2 4 16 mgkg 0 2 4 18 0 2 4 16 mgkg
G614 Omicron G614 Omicron

Omicron virus requires about 20-times
more antibodies in plasma than

the ancestral B.1 strain (G614) virus

to achieve a similar drug efficacy in
reducing lung infectious titers
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Nasal wash RNA Yields
Viral genome coples/mL
Lung infectious titers
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T L L 1
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G614 Omicron AZD?M;? concentration

EuropePMC; 2022, March.



Tixagevimab/Cilgavimab: LAAB Combination

Tixagevimab?2

Cilgavimab-2

SARS-CoV-2
Spike RBD'2

(- 2 human mAbs binding 2 distinct epitopes? )
« Highly potent*
« Retained neutralizing activity against
variants of concern?
- Extended half-life (YTE modification)®
« Favorable safety profile®
« Efficacy was shown for pre-exposure
prophylaxis in high-risk populations®
\ y,

Some of the information provided is based off a preprint research paper that has not been peer reviewed.
C1q = complement component 1g; mAb = monoclonal antibody; FcR = fragment crystallizable region; LAAB = long-acting antibody; RBD = receptor-binding domain; SARS-CoV-2 = severe acute respiratory

syndrome coronavirus 2; TM = triple modification; YTE = M252Y/S254T/T256E.

1. Sehnal D et al. Nucleic Acids Res. 2021;49:W431-W437; 2. Protein Data Bank. https://www.rcsb.org/. 7L7E. Accessed November 10, 2021; 3. Loo YM et al. Preprint published online. medRxiv. 2021;
4. Zost SJ et al. Nature. 2020;584:443-4493. 5. Fact sheet for healthcare providers. Emergency Use Authorization (EUA) of EVUSHELD™ (tixagevimab co-packaged with cilgavimab). 2021; 6. Levin M et al.

Presentation at: IDWeek 2021; September 29-October 3, 2021; virtual conference.



The NEW ENGLAND JOURNAL of MEDICINE

Preexposure, N = 5197, unvaccinated, Asia 3%, CKD 5%, immunocompromised 0.5%, 22021 May
one each of 150 mg tixagevimab and 150 mg cilgavimab

ORIGINAL ARTICLE

Intramuscular AZD7442 (Tixagevimab—
Cilgavimab) for Prevention of Covid-19

M.). Levin, A. Ustianowski, S. De Wit, O. Launay, M. Avila, A. Templeton, Y. Yuan,
S. Seegobin, A. Ellery, D.J. Levinson, P. Ambery, R.H. Arends, R. Beavon, K. Dey,
P. Garbes, E.J. Kelly, G.C.K.W. Koh, K.A. Near, K.W. Padilla, K. Psachoulia,

A. Sharbaugh, K. Streicher, M.N. Pangalos, and M.T. Esser,
for the PROVENT Study Group*



Table 3. Primary End Pointand Kgy SuppotiveE ficacy Analy ses in the Full Preexposure Analy sis Set®

First Case of SARSCoV.2 RT-PCR=Pos Rive

Symptomatic lliness PFrimary Analysis Median 6-Mo Follow-up 1
AFCT442 Placebn Relatve Fisk Reducton A DT 442 Macabo Felatke Risk Reducdon
(M= 3441 (N=1731] % (95% I Fvalue (W= 3441 (N =1731] ¥ (95% C1)

w0, of port! i pav s () oo, of oot o pave s ()
Prrmary ernd point first case of lllness with | L7 (1.0y TaF (460500 <0, 001 L1 03 31L& A28 (65, 8=491.4)
data censared atunblinding orreceipt

af Cowld: 19 waccine

Key @i pporkee analyses

First case of illness, regand less of unblin d- 14 (0.5) i1 (1.5 FEE(520-89.5 «i (K11 20 (0.6) d4 (2.5) Frdial.7=%p.1)
ing or recelpt of Cowid-1%waccine
First case of illness, induding all deaths 12 (0.5) 19(1.1j bEE (35 6-K4.9) Q aaz 1% (0.5) 3n(2.1) TRRSE 8610

with dam cersored at unblinding or
recapt of Covid 19 wacdne




Tixagevimab/Cilgavimab Did Not Meet the Primary Endpoint of Post-
exposure Prevention of Symptomatic COVID-19 Compared With Placebo’

one each of 150 mg tixagevimab and 150 mg cilgavimab Summary of the results
i Number of cases/
. +
% Populatio nN 1121, = 2021 April T D';;:tenf number of participants Relative risk
Unvaccinated adults with confirmed exposure to a person with cul b reduction
o _ R group post TIXA/CILGA 95%, Cl
a case of SARS-CoV-2 within the past 8 days (N=1121) dose (300-mg IM) Placebo ( )
All participants 33% reduction®
(primary endpoiny) ' €3ses 23749 B2 (950, €I -26 to 65)
Safety summary
TIXA/CILGA had a favorable safety profile over the extended PCR-negatives 799% reducti
6-month follow-up? (preplanned All cases 6/715 11/358 recuction
. (95% CI, 27 to 90)
subgroup analysis)
51% reduction
Publication PCR-negatives ' d3S SIS 9398 959 CI, 71 to 86)
. . (post hoc
Full results from STORM CHASER will be submitted for . .
92% reduct
- publication in a peer-reviewed medical journal subgroup analysis) | 7 days 1710 6/353 St

(95% Cl, 32 to 99)

This analysis focused on the effect of TIXA/CILGA on the post-exposure prevention of symptomatic

COVID-19, and not on the pre-exposure prevention or treatment of COVID-19

34l participants had a negative SARS-CoY-2 antibody test on the day of dosing to exclude prior infection, and a nasophanmgeal swab was also collected and subsequently analysed for SARS-CoV-2 by PCR to
detect virus; Mot statistically significant; cincludes 974 participants (15 cases) confirmed PCR-negative at baseline and 99 participants (2 cases) with PCR status missing at baseline.
Cl = confidence interval, COVID-19 = coronavirus disease 2019; IM = intramuscular, PCR = polymerase chain reaction; SARS-CoV-2 = severe acute respiratory syndrome coronavinus 2; TIXACILGA =
tixagevimalbJcilgavimalk.
1. AstraZeneca Pharmaceuticals LP press release. Published June 15, 2021; 2. Levin MJ et al. Abstract presented at: ECCMID 2022; April 23-26, 2022; Lisbon, Portugal. Abs 4759, 21
@ AstraZeneca 2021



Efficacy and safety of intramuscular administration of 3@"}@

tixagevimab-cilgavimab for early outpatient treatmentof  \jild to Moderate COVID-19. N = 1014 unvaccinated
COVID-19 (TACKLE): a phase 3, randomised, double-blind, ’ ’

placebo-controlled trial High risk of progression : CKD 2%, immunocompromised 5%

Hugh Montgomery, F D Richard Hobbs, Francisco Padilla, Douglas Arbetter, Alison Templeton, Seth Seegobin, Kenneth Kim, 2 O 2 1 J a n - J u I y
Jesus Abraham Simén Campos, Rosalinda H Arends, Bryan H Brodek, Dennis Brooks, Pedro Garbes, Julieta Jimenez, Gavin CKW Koh,

KellyW Padilla, Katie Streicher, Rolando M Viani, Vijay Alagappan, Menelas N Pangalos, Mark T Esser, on behalf of the TACKLE study group One each of 300 mg tixageVimab and 300 mg cilgaVimab

Population Tixagevimab- Placebo RR reduction (95%Cl)  pvalue
cilgavimab

Primary efficacy endpoints and supportive estimands

Primary endpoint: severe COVID-19  Modified full analysis set* 18/407 (4%) 37/415 (9%) GO-5% (14-6-71-3) 0-0096
or death from any cause through to

day 29

Secondary and exploratory endpoints

Secondary endpoint: preventionof  Modified full analysis set 3/405 (1%) 11/412 (3%) 71.9% (03-921) 0-036
respiratory failure

Exploratory: hospitalisation for Modified full analysis set 17/413 (4%) 40421 (10%}
COVID-19 including complications
through to day 29

Lancet Respir Med 2022 Published Online June 7, 2022



Tixagevimab-cilgavimab for treatment of patients Moderate to severe COVID-19, N = 1417, 75% unvaccinated

hospitalised with COVID-19: a randomised, double-blind, High risk of progression : CKD 9-10%, immunocompromised 8-10%

phase 3 trial 2021 Feb — Sep (no organ failure or high-flow 02 use)

ACTIV-3-Therapetics fo Inpatients with COVID-19 (TICO) Study Group* one each of 300 mg tixagevimab and 300 mg cilgavimab
Remdesivir (60+%) + corticosteroid (70+%)

Tixagevimab- Placebo group Rate or hazard ratio™  pvalue
cilgavimab group (n=707) (95% Cl)
(n=710)
Full cohort
Co-primary, sustained recovery up to day 90+3 617 (89%) 595 (86%) 1.08 (0-97-1-20) 021
Censored 34 (5%) 31 (4%)

Died before sustained recove 0 (8% 81(11%
Death up to day 90 86 (12%) 0-70 {0-50-0-97)

Lancet Respir Med 2022 Published Online July 8, 2022



Tixagevimab/Cilgavimab Trial Program Is Evaluating Prevention and
Treatment of COVID-191-9

J«symptomatic cases J«symptomatic cases IDisease progression ddead
in Preexposure in PCR —-ve or dead But not improve recovery rate

Prevention of symptomatic Post-exposure prevention of Inpatient treatment
COVID-19 in vulnerable symptomatic COVID-19
populations

PROVENT!2 4| |_ STORM CHASER34 _|
(IM administration)

" ACTIV-38 | DisCoVeRy® {

(IV administration)

aae

Pre-exposure prophylaxis (PREP)

Pre-emptive

Increased nisk for inadequate e Late disease treatment

response to vaccination; increased (PET) (Moderate to severe)
nsk for SARS-CoV-2 infection and

severe COVID-19

- PROPHYLAXIS —® TREATMENT

COVID-19 = coronavirus disease 2019; IM = intramuscular; I'V = intravenous; SARS-Co'/-2 = severe acute respiratory syndrome coronavirnus 2.
1. Study NCTO4625725. ClinicalTrials_gov website; 2. AstraZeneca Pharmaceuticals LP press release. Published August 20, 2021; 3. Study NCT0462597 2. ClinicalTrials.gov website; 4. AstraZensca Pharmaceuticals
LP press release. Publizhed June 15, 2021; 5. Study NCT04518410. ClinicalTrizls_gov website; 6. Study NCT04723394 . ClinicalTrialz_gov website; 7. AstraZeneca Pharmaceuticals LP press releaze. Published
Crctober 11, 2021; 8. Study NCTO4501978. ClinicalTnals.gov website; 9. Study NCT04315948. ClinicalTrials.gov website. 2
@ AstraZeneca 2022



Indications for Evusheld Use

UK, EU (2022, March), USFDA (2021, December, EUA) for COVID-19
Pre-exposure prophylaxis

* Adults, aged>12 years and BW>40 kg

* not currently infected or exposed to SARS-CoV-2 and

* inadequate immune response or not recommend to COVID-19 vaccination



Emergency Use Authorization (EUA)

* Serious or Life-Threatening Disease or Condition
* Evidence of Effectiveness

* Risk-Benefit Analysis

* No Alternatives



FDA NEWS RELEASE

Coronavirus (COVID-19) Update: FDA
Authorizes New Long-Acting Monoclonal
Antibodies for Pre-exposure Prevention of

COVID-19 in Certain Individuals

f Share in Linkedin | % Email | &= Print

For Inmediate Release:  December 08, 2021

o

reduction in risk of developing COVID-19 was maintained for Evusheld recipients through

six months. The safety and effectiveness of Evusheld for use in the pre-exposure

prevention of COVID-19 continue to be evaluated.




Moderate to severe immunocompromising conditions
= suboptimal COVID-19 vaccine response

Active treatment for solid tumor and hematologic malignancies

Receipt of solid-organ transplant and taking immunosuppressive therapy

Receipt of CAR-T-cell therapy or hematopoietic stem cell transplant (within 2 years of transplantation or
taking immunosuppressive therapy)*

Moderate or severe primary immunodeficiency (eg, DiGeorge, Wiskott-Aldrich syndromes)

Advanced or untreated HIV infection (CD4 cell count <200 cells/microL, history of AIDS-defining illness
without immune reconstitution, clinical manifestations of symptomatic HIV)

*Active treatment with: High-dose corticosteroids (ie, 220 mg prednisone or equivalent 22 weeks)
*Alkylating agents

*Antimetabolites

*Transplant-related immunosuppressive drugs

*Cancer chemotherapeutic agents classified as severely immunosuppressive

*TNF blockers

*Other biologic agents that are immunosuppressive or immunomodulatory



(PN
TﬁL’éProblems of HD-COVID during phase 3 outbreak
in Bangkok (up to Aug 2021, 2"Y pandemic)

-
=
=
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=

new HD-COVID mortality(%) new COVID cases
April HD 25 8% 1,078
PD 14 14%
May HD 5—10/day 33% 3,226
June HD 10 - 30/day 48% 3,644
July HD 10 — 30/day 30% 3,977
Aug HD 5-10/day 14% 4,368

For these strategies, most of HD Covid patients were not delayed the dialysis
and had taken the antiviral drugs within 1-3 days after diagnosis.
we had 6 cohort HD Covid centers in Bangkok metropolitans (5/6 were private centers)
>80% HD patients were vaccinated
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