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Content of the session

- COVID-19 and its impact on AA/PNH
* Impact of vaccination on AA and PNH

- Effectiveness of vaccine in AA and PNH

- On treatment or not
- 4th dose

- Effectiveness of anti-viral medications for AA/PNH patients
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SARS-CoV-2 vaccination responses
in PNH and Aplastic Anaemia Study
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Number of subjects
Age

Mean (range)
Median (IQR)
Female, n (%)
Number of pre-vaccination samples analysed
Interval (days) post first vaccination
Median (IQR)
Number of post first vaccine samples analysed
Interval (days) post second vaccination
Median (IQR)
Number of post second vaccine samples
analysed
Complement inhibitor therapy, n (%)
Previous ATG, n (%)
IFATG, =12 m ago (%)
Previous alemtuzumab, n (%)
Previous ciclosporin/tacrolimus therapy, n (%)
Current ciclosporin/tacrolimus therapy, n (%)
Total subjects in cohort, n, by vaccine type
Follow up time, days, median (IQR)

ChAdOX1-S, n (%)

Total BNT162b2, n (%)

Data unavailable, n (%)
Post first vaccine samples analysed, n, by
vaccine type

ChAdOXI-S, n (%)

BNT162b2, n (%

Data unavailable, n (%)
Post second vaccine samples analysed, n, by
vaccine type

ChAdOXxI-S, n (%)

BNT162b2, n (%)

Data unavailable, n (%)

Healthy

volunteers

44-8 (24-63)
46-0 (36-5-54-5)
33 (733%)

17

35:0(30-47)
41

31:5(28:0-38-0)
42

na
n'a
n'a
na
na

na

14 (31-1%)
30 (66-7%)
1(2:22%)

14 (31-1%)
28 (68-3%)
0

13 (31-0%)
28 (66-T%)
1(2-3%)

Classical PNH

53-8 (19-88)
52-5(41-24-63)
42 (55:3%)

12

35(29-25-40)
68

380 (30-0-49-0)
71

74 (97-4%)
0
n/a
0
4(5:3%)

407
(402-8 - 415)
54 (71:1%)
22 (28-9%)

0

47 (69-1%)
21 (30-9%)
0

48 (676 %)
23 (32:4%)
0

AA/PNH overlap

55-2(21-8-83)
59 (39-5-72)
22 (41:5%)
8

34(29.5-41)
41

360 (31:0 - 50-0)
47

47 (RR-7%)
34(64:1%)
100
2(3-8%)
43 (81:1%)
20(37-7 %)

406
(4025 - 410)
34 (64:2%)
16 (30-2%)
3(5:7%)

28 (68-3%)
12 (29:3%)
1(2:4%)

31 (66-0%)
16 (34:0%)
0

56-4(22-94)

55 (44-70-5)

21 (50:0%)
1

55:0 (38-5-70:75)
38

0
29 (69-0%)
100
1(2-4%)
39 (92-9%)
19(45:2 %)

409
(401-3 -4165)
24 (57°1%)
I8 (42-9%)

0

15 (68-2%)
7(31-8%)
0

22 (57-9%)
16 (42:1%)
0

Significance

p value

0-0045
0015

082

<0-0001

<0-001
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% * Humoral immune response (IgG/A/M) i
- Virus neutralisation assay (Francis + Viable MNC cryopreserved

Crick Institute) 4 « T-cell IFN-y release assay
* Total immunoglobulin

* >1000 serum and MNC samples collected over 6 timepoints from 272 subjects (227 patients and 45 healthy volunteers)



% seroconversion

100+

80+

60~

20+

Post 2nd vaccination

Healthy Classical
volunteers PNH
n=42 n=71

AA/PNH
n=47

AA
n= 38



SARS-CoV-2 spike-specific IgA/G/M antibody responses to vaccination in
patients with PNH and AA versus healthy volunteers
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Impact of age

Healthy volunteers Classical PNH
12+ 124
.“Mmu. A R R hm_m
r=-0347 r»-0.061 s
8- p=0025° i4 p=ns ‘ " .
% i L - .
8 6 . . o & . v "
o . . -
a- 4 -t " . .
S
e n: . !.' L -
2+ - - .'. . .-"'. . .
= Positive cute o - Posive cut off
0 T T T T 1 e T T T T )
0 20 a0 &0 &) 09 0 20 40 [ 80 100
Age Age
AAIPNH overlap AA
124 12+
N —— S ——— Maximum result Mo rosult
r=0.059 . . r=0138 .
g 81 p=ns . g 21 pans
o G~ . * s. o &= . .
[+ . [+] . o
., ——
a= . e 4~ - . v
= N e . :’ v
................................... P P P o T 1 N 3 Positive out off
o T T T T 1 @ T T T T 1
0 o0 a0 0 [ 5] 100 0 20 40 (2] a0 100
Age Age



Impact of cyclosporin

Post 2™ vaccination
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Impact of type of vaccine
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SARS-CoV-2 vaccination responses
in PNH and Aplastic Anaemia Study

Summary:
- Reduced response to 1 vaccination
- Factors predictive of lack of response: patients versus healthy volunteers, female sex, viral vector vaccination

- Factors not predictive of lack of response: current CNI immunosuppressant, current complement inhibitor, age,
previous reduced response to meningococcal vaccination

- Importance of at least 2 vaccinations in patients with PNH/AA
- Similar side effects to healthy volunteer studies
- No excess adverse events

Ongoing work:

- Quantitative IgG levels

-+ Post 3rd/4th vaccine analysis

- Viral neutralization (Francis Crick Institute collaboration)
« T cell responses

T-Spot Assay
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Key issues in the management of COVID-19 in PNH and AA patients

* What is the risk for PNH and AA patients of getting COVID-19 and
of severe COVID-19 compared to the general population?

* Is SARS CoV-2 vaccination effective in PNH and AA patients?

* Is SARS CoV-2 vaccination safe in PNH and AA patients?



- - - -
- -
!o"o.p.o ® o 22 . 250%0 .0 g @ o » @
Q r ® 2D & P 00\ r oD g ®Po %@ -¢
What is the risk for PNH ar’ AA patients of getting COVID-19 and of severe infection compared to the general population?

COVID-19 in patients with paroxysmal nocturnal COVID-19 infection in patients on anti-complement therapy:
haemoglobinuria: an Italian multicentre survey The Leeds National Paroxysmal Nocturnal Haemoglobinuria

Barcellini et al. BTH. 2021 Sep;194(5):854-856. service experience  Pike et al. BTH 2020 Oct;191(1):el-e4

Out of 237 patients on anti-complement therapy, 4 (1.7%) were
diagnosed with SARS CoV 2 infection. All were hospitalized and one
requiring ventilation support died after 23 days.

A survey on 156 patients with PNH (median age 50
years, range 19-86; 88 females and 68 males)
among eight Italian reference centres

Four patients were found to be positive, two COVID-19 infection in patients with severe aplastic anaemia

asymptomatic and two with mild symptoms , QN2
(cumulative incidence 2.5%), mostly concomitant to Paton et al. BJH. 2021/193(5):902-905

the second wave of infections. In the present case series, we report the clinical outcomes of five
] patients with SAA who developed COVID-19 infection. At last
" follow-up, all patients had recovered completely from the infection.

SARS-CoV-2 infection in aplastic anemia
Avenoso et al. Haematologica, 2022; 107 (2)

New daily cases

Out of 23 patients with severe AA and SARS CoV-2
infection only 3 (13%) developed a severe disease and only
1 patient died.
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Is SARS CoV-2 vaccination effective and safe in PNH and AA patients?

SARS-CoV-2 vaccination in

patients with paroxysmal

nocturnal hemoglobinuria: An

Italian multicenter survey

Giannotta et al, AJH 2022 Mar 23:10.1002/ajh.26545

International Journal of Hematology (2022) 116:55-59

Hemolysis induced by SARS-CoV-2 mRNA vaccination in patients
with paroxysmal nocturnal hemoglobinuria

Yuya Kamura' - Tatsuhiro Sakamoto ' - Yasuhisa Yokoyama'*? - Hidekazu Nishikii'2 -
Mamiko Sakata-Yanagimoto'%3 . Shigeru Chiba'? - Naoshi Obara'*

A systematic survey to evaluate complications and
hemolytic flares in 87 PNH patients who received SARS-
CoV-2 vaccinations among 8 Italian centers.

Of the 12 patients receiving complement inhibitors, only one had a
hemolytic reaction after vaccination, but it did not meet the
definition of breakthrough hemolysis. By contrast, hemolytic
attacks were observed in 1'wo of the five um‘r'eated patients with

13 hemolytic exacerbations were observed in 12 patients
(13.8%) three of whom requiring supportive therapy and
hospitalization. Anti-spike protein antibodies were available
for 18 patients, of whom 16 on anti-complement
treatment. Fifteen showed protective titers (median 838
U/mL, range 26:7500 U/mL), whilst 3 had a titer <80 U/
mL (1 with an associated bone marrow failure, and 2 on
CIs) Anti- complement ‘l'r'ea'rmen'r was not associated with

Antibody titers after SARS-CoV-2 mRNA vaccination in

patients with aplastic anemia—A single-center study
Eur J Haematol. 2022;108:528-531.

Analysis of the vaccination-induced antibody levels against the
SARS-CoV- 2 spike protein in 16 AA patients showed that all
patients developed detectable antibody titers within the first 6
months after the second vaccination without evidence of relapse or
relevant changes in blood counts.
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Some considerations on the management of COVID-19 in PNH and AA patients

The risk for PNH and AA patients of getting COVID-19 is comparable to that of the general
population

The risk for PNH and AA patients of severe COVID-19 is comparable to that of the general
population with the same demographic and other clinical characteristics

Efficacy of SARS CoV-2 vaccination in PNH and AA patients seems to be comparable to that
of the general population

Vaccine induced hemolysis has been observed in several PNH patients, in most of cases not
requiring supportive therapy or hospitalization

Experts recommends SARS CoV-2 vaccination in PNH and AA patients and suggest to
administer SARS CoV2 vaccine (as well as other vaccines) in PNH patients as close as
possible to the complement inhibitor treatment (during the first week after eculizumab and
during the first two weeks after ravulizumab)
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Key issues in the management of COVID-19 in PNH and AA patients

* What is the risk for PNH and AA patients of getting COVID-19 and
of severe COVID-19 compared to the general population?

* Is SARS CoV-2 vaccination effective in PNH and AA patients?

* Is SARS CoV-2 vaccination safe in PNH and AA patients?
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What is the risk for PNH ar’ AA patients of getting COVID-19 and of severe infection compared to the general population?

COVID-19 in patients with paroxysmal nocturnal COVID-19 infection in patients on anti-complement therapy:
haemoglobinuria: an Italian multicentre survey The Leeds National Paroxysmal Nocturnal Haemoglobinuria

Barcellini et al. BTH. 2021 Sep;194(5):854-856. service experience  Pike et al. BTH 2020 Oct;191(1):el-e4

Out of 237 patients on anti-complement therapy, 4 (1.7%) were
diagnosed with SARS CoV 2 infection. All were hospitalized and one
requiring ventilation support died after 23 days.

A survey on 156 patients with PNH (median age 50
years, range 19-86; 88 females and 68 males)
among eight Italian reference centres

Four patients were found to be positive, two COVID-19 infection in patients with severe aplastic anaemia

asymptomatic and two with mild symptoms , QN2
(cumulative incidence 2.5%), mostly concomitant to Paton et al. BJH. 2021/193(5):902-905

the second wave of infections. In the present case series, we report the clinical outcomes of five
] patients with SAA who developed COVID-19 infection. At last
" follow-up, all patients had recovered completely from the infection.

SARS-CoV-2 infection in aplastic anemia
Avenoso et al. Haematologica, 2022; 107 (2)

New daily cases

Out of 23 patients with severe AA and SARS CoV-2
infection only 3 (13%) developed a severe disease and only
1 patient died.
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Is SARS CoV-2 vaccination effective and safe in PNH and AA patients?

SARS-CoV-2 vaccination in

patients with paroxysmal

nocturnal hemoglobinuria: An

Italian multicenter survey

Giannotta et al, AJH 2022 Mar 23:10.1002/ajh.26545

International Journal of Hematology (2022) 116:55-59

Hemolysis induced by SARS-CoV-2 mRNA vaccination in patients
with paroxysmal nocturnal hemoglobinuria
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Mamiko Sakata-Yanagimoto'%3 . Shigeru Chiba'? - Naoshi Obara'*

A systematic survey to evaluate complications and
hemolytic flares in 87 PNH patients who received SARS-
CoV-2 vaccinations among 8 Italian centers.

Of the 12 patients receiving complement inhibitors, only one had a
hemolytic reaction after vaccination, but it did not meet the
definition of breakthrough hemolysis. By contrast, hemolytic
attacks were observed in 1'wo of the five um‘r'eated patients with

13 hemolytic exacerbations were observed in 12 patients
(13.8%) three of whom requiring supportive therapy and
hospitalization. Anti-spike protein antibodies were available
for 18 patients, of whom 16 on anti-complement
treatment. Fifteen showed protective titers (median 838
U/mL, range 26:7500 U/mL), whilst 3 had a titer <80 U/
mL (1 with an associated bone marrow failure, and 2 on
CIs) Anti- complement ‘l'r'ea'rmen'r was not associated with

Antibody titers after SARS-CoV-2 mRNA vaccination in

patients with aplastic anemia—A single-center study
Eur J Haematol. 2022;108:528-531.

Analysis of the vaccination-induced antibody levels against the
SARS-CoV- 2 spike protein in 16 AA patients showed that all
patients developed detectable antibody titers within the first 6
months after the second vaccination without evidence of relapse or
relevant changes in blood counts.
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Some considerations on the management of COVID-19 in PNH and AA patients

The risk for PNH and AA patients of getting COVID-19 is comparable to that of the general
population

The risk for PNH and AA patients of severe COVID-19 is comparable to that of the general
population with the same demographic and other clinical characteristics

Efficacy of SARS CoV-2 vaccination in PNH and AA patients seems to be comparable to that
of the general population

Vaccine induced hemolysis has been observed in several PNH patients, in most of cases not
requiring supportive therapy or hospitalization

Experts recommends SARS CoV-2 vaccination in PNH and AA patients and suggest to
administer SARS CoV2 vaccine (as well as other vaccines) in PNH patients as close as
possible to the complement inhibitor treatment (during the first week after eculizumab and
during the first two weeks after ravulizumab)
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