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Why infections are a challenging complication in
MDS patients?

 Infections are a major cause of death in
MDS patients
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Causes of death in 2877 patients with myelodysplastic syndromes
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1969- 2014
Overall MDS

population,
3792

Number of
patients who
died during
the
observation
period, 2877

Patients
with a
clearly

documented
cause of
death, 1665

449 (27%)
patients died

as a result of
infection

Table 1  Correlation of different patient- and disease-related parameters with causes of death in percentages

AML | Infection| Bleeding Cardiac Non-disease-  Other disease- P value
insufficiency  related related
Overall group 466 % | 270 % | 98 % 79% 6.0% 27 %
WHO 2008 (1= 1665) RCUD (n=68) 338%f235% | 103% 103 % 14.7 % 74 % <0.00005
RARS (n=89) 2% 315% § 100%  213% 213 % 45 %
RCMD (n=321) 405% | 31.2% | 9.0% 6.9 % 9.0% 34 %
RSCMD (n=139) 3L7% 367 % | 108% 11L5% 58% 36 %
5q- (n=35) 486 % | 229 % | 0.0% 143 % 11.4% 29 %
RAEB I (n=216) 435% | 315% | 93 % 6.0 % 56% 42 %
RAEB I (n=310) 555% 0 226% | 11.0%  6.1% 23% 26 %
CMMLI(n=151) 338%f344% | 146%  113% 4.6% 13 %
CMML I (n=55) 545% 0 200% | 164% 73% 1.8% 0.0 %
RAEB-T (n=254) TT6% ) 130% | 67% 20% 0.8% 0.0 %
Unclassifiable (n=5)  60.0 % | 400 % | 0.0% 0.0 % 0.0% 0.0 %
RARS-T (n=122) 227% | 455% | 45% 227 % 4.5% 0.0 %
IPSS (n="T740) Low (n=87) 448% | 299 % | 5T % 92% 57% 4.6 % <0.00005
Int-1 (n=245) 522% Q298 % | B2 % 29% 33% 37 %
Int-2 (n=189) T25% ) 190% | 42% 1.1 % 0.0 % 32%
High (n=219) TE1% Q123 % | 82% 1.4 % 0.0% 0.0 %
IPSS-R. (n=660) Very low (n=30) 400 % | 300 % | 67 % 33% 10.0 % 10.0 % <0.00005
Low (n=134) 440% | 328 % | 82 % 75% 52% 22 %
Intermediate (n=176) 63.1% | 24.4 % | 45% 1.7 % 23% 4.0 %
High (n=144) T29% | 188 % | 56% 1.4 % 0% 14 %
Very high (n =176) TE4% | 136% | 51 % 0.6 % 0% 23 %
WPSS (n =459) Very low 323%f 419% | 0.0% 129 % 9.7 % 32 % <0.00005
Low 470% 273 % | 91 % 76 % T6% 15 %
Intermediate 551% Q224 % | B2% 31% 51% 6.1 %
High 63.4% | 269 % | 65% 0.0 % 0.5 % 27 %
Very high T56% ) 154 % | 64 % 1.3 % 0.0% 13 %
Age (years) (n = 1665) <80 506% ) 263 % | 92% 6.4 % 48% 27 % <0.00005
=80 239% | 308% | 13.0% 166 % 13.0 % 28 %
Gender (n=1665) Male 472% 270 % | 92 % 7.7 % 59% 29% 0.920
Female 45.7% f 268 % | 10.6% B2% 6.2 % 25 %
Primary/therapy-related MDS  pMDS 460 % | 269 % | 98% 8.5 % 62% 26 % 0428
(n=163T)
tMDS 473%f310% | 11.6% 3.1% 3.9% 31 %
Hb (g/dl) (n=1605) =<7 413% 294 % | 147% 69% 6.0% L& % 0.141
>7 46.5% | 269 % | 93 % 8.4 % 6.0% 29 %
Platelets (<10%ul) (n=1589) <10 438% 4 219% | 156% 63% 9.4 % 31 % 0815
=10 460% | 274 % | 99% 2% 58% 27 %
ANC (ful) (1 =1439) <800 57TB% Q| 242% | 106% 28% 25% 22 % <0.00005
=800 404 % § 286 % | 10T % 109 % T.0% 24 %




Why infections are a challenging complication in
MDS patients?

 Infections may represent an obstacle to
adherence to MDS treatment schedule



Support Care Cancer (2015) 23:303-305
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LETTER TO THE EDITOR

Obstacles to adherence to azacitidine administration schedule

in outpatient myelodysplastic syndrome and related disorders 199 CYC'QS in 21 pGTienTS: b6 (28%) del ayed CYCI@S

Andrea Tendas - Maria Felicita Lissia - Daniela Piccioni + Liliana Tirimbelli -
Laura Scaramucci - Marco Gi ini + Teresa D 0 + Alessio Perrotti -
Paolo de Fabritiis - Pasquale Niscola

Table 1 Causal reasons of delayed administration of azacitidine

Reasons Number of cycles (%) Comments

Clinical complications 15 (27 %) 12/15 (80 %): infections

Center organizational problems 15 (27 %) Public holidays

Hematological toxicity 11 (20 %) 10O/11 (91 %): severe neutropenia

Disease evaluation 7 (12 %) Usually after the sixth cycle and in case of suspected loss of response

to azacitidine or disease progression

Personal and family patient’sproblems 8 (11 %) In large part, inability of family members to take time off from their
work to accompany the patient to the hospital for receiving the
subcutaneous infusion

Total delayed cycles 56 (100 %) Delayed cycles: 56 (31 %) of 178 cycles with evaluable intervals
of administration

Table 2 Causal reasons of delayed administration of azacitidine in
relation to the duration of delay

Interval (days) 29-35 36-42 =42
| ———
n n n
Tot 26 15 15
O/rﬂ U/’D 0/’0
Clinical issue  Hematological 5 190 3 20083 200
toxicity

Disease evaluation 1 40 4  27.00 2 13.0
Complications 3 115 3 20,00 9 60.0]
Organizational  Center 12 460 3 200000 00
2

Patient 5 195 1304 1 7.0




How can we prevent infections from
causing death or be an obstacle to
adherence to treatment schedule?

* First: knowledge of the epidemiology, timing
and risk of infections is required

» Second: indication, choice and timing of
prevention strategies should be defined.... if
possible.



Infection control in patients with myelodysplastic syndromes who are
candidates for active treatment: Expert panel consensus-based B

recommendations

Corrado Girmenia®*, Anna Candoni®, Mario Delia®, Roberto Latagliata®, Alfredo Molteni®, )
Esther N. Oliva®, Giuseppe A. Palumbo', Antonella Poloni®, Prassede Salutari”, Valeria Santini’,

Maria Teresa Voso’, Pellegrino Musto®

Rate of grade 3 or higher infections from Phase II and III clinical trials in MDS patients treated according to the current strategies.

Type of grade 23 infections

Author, year Study treatment Number and type of
((EEE)] patients on study; mean age,
ears (range

Fenaux P, AZA (1:1) vs. BSC 359 IR and HR MDS;

2009 69 (38-88)
Kantarijan H, DEC (1:1) vs. BSC 170 IR and HR MDS;
2006 70 (30-85)

DEC (1:1) vs. BSC 233 IR and HR MDS;
2011 70 (60-90)

Garcia- Rigosertib (2:1) vs. 299 HR MDS (after failure of
Manero G, BSC hypomethylating drugs);
2016 74 (69-79)
SEGIESN A AZA vs. AZA+LENA vs. 277 HR MDS and CMML;
2017 AZA + vorinostat 70 (28-93)

Garcia- AZA (1:1) vs. AZA + 102 IR-2 and HR MDS;
Manero G, pracinostat 70 (26-90)

2017

:EPA G Eltrombopag (2:1) vs. 98 HR MDS; 73 (29-88)
U, 2015 placebo

Santini V, LENA (2:1) vs. placebo 239 LR and IR MDS not 5g-;
List A, 2006 LENA 148 LR and IR MDS with 5¢-;
Fenaux P, LENA10mgor5mg 205 LR and IR MDS not 5g-;
2011 (2:1) vs. placebo 69 (36-86)

Oliva EN, Eltrombopag (2:1) vs. 90 LR and IR MDS;
placebo 71 (29-91)

' 'N:\.

Blood Reviews 34 (2019) 16-25

Febrile neutropenia: AZA 12.6%; BSC 6.9%.
Pneumonia: AZA 10.3%; BSC 7.8%
Febrile neutropenia: DEC 23%; BSC 4%.
Pneumonia: DEC 15%; BSC 9%.
Overall infections: DEC 57%; BSC 52%
Febrile neutropenia: DEC 25.4%; BSC 7.1%.
Overall infections: DEC 57.9%; BSC 50%
Overall infections: rigosertib 12%; BSC 4%

Overall infections: AZA alone 8%; AZA+LENA 16%; AZA + vorinostat 11%

Febrile neutropenia (any grade): AZA 20%; AZA + pracinostat 33%.
Pneumonia (any grade): AZA 16%; AZA + pracinostat 18%

Febrile neutropenia: eltrombopag 7%; placebo 21%
Pneumonia: eltrombopag 16%; placebo 17%
Sepsis: eltrombopag 13%; placebo 18%
Infections: LENA 14.4%; placebo 3.8%

Febrile neutropenia: 2%
Pneumonia: 3%

Febrile neutropenia: LENA 10 mg 1%; LENA 5 mg 3%
Infections: LENA 10 mg 12%; LENA 5 mg 9%
Febrile neutropenia: eltrombopag 7%; placebo 21%
Pneumonia: eltrombopag 16%; placebo 21%
Overall infections: eltrombopag 5%; placebo 9%

HR

LR



The limits of clinical trials in describing the
infectious risk in MDS patients

* Clinical trials vs real life (selection of patients)

* Generally, clinical trials are not designed to detail
the different types and outcome of infection

« The use of «rate of infections per patient year»
does not allow the proper description of the timing
of infection (i.e. first 3 months vs subsequent
period)

« It is not possible to show the impact of infections
on the overall outcome

« It is difficult to hypothesize prevention strategies
based on the clinical trials results
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Most recent retrospective epidemiological studies on infections in MDS patients treated according to the current strategies.

Study endpoint Patients on study Infection complications

Ali AM, 2017 Infections during DEC 10 85 pts AML (68%) and  Incidence of infections: 96.3% in MDS and 77.5% in AML Microbiological documented
day/cycle treatment MDS 282 cycles infections in 44.8%
Prevalence of bacterial infections (bacteremia and pneumonia)
Viral infections 3.7%, fungal infections 1.2%
Schuck A, 2017 Impact of infections during 77 pts MDS 614 AZA cycles 81/614 AZA cycles (13%) with one or more infections
AZA treatment Higher infections in the first 3 cycles
Higher infections in non-responders vs. responders (P=0.002)
Bacterial infections 88%, viral infections 5%, fungal infections 7% of infections
1 LEREE Pl Incidence, etiology and timing 68 pts AML and MDS 884  Infections in 25% of AZA cycles
of infections following AZA AZA cycles Higher infections in very high IPSS-R and in the first two AZA cycles
therapy for MDS Prevalence of bacterial infections
Febrile neutropenia in 5.3% of AZA cycles, bacteremia 2%, invasive aspergillosis 0.3%
Pomares H, 2016 Invasive fungal infections in 121 pts AML (29%) and  Patients with febrile neutropenia 37%
AML/MDS treated with AZA MDS Fungal infections 1.6% (4.1% in pts with severe neutropenia)
948 AZA cycles
B FP DS  Patterns of infection in MDS 64 pts AML (33%) and  Patients with infections 31/64 (48%); infections in 14% of AZA courses
and AML treated with AZA as MDS 523 AZA cycles Higher risk of infections and risk of fungal infections during the first 3 treatment cycles

salvage therapy Pneumonia was the most common infection (35%)
SHINELNEFPDEERS  Epidemiology and risk factors 497 pts Incidence of IC 21% (103/497 pts); total of IC episodes 201
for infections requiring MDS Prevalence of bacterial infections, 82% (bacteremia and pneumonia) of IC viral
hospitalization in MDS infections 8%, fungal infections 10% of IC
Risk factors for IC: HR MDS, neutropenia, comorbidities
([Pl Incidence and predisposing risk 184 pts 153/928 AZA cycles (16.5%) with one or more IC
factors for infections in AZA- AML (15%) and MDS  75% of IC required hospitalization and 19.6% of IC were fatal
treated pts 928 AZA cycles Higher incidence in the first two cycles (26% and 23%)

Poor cytogenetics, low PLT count and neutrophil count below 0.5x109/L recorded
before first AZA cycle identified “prone to infections” patients

(52.7% vs. 33.9%; 56.1% vs. 35%; 53.1% vs. 35.6%, respectively; P<0.05 for all
comparisons).




Patterns of Infection in Patients With Clinical Lymphoma, Myeloma & Leukemia, Vol. 14, No. 1, 80-6 © 2014

Myelodysplastic Syndromes and Acute Myeloid
Leukemia Receiving Azacitidine as Salvage

i Cumulative Incidence Estimates From Competi
Therapy. Implications for Primary Antifungal Cumuiative neiderco Estinatos From Competing
Prophylaxls Patients Treated With Prior Intensive Chemotherapy
vs. Patients Receiving Frontline Azacitidine Therapy;
Jose F. Falantes,! Cristina Calderén,' Francisco ] Ma’rqun:z—l\f[alaw:n1 mﬂLPaME With Absolute Neutrophil Count > 0.5 x
Manuela Aqgl.lila.r‘(_;l.u'sa(:lcl,2 Almudena Martin-Pefia,”> Maria L. Martino,’ ; /L vs. Patients With Absolirte Neutrophil
ount > 0.5 x 10%/L After 3 Courses of

Isabel Montero,' Jose Gonzélez,! Rocio Pa.m;:ly,1 Jose A. Pérez-Simén,’ Azacitidine Therapy
Ildefonso Espigado

Table 1 Patient Characteristics

(>
1o

Global Series Prior IC Frontline AZA T P e
(n = 64) (n = 18; 28.1%) (n = 46; 71.9%) P Value®
Age, years, median (range) 68 (29-83) 66 (29-78) 68 (35-83 33 g =7
Number of AZA courses, n (median) 6 (1-50) 6 p-16) 9 (2-50) 08 £ e m————
WHO, n (%) RARS: 2 (3.2 MDS: 4 (2.2 MDS: 39 (34.8)° <001 £
RCMD: 9 (14 53 !
CMML: 3 (47) £ :
RAEB-1: 3 (4.7) b= ;
RAEB-2: 26 (40.6) AML: 14 (77.8) AML: 7 (15.2) <001 £3 i
AML: 21 (22.8) E — —_—
PSS, n (3%F s
Low Risk 3 0 3 [B.6) < H
Int-1 10 (33.2) 1033 8 2.8) !
nt-2 11 (256 1839 10 8.6 s ! . . , ]
High Risk 19 (44.2) 1@3.3) 14 {40) 0 1 ] 3 4 5 f

Cl
|
:
g

Figure 1 Incidence of Febrile Episodes in Each Course of ===- Pravious IC
Azacitidine .
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Patterns of Infection in Patients With

Myelodysplastic Syndromes and Acute Myeloid
Leukemia Receiving Azacitidine as Salvage
Therapy. Implications for Primary Antifungal
Prophylaxis

Jose F. Falantes,! Cristina Calderén,' Francisco ] Ma’rqucz—Mala\/'c:n1
Manuela A.gl.lil:].["(;ujsﬂdu,z Almudena Martin-Pefia,”> Maria L. Martino,’
Isabel I\fit_mtﬁm,1 Jose (.;(_mzzi.lr::z,1 Rocio P:A.l"(_n:ly,1 Jose A. Pt’:rﬁz—Sim(fm,1
Tldefonso ]E'.s];)ig:ldo1

Table 5 Comparison Between Groups: Data on Microbiological Isolation and Outcome

Global (n = 64) Prior IC (n = 18) | AZA Frontline (n = 46) PValue
FE per AZA course, n (%) 73/523 (13.95 28/98 (18.7%) 45/425 (10.7%) 10
Risk difference: 18%
0R: 3.36 (1.955-5.757)
Hospital admission, n (%) 26/64 (40.6%) 11718 B1%) 15/46 (32.6%) 04
Rigk difference: 18%
0R: 3.18 (1.025-10.41)
Hospital stay, d, median (rangs) 14 {4-80) 13 {4-80) 14 (5-57) g
Patients with microbiological isolation, n (%) 17/64 (26.6) 9718 G%) B/46 (17.4%) 01
Rigk difference: 32%
0R: 4.61 (1.378-16.07)
Type of izolation,* n Bacterial: & Bacterial: 3 Bacterial: 3 Fungal: .038
Fungal: 4 Fungal: 2 Fungal: 2 FRisk difference: 22%
Both: 4 Both: 4 Both: OR: 4.9 (1.088-27.37)
e - L
Fungal isolation, n Asperpilivs pp: 6 Asperpilivs pp: 5 Aspergiilus spp: 1 015
Candida spp: 2 Candida aibicans 1 Candida parapsilosis: 1 Risk difference: 22.4%
OR: 12 {1.524-308.2
ANT_4
Cause of death, n (%) Progression: 21 (58.4) Progression: 11 (79) Progression: 10 {46)
Infection on AZA: 2 (5.5) Infection on AZA: 1 (7) Infection on AZA: 1 ) 56
Other: 14 (36.1) Other: 3 (14) Other: 11 (50)

Mpbreviations: AZA = macifidine; FE = febrie epiode; IC = intensive chemoferapy, OR = odds mfio; NNT = number needed fo freat
P valbes dencte differences between fhe group that received previous IC and the group that received frontline AZA therapy for fhe comesponding parameter (WMid4 exact test and f)

5 of the cases were polymicrobial,

Clinical Lymphoma, Myeloma & Leukemia, Vol. 14, No. 1, 80-6 © 2014

Based on the results of our study, primary antifungal prophylaxis
should be recommended in parients receiving AZA therapy after
previous IC, especially during the first courses of wrearment, until
hemaropoiesis is restored. Considering the expected increase in the
use of AZA in MDS and AML cases, not only in elderly patients but
also in other dinical serrings, randomized prospective studies are
needed to berter address this issue. In contrast, the risk for fungal
infection was very low among patients receiving frontine AZA

therapy. The larter group would not require antifungal prophylaxis.



Predicting infections in high-risk patients with myelodysplastic . _
syndrome/acute myeloid leukemia treated with azacitidine: Am. J. Hematol. 88:130-134, 2013.

A retrospective multicenter study

Drorit Merkel,! Kalman Filanovsky,? Anat Gafter-Gvili,® Liat Vidal,® Ariel Aviv,* Moshe E. Gatt,?

Itay Silbershatz,® Yair Herishanu,” Ariela Arad,® Tamar Tadmor,®'° Najib DaII}/ 1
Anatoly Nemets, 12 Ory Rouvio, "> Aharon Ronson,'* Katrin Herzog-Tzarfati, 1>
Luiza Akria,'® Andrei Braester,'® llana Hellmann,” Shay Yeganeh,'® Arnon Nagler,! 30%

Ronit Leiba,*® Moshe Mittelman,?° and Yishai Ofran'®21*

TABLE Il. Univariate Analysis of Risk Factors for Infections in MDS Patients

Treated with Azacitidine

Parameter With infection Without infection P-value
Age
<70 60 (19.0%) 256 (81.0%) Ns
=70 93 (15.2%) 517 (84.8%)
Sex
Male 94 (15.5%) 511 (84.5%) Ns
Female 59 (18.4%) 262 (81.6%)
Cytogenetics
Good 4 (12.5%) 28 (87.5%) P < 0.001 (~)
Intermediate 78 (12.9%) 527 (87.1%)
Poor 59 (24.4%) 183 (75.6%)
Blasts
0-5% 17 (12.1%) 123 (87.9%) P=0.03("
6-10% 44 (21.3%) 163 (78.7%)
11-20% 62 (14.8%) 356 (85.2%)
21+% 30 (19.2%) 126 (80.8%)
Transfusion dependency
Yes 117 (18.7%) 508 (81.3%) P = 0.059
No 19 (12.1%) 138 (87.9%)
Azacitidine dose
7 days 100 (18.0%) 456 (82%) Ns
5 days 46 (15.2%) 257 (84.8%)
Creatinine 1.057 = 0.44 1.069 = 0.44 Ns
Neutrophils
<500 cells/uL 57 (27%) 154 (73%) P < 0.0001
=500 cells/uL 95 (13.5%) 608 (86.5%)
PLT
<20,000 cells/uL 42 (29.2%) 102 (70.8%) P < 0.0001
=>20,000 cells/pL 111 (14.2%) 676 (85.8%)
Hb
<10 111 (20.4%) 434 (79.6%) P < 0.0001
<10 42 (11.0%) 339 (89.0%)

~Significant differences (P < 0.0001) between intermediate versus poor

cytogenetics.

*Significant differences (P = 0.03) between 6 and 10% blasts versus 11—

20% blasts.

each cycle

c

N=167 N=138 N=115 N=322

1 4 +5

Figure 1. Incidence of infection events as a function of the sequential number of
azacitidine cycle.

TABLE |lll. Multivariate Analysis of Risk Factors for Infections in MDS
Patients Treated with Azacitidine

95% C.1.
Odds ratio Lower Upper Sig
PLT < 20,000 2.265 1.410 3.637 .001
Poor cytogenetics 1.770 1.171 2.674 .007
Hb < 10 1.755 1.101 2.798 .018

) Out of the 124 cases which under-
went a complete microbiology workup, bacterial, viral and
fungal diseases were diagnosed in 73 (59%), 5 (4%), and
6 (4.8%) events respectively. Three of the five viral cases
were diagnosed as H1N1.
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ORIGINAL ARTICLE: CLINICAL

Incidence, etiology and timing of infections following azacitidine therapy . .
for myelodysplastic syndromes 884 AZA CYCICS n 68 pGTIQhTS

Jason A. Trubiano®®, Michael Dickinson®, Karin A. Thursky*®<, Timothy Spelman®, John F. Seymour®<,
Monica A. Slavin®®9 and Leon J. Worth®?

2Department of Infectious Diseases, Peter MacCallum Cancer Centre, East Melbourne, Australia; "Department of Medlclne
University of Melbourne, Melbourne, Australia; “Department of Haematology, Peter ** "
Australia; %Victorian Infectious Diseases Service, Royal Melbourne Hospital at the P:

M All Patients
' Patients with prior chemotherapy
¥ Patients without prior chemotherapy

% of AZA cycles with at least one infective epist

Figure 1. Proportion OWagggcitidine cycles complicated s infection episode. AZA: azacitidine. *The total number of AZA

cycles (n=884) with at least O P4.03% (124/884). #The total number of AZA cycles administered for each
cycle number are: (i) AZA cycle 1, 68; (ll) AZA cycle 2, 63; (iii) AZA cycle 3, 55; (iv) AZA cycle 4, 50; (v) AZA cycle 5+, 648.

Febrile neutropenia complicated 5.3% of AZA cycles, pneumonia 3.2%, upper respiratory tract
infections 2.9%, skin and soft tissue infections 2.4%, bloodstream infections 1.8%.

69% of febrile neutropenia episodes, 63% of pneumonia episodes, 68% of skin and soft tissue
infections, 63% of bloodstream infections, and 36% of urinary tract infections occurred in the first
five AZA cycles. |Five of six IFD cases occurred in cycle 1 or 2 of AZA therapy.




LEUKEMIA & LYMPHOMA, 2017 Tavlor & Franci
VOL 58, NO. 10, 2379-2386 e aylor & Francis

http://dx.doi.org/10.1080/10428194.2017.1295141 Taylor & Francis Group

ORIGINAL ARTICLE: CLINICAL

Incidence, etiology and timing of infections following azacitidine therapy

for myelodysplastic syndromes 884 AZA CYCICS In 68 pa.l.len.‘.s

Jason A. Trubiano®®, Michael Dickinson®, Karin A. Thursky*®, Timothy Spelman®, John F. Seymour®<,
Monica A. Slavin®>4 and Leon J. Worth*®
Department of Infectious Diseases, Peter MacCallum Cancer Centre, East Melbourne, Australia; "Department of Medicine,

University of Melbourne, Melbourne, Australia; “Department of Haematology, Peter MacCallum Cancer Centre, East Melbourne,
Australia; YVictorian Infectious Diseases Service, Royal Melbourne Hospital at the Peter Doherty Institute, Melbourne, Australia

M Bacterial infection
£ " Viral infection
T
=4
2
BF | infectio
> ungal in n
ki
g
2
g 7.5 i
s
g
5 32
0.0 0.0
4 5+
No. of AZA cycles 40 557

Figure 2. Incidence of micro s in patients treated with azacitidine and no prior chemotherapy expos-

ure. AZA: azacitidine.

All fungal infections documented in the first 2 cycles



Pulmonary infections in patients with myelodysplastic
syndromes receiving frontline azacytidine treatment

Hematological Oncology. 2020:38:189-196.

Roberto Latagliata® | Pasquale Niscola? | Luana Fianchi® |

Maria Antonietta Aloe Spiriti* | Luca Maurillo® | Ida Carmosino® | Laura Cesini® |
Chiara Sarlo® | Annalina Piccioni’ | Alessia Campagna® | Maria Lucia De Luca® |
Daniela De Benedittis® | Marco Mancini' | Massimo Breccial® |

Marianna Criscuolo® | Francesco Buccisano® | Maria Teresa Voso® |

Giuseppe Avvisati® | Agostino Tafuri* | Paolo De Fabritiis?> | Robin Foa! |

Corrado Girmenia®

Retrospective, multicenter study (7 centers in Rome) including 234 MDS patients treated with AZA. The
total number of AZA cycles was 2886 (median 8 cycles per patient). There were 111 episodes of PI (3.8%
of AZA cycles) in 81 patients (34.6%).

TABLE 2 C(lassification of 111 pulmonary infection episodes
according to results of the microbiological and radiological diagnostic

work-up 0 FIGURE 1 Number of patients with
all pulmonary infections and fungal

Classification of Pulmonary Infection Number of Cases (%) X X X
pulmonary infections according to

Pulmonary infection of unknown origin 71(64.0) 200 azacytidine (AZA) cycles
Pulmonary invasive fungal disease 27 (24.3)

Proven 0 - P I S

Probable aspergillosis® 13

Possible 13 5.1% of cycles 1-4

1 l

Pneumocystis jiroveci pneumonia 1 3 2% Of Cycles >4

\ I I I I P-IED

0,
Cycles1-4 Cycles5-8 Cycles 9-12 Cycles 13 - 16 Cycles 17 -20 Cycles > 20 32'5/0 Of early PIS
m Patients at risk = Patients with any pulmonary infection u Patients with fungal infection 2 1% of | ate P I S

Bacterial pulmonary infection 11(9.9)

Streptococcus pneumoniae

w

4
Klebsiella pneumoniae 2
Escherichia coli 2
Pseudomonas aeruginosa 1
Staphylococcus spp 2

2

0
Influenza pulmonary infection (1.8)

Mainly based on the results of the chest CT scan and the galactomannan
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a4

Cumulative overall survival

o0

Cumulative survival according to the
development of pulmonary infection along ®
the entire AZA treatment (A) and during

the first 4 AZA cycles (B). Only 85 episodes
of pulmonary infection unrelated to acute
leukemia progression were considered.

o

[

P<0.0001

Cumuiative overall survival

(1]

-] 2 £l » o ® n L] L] "

Months from start of azacitidine therapy

= Patients who developed pulmonary infection
------- Patients who did not develop pulmonary infection
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TABLE 3 Probability of death at 2 years from the start of AZA therapy

Univariate Multivariate
05, % OR (5% Cl) P OR (95% CI) P
Male vs Female 43 vs 39 0.87(0.62-1.21) A1
Age, <70 yvs 270y 45 vg 37 0.B83(0.62-1.21) 24
Underlying chronic obstructive pulmonary disease, no vs yes 43 ws 43 0.98(0.60-1.13) 93
Underlying diabetes requiring pharmacological therapy, no vs yes 42 vs 53 1.22 (0.67-2.20) .52
Level of hemoglobin at the start of AZA therapy, <10 g/dL vs 35 vs 55 1.89(1.32-2.70) <0001 1.76(1.22-2.53) 003
=10 g/dL
PMMN number at the start of AZA therapy,<1.0 vs 21.0 % 10°/L S50wvs 31 0.70(0.51-0.95) 023
Bone marrow blast cells at the start of AZA therapy, =10% v >10% 44 vs 39 0.75(058-096) 035
PAL unrelated Pl documented during the first 4 mo of AZA therapy, 25w 44 216(1.39-3.36) <0001 213(1.37-3.33) 00
YEs Vs No

Abbreviations: AZA, azacytidine; OR, odds ratio; OS, overall survival; PAL, progressed to acute leukemia



Infection control in patients with myelodysplastic syndromes who are
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Risk factors of infectious complications in MDS patients: summary of available literature data.

Risk factors Comments
Age In most of studies there was no clear association between age and infectious risk. 232641

Comorbidities Comorbidities had variable and no clear influence in the rate of infections 2341,

Neutrophil count Absolute neutrophil counts before each azacitidine cycle were found to be risk factors in the univariate analysis 2°. In
another study there was no relationship between neutrophil counts lower than 0.5x10°/L and probability of infectious
complications 2°. Severe neutropenia was associated with a higher incidence of proven/probable invasive fungal
diseases (IFDs) in MDS patients receiving azacitidine.?*

Hemoglobin levels Low hemoglobin levels (<10 g/dL) was predictive of the risk of infection during the first two cycles of therapy at
multivariate analysis 2°. This correlation was not observed in another study 1.

Platelet counts Low platelet counts (<20x10°/L) was predictive of the risk of infection during the first two cycles of azacitidine therapy
at multivariate analysis in a study 2%, conversely in another real-world experience in MDS patients treated with
azacitidine, higher platelet level was the only factor associated with an increased incidence of febrile events 42,

I EE S e e T Marrow blast percentage before each azacitidine cycle was found to be risk factor in the univariate analysis, but not in
risk and International the multivariate model 2. Poor cytogenetics was predictive of the risk of infection during the first two cycles of therapy
Prognostic Scoring System at multivariate analysis 2°. A very high IPSS-R has been identified as an independent risk factor for infections in
Revised (IPSS-R) azacitidine-treated patients, with a relevant attributable mortality, in a study 4, while IPSS or IPSS-R had no influence in
the rate of infections in another experience 23.

Hypomethylating agents Response: response to azacitidine impacted on the probability of infections in one study 23, while no correlation was
treatment observed in another experience **.

Dosage: a higher risk of infectious complications was observed in patients treated with azacitidine 75 mg/m? for 7 days,
than in those receiving 5 days of therapy 3%%°. This association was not observed in other experiences 232® The rate of
infections in decitabine-treated patients did not decre i itabine dose.*®

Cycles: the rate of infectious events was higher in thq first 3 azac;tidine c;cles hnd tended to decline with sequential

CYCIGS .7,23,25,26,41,42




Infection in MDS patients: evidence of literature

* Frequent and severe complication mainly in HR MDS

* Pulmonary infections occur in about 30% of patients and represent an
independent factor in the probability of survival

* Crucial problem in the first HMA cycles

Infection control guidelines in MDS?



Infections in myelodysplastic syndromes

Andréa Toma,* Pierre Fenaux,? Francois Dreyfus,® and Catherine Cordonnier** haematOIC)glca | 2012: 97(1 U)
‘Department of Hematology, Assistance Publique-Hopitaux de Paris (APHP), Henri Mondor University Hospital, Créteil; 2Department of

Hematology, Avicenne Hospital, APHP, Paris, Paris 13 University; *Department of Hematology, Cochin Hospital, APHP, Paris, and Paris 6
University; and “Université Paris-Est Créteil Val de Marne, Créteil, France

Comments on the current practices for prevention
and management of infectious complications
in myelodysplastic syndromes

As infection has rarely been an end point in therapeutic
trials in MD)5, it is impossible to propose evidence-based
guidelines for the prevention and treatment of infection in
these patients. However, a few recommendations can be
made.

Two prospective randomized studies, one using GM-
CSF'** and one using G-CSE'™ were performed around two
decades ago in neutropenic MDS patients. The study, using
G-CSF doses ranging from 0.5 to 10 pg/'kg/d in high-risk
patients, did not show any difference in the rate of infec-
tions or in overall survival between the 2 treatment arms.'™
However, the overall survival of the subgroup of refractory
anemia with an excess of blasts had a shorter survival in the

G-CSF group when compared to the controls. This study

was never published as a full paper. In the study with GM-
C5E, the dose of 3 ug'kg/d of GM-CSF was compared to
supportive care and was shown to decrease the rate of
infections from 33% in the supportive care group to 15% in
the treated group. However, no benefit in survival or in risk
of AML transformation was observed."®

Antibacterial prophylaxis

Whether antibacterial prophylaxis may benefit patients
with MDS receiving myelosuppressive treatment (mainly
hypomethylating agents or chemotherapy) has not been

established. Therefore, no clear recommendation can be made for the
: ; mech—urGM[SFasmuum:mfscumpmph)dms
Antifungal prophylaxis MDS patients with neutropenia who are not receiving

This is because, unlike in AML or allogeneic
HCT recipients, this incidence in MDS patients is lower
than the rate that is usually considered to be that justifyi ing
primary prophylaxis (typically at least 5%).'
Furthermore, MD5 patients may have prolonged neu-
tropenia, requiring prolonged prophylactic triazoles, a sit-
uation which has been associated with the risk of acquued
resistance to those drugs.” " Thus, antifungal prophylax-
is with triazoles cannot currently be recommended fo
MDS5 patients receiving hypomethylating agents outside
controlled trials.

myelosuppressive trearment. ™" Likewise, in patients
receiving myelosuppressive treatment, no indication for G-
or GM-CSF has been clearly established, especially in high-
er-risk patients in whom these agents could potentdally
increase the risk of AML progression.

Iron chelation .
Whether iron

chelation can reduce the risk of infection [is stll not
known.
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Use of azacitidine for myelodysplastic syndromes: controversial
issues and practical recommendations

Yoo-Jin Kim!, Jun Ho ]angz, Jae-Yong Kwak®, Je-Hwan Lee?, Hyeoung-Joon Kim®

Recommendation

Effective management of adverse events resulting from
treatment with azacitidine may help to prolong treatment
duration and exposure of patients to therapeutically effective Dose inTenSi'l’y is crucial
doses. The expert panel recommends careful and regular in the first 3 CYCICS
monitoring for adverse events, particularly within the first par'Ti CU'OF"Y in
2 to 3 cycles in patients treated with azacitidine. Full blood . . .
counts should be conducted every week during the first h'gher risk pahenTs!!!
2 cycles and thereafter every 2 weeks or at the discretion
of the treating physician. Patients should be reminded to
report symptoms of fever or any signs or symptoms of bleed-

ing as soon as possible. Management of patients with cytope-

Dose reductions or delays may de-
crease exposure of patients to therapeutically effective levels
of drug. As such, dose modifications are not recommended
in the early treatment phase (first 3 cycles) in patients with
more advanced disease (i.e., a high blast percentage or a

complex karyotype).
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SUPPORTIVE CARE’

* Pre-transplant

» Transplant and non-transplant patients should receive support.

» Transfusion products should be irradiated with 25 Gy or per
institution standard.

» Patients with 25% marrow blasts who are candidates for reduced-
intensity conditioning (RIC) are encouraged to receive "debulking”
therapy with HMA or induction chemotherapy. Transplantation
should be carried out as long as patients are responding; it should
not be delayed until the response is lost.

+ Clinical monitoring

» Psychosocial support (See NCCN Guidelines for Survivorship)

» Quality-of-life assessment

» Transfusions99:

& RBC transfusions (CMV-safe) are recommended for symptomatic
anemia, and platelet transfusions are recommended for
thrombocytopenic bleeding. However, they should not be used
routinely in patients with thrombocytopenia in the absence of
bleeding unless platelet count <10,000/mcL. Irradiated products
are suggested for transplant candidates.

» Antibiotics are recommended for bacterial infections, but no
routine prophylaxis is recommended except in patients with
recurrent infections.

* Aminocaproic acid or other antifibrinolytic agents may be
considered for bleeding refractory to platelet transfusions or

profound thrombocytopenia.
* Iron chelation:

» If >20 to 30 RBC transfusions have been received, consider daily
chelation with deferoxamine subcutaneously or deferasirox orally
to decrease iron overload, particularly for patients who have
lower-risk MDS or who are potential transplant candidates (LOW/
INT-1). For patients with serum ferritin levels >2500 ng/mL, aim
to decrease ferritin levels to <1000 ng/mL.™ (See Discussion).
Patients with low creatinine clearance (<40 mL/min) should not be
treated with deferasirox or deferoxamine.
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PREVENTION OF FUNGAL INFECTIONS
See Antifungal Agents (FEV-B) for dosing, spectrum, and specific comments/cautions

Overall Infection

Antifungal Prophylaxis

AML (neutropenic)

Risk in Patients |Disease/Therapy Examples - . . Duration
with Cancer? See Antipneumocystis Prophylaxis (INF-6)
ALL Consider:
* Fluconazole? or an .echin;u:andinh
* Amphotericin B products' (category 2B)
MDS (neutropenic) Consider: Typically until

* Posaconazole¥ (category 1)
* Voriconazole,? fluconazole,9 an echinm:andin,h or
amphotericin B products' (all category 2B)

Intermediate Autologous HCT with mucositis

Consider:
* Fluconazole9 or an echinocandinh (both category 1)

resolution of
neutropenia

to

High Autologous HCT without mucositis

Consider no prophylaxis (category 2B)

N/A

Allogeneic HCT (neutropenic)

Consider:

* Fluconazole¥ or an echinocandin! (both category 1) .

* Voriconazole,¥ posaconazole,¥ or amphotericin B products' (all
category 2B)

Continue during
neutropenia

Significant GVHD receiving
immunosuppressive therapy

Consider:

* Posaconazole¥ (category 1) .

* Voriconazole,9 echinocandin, or amphotericin B products' (all
category 2B)

Until resolution of
significant GVHD
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GENERAL RECOMMENDATIONS FOR VACCINATION IN PATIENTS WITH CANCER®eff
General comments
* Live vaccines should NOT be administered during chemotherapy or periods of significant immunosuppression, such as treatment of GVHD.
* The safety of vaccines in patients receiving immunostimulatory drugs is unclear. Some emerging data suggest vaccines (ie, influenza) can
be given safely.
* All household members should be up-to-date with vaccines.

Influenza vaccination
* Patients with hematologic or solid tumor malignancies should receive inactivated or recombinant influenza vaccine annually.99

Pneumococcal vaccination

* The pneumococcal conjugate vaccine (PCV13) should be administered to newly diagnosed adults with cancer who are pneumococcal
vaccine-naive, followed by the polysaccharide pneumococcal vaccine (PPSV23) at least 8 weeks later. Subsequent doses of PPSV23 should
follow current PPSV23 recommendations for adults at high risk. For patients who have previously received PPSV23, the PCV13 dose should
be given at least 1 year after the last PPSV23 dose. For those who require additional doses of PPSV23, the first such dose should be given
no sooner than 8 weeks after the PCV13 dose.

* Pneumococcal antibody responses to some serotypes in PCV7 were decreased following co-administration of the meningococcal conjugate
vaccine, the meningococcal conjugate vaccine MenACWY-D, and PCV-7. Therefore, PCV7 should not be given with MenACWY-D but can be
given with MenACWY-CRM.

Meningococcal vaccination
* The addition of serogroup B meningococcal vaccination has been recommended for patients at increased risk for meningococcal disease.

Patients at increased risk for meningococcal disease should receive quadrivalent MenACWY vaccine series and monovalent meningococcal
serogroup B vaccine series. At-risk patients include those with persistent complement component deficiencies, those taking a complement
C5 inhibitor (eg, eculizumab, ravulizumab), or those with anatomic or function asplenia. MenACWY vaccine is given in 2 doses 28 weeks
apart; Serogroup B vaccine is available in a 2- or 3-dose series, depending on the vaccine formulation used.

Human papillomavirus (HPV) vaccination
* The recombinant 3-dose HPV vaccine should be offered to patients of both sexes up to 26 years of age and may be considered in patients up
to 45 years of age.

Travel vaccines
* ID consult for travel vaccines is recommended.

€€ Vaccination should be deferred in patients who are unlikely to respond (eg, patients who received anti-B-cell antibodies within 6 months, induction and consolidation
chemotherapy for acute leukemia).

T For prevention of infection in cancer survivors, including vaccination recommendations, see the NCCN Guidelines for Survivorship.

99 Age-appropriate vaccines are recommended. High-dose flu vaccine is recommended for patients >65 years of age.
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Pneumococcal Disease in Adults with Hematological
Malignancies: Results from a Nationwide 16-Year
Cohort Study
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Events Incidence Case Fatality Rate
Disvass Person-years . (100,000 PY) (95% CI) (%) Adjurtad RR (67 C1)
. . . . . Ma malignancy Bi4282T9 1003 2T (124-12.9) 4 * Rueferance
Patients with hematological malignancies
. . Nonhamatclagical malignancy 3361648 2382 Y08 (6R1-TA8) ] 6X -+ 1.78 (1.70-1.87)
(HM) are among those with the highest
Hematalogical malignancy 1TBE1645 742 4954 (186 6-446.4) L] 33 x 9,53 (B.85-10.27)

risk of IPD, with incidences ranging

between 13-50 times higher when (e ._

Compared with the background Ghronis lymphacylic leukemia 35655 163 4447 (3814-5185) 11 853 (7.32-6.95)
population, and with WM patierts S I
aCCOUHting for up to 10% of all IPD Multle myslama 17824 331 1857.1(1667.4-20883) 18 = 3886 (34.88-43.29)
episodes in adults. We explored temporal _ ._ -
changes in the risk of IPD and associated R e emsn 4 16 (5971242
s MOS0
the riSk in patients With non- Myaladysplastic syndroma 1084 196.8 (127-305) 2,42 (1.56-3.76)
Hematological cancers and cancer-free _ _ -
individuals during 16 years in Denmark.

Cithar typas of laukamias 1741 (56 4-314.4) o 3,48 (1.95-6.21)

05 10 20 S0 100 200 500

P, number of events, crude incidence rates, and case-fatality rates are shown for 8ll groups. RR for IPD inindniduals with & hematological malignancy are adjusted for age, gender, calendar
wearl, morbedity, and type of malignancy. Persons with more than one malignancy count multiple imes for person years, ewvents, and incidences.
Abbreniations: Cl, confidence intenal; IPD, invesive pneumnaococcal disease; PY, person years; RR, rate ratio.
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Time since malignancy (yeas)
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Fignre 3. Time ta imvasive preumccoceal dissass since time af diagnosis of malignancy. A, Individuals with any nerhematological malignancy. &, Indhviduals with and
without hematoiagical melignancies. AR estimates are adjustad For age, gender, calendar year, comarbidity, and type of maligrancy. The y-axis shows the A, and the x-axis
shows the tima since maligriancy, with 0 being the year of diagnosis. Abbraviations: I, confidance interval; CLL, chronic hymphacytic leukemia; IPD, imasive peumococeal

disaase; A, rate ratio

e The risk of IPD in patients with HM was up to 39 times
higher when compared to the background population and
was highest for multiple myeloma, acute lymphoblastic

leukemia, and chronic lymphocytic leukemia.

* Unlike other malignancies, the increased IPD risk did not

wane with the time since HM diagnosis.

* We found a vaccination uptake of only £2% in patients with

- Nas-hansikgion’ malgnaney —— Men-Hodghin lyspha=s
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Figure 2  Incidence rates of invasive pneumococeal disesse in the Danish population for individuals with and without & hamatological melignancy according to ssmtypes
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HM and £1% for those with other types of malignancies.



Use of Recombinant Zoster Vaccine in Immunocompromised Adults Aged

>19 Years: Recommendations of the Advisory Committee on Immunization
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Summary
What is already known about this topic?

Immunocompromised persons experience a higher incidence of
herpes zoster and related complications. On July 23, 2021, the
Food and Drug Administration expanded the indication for use
of recombinant zoster vaccine (RZV) to include immunodefi-
cient or immunosuppressed adults.

What is added by this report?

On October 20, 2021, the Advisory Committee on Immunization
Practices recommended 2 RZV doses for prevention of herpes
zoster and related complications in immunodeficient or
immunosuppressed adults aged =19 years.

What are the implications for public health practice?

RZV is the first herpes zoster vaccine approved for use in
immunocompromised persons. With moderate to high vaccine
efficacy and an acceptable safety profile, RZV has the potential
to prevent considerable herpes zoster incidence and related
complications.

Dosing schedule. Two RZV doses are necessary, regardless of previous history of
HZ or previous receipt of HZ vaccine live. The second RZV dose should typically be
given 2—6 months after the first; for persons who are or will be immunodeficient or
immunosuppressed and who would benefit from a shorter vaccination schedule, the
second dose can be administered 1-2 months after the first (2). If the second
RZV dose is given sooner than 4 weeks after the first, a valid second dose should be
repeated at least 4 weeks after the dose given too early. The vaccine series does not
need to be restarted if more than 6 months have elapsed since the first dose.

Timing of vaccination. When possible, patients should be vaccinated before
becoming immunosuppressed. Otherwise, providers should consider timing
vaccination when the immune response is likely to be most robust (i.e., during
periods of lower immunosuppression and stable disease). RZV may be administered
to patients who previously received varicella vaccine. RZV is not a live virus vaccine;
therefore, RZV may be administered while patients are taking antiviral medications.
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Is COVID-19 vaccination effective in MDS and AML patients?

“’.‘ .’ Patient Characteristics n D1 After dose Pvalue Afterdose P value
ks N >

POST-ATLANTA 2021

Novita dal Meeting della Societa Americana di Ematologia

1 (D29) 2 (D57)
Re§ponse§ to SARS-CoV—2_ Vaccines in Overall 46 0 (0%) 32 (69.6%) 44(95.7%)
Patients with Myelodys.,plastlc Sypdrome Prior lines of therapy
PR o o i s None, n (%) 2 0(0%) 2(100%)  1.000  2(100%)  1.000
T First line, n (%) 25 0(0%) 17 (68%) 24 (96%)
Subsequent line, n (%) 19 0 (0%) 13 (68.4%) 18 (94.7%)
On active therapy at the time of vaccination
Yes, n (%) 15 0 (0%) 14 (93.3%) 0.018 14 (93.3%) 1.000
No, n (%) 31 0 (0%) 18 (58.1%) 30 (96.8%)
ALC
ALC 51 x10%/L 12 0 (0%) 9 (75%) 0.729 12 (100%) 1.000
ALC >1 x10%/L 34 0(0%) 23 (67.6%) 32 (94.1%)
ANC
ANC <1 x10°/L 6  0(0%) 6(100%) 0.157 6(100%)  1.000
ANC >1 x10°/L 40 0(0%) 26 (65%) 38 (95%)
Therapy within 3 months prior to vaccination
None/Observation 31 0 (0%) 18 (58.1%) 0.181 30(96.8%) 0.191
Hypomethylating agent 6 0 (0%) 6 (100%) 6 (100%)
ESAs 2 0(0%) 2 (100%) 1 (50%)
IMIDs 1 0(0%) 1 (100%) 1 (100%)
Targeted therapy 8 0 (0%) 5(83.3%) 6 (100%)
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Is COVID-19 vaccination effective in MDS and AML patients?
TN | Responses Based on Therapy Responses Based on ANC

Responses to SARS-CoV-2 Vaccines in B 2 * No difference in antibody levels following 1% or 2" dose based on ANC
Patients with Myelodysplastic Syndrome L H * Therapy, including targeted D — aar
and Acute Myeloid Leukemia g : § 1 therapies, prior to vaccination 0 ; 10°]
i i, NingOon Somedb Sl Clain Tan i Whiing, R omrl, Kendrs swet, "l =} = ‘ did not affect antibody levels . -
nyee man, ron, Andrew Kuy et L L) = ~., following 1%t or 2" dose. gw“ 310
. §1o“ gwo 1 1
3 ¥ 5 j L
?: §c ;T» 2107 [ 210°
a ‘ 10 10' -
' 0 . >1000 <=1000 >1000 <=1000
I [ o om il
Antibody Levels: Responses Based on Transplant History
* No significant difference in antibody levels following 1% or 2" dose based
*  Antibody levels were 10 p=028 ' p=051 on transplant history

significantly higher after R, B o 0] p=0T7 10*] p=008

the 2nd vaccine dose than % § . .

after 1st dose (mean i‘“ : i | o ad I

3806.5 vs 315, p<0.0001). gm: gm‘ . 3ol

* This difference was - 3 el el § %’ £

observed across the ‘ | b - B %]

different variables and ol — o ol Vo ol I o '

patient subsets. SRt —— S———— ' L T
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Is COVID-19 vaccination effective in MDS and AML patients?
THRY% T Conclusions:

Responses to SARS-CoV-2 Vaccines in y ’ S - -
Patients with Myelodysplastic Syndrome * In this observational study, the vast majority of patients with AML and

and Acute Myeloid Leukemia MDS converted to seropositivity after two doses of the vaccine.

Akriti Jain, Ning Dong, Somedeb Ball, Elaine Tan, Junmin h!nglerk]K d i
Onyee Chan, , Davi dSIImanE PdronAdrewakedllA a Giuliano, Jeffrey ncet

POST-ATLANTA 2021
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* Most clinical and laboratory variables (including neutropenia and
lymphopenia) did not affect the seropositivity rate.

* However, majority of the patients in our study were in remission and not
on active treatment. Hence, we do not know what the response rates
might be in patients who are on active treatment. Further studies are
needed for AML, MDS patients with active disease.

* Antibody titer levels increased dramatically following the 2" vaccine dose,
indicating the potential utility of serial vaccination in poorly-responsive
patients.

* While these findings should be substantiated in a larger and more diverse
cohort, mRNA-1273 SARS-CoV-2 vaccine appears to induce a strong
humoral response in a population of patients with AML and MDS.
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Prevention of infection in MDS patients

S.pneumoniae vaccination YES at onset of disease YES at onset of disease YES at onset of disease

Influenza vaccination YES annually YES annually YES annually

Herpes zoster vaccination YES at onset of disease YES at onset of disease YES at onset of disease

COVID-19 vaccination YES YES YES
Antibacterial prophylaxis NO NO Consider in the first
months
Mould-active antif. NO NO Consider in the first
prophylaxis months
Anti-herpetic prophylaxis NO NO NO

Chronic HBV inf. (HBsAg +,
HBV-DNA +)

Resolved HBV inf. (Anti
HBc-Ag +)

As in immunocompetent

As in immunocompetent

Tenofovir, entecavir

Monitoring of
seroreversion and/or
viremic rebound

Tenofovir, entecavir

Monitoring of
seroreversion and/or
viremic rebound



