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Vaccination'in the time of
SARS-CoV-2 and COVID19 pandemic

Derrick J. Rossi

State of the pandemic

Respiratory disease breaks out in Wuhan China in late 2019

First reported case in US on January 15, 2020

WHO declares outbreak is a global pandemic on March 11, 2020

Globally, over 2.8 million people have died from COVID19

In US, 30.8 million people have been infected and >555,000 have
died
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What your immune system normally does?
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What are vaccines and what do they do?

The purpose of vaccines is the introduction of a part of the virus into our bodies so
that it will be recognized as non-self by our immune systems .
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SARs-CoV-2 spike protein

Corona viruses use a protein called
the spike protein to initiate their
infectious cycle.
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What are vaccines and what do they do?

For vaccines targeting SARS-CoV-2, the vaccines carry instructions to
express/introduce the spike protein in our bodies
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What are vaccines and what do they do?

The immune system of a vaccinated person responds by producing neutralizing
antibodies that specifically recognize and bind to the spike protein, and specialized T-
cells that mediate cellular immune responses.
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What are vaccines and what do they do?

When a vaccinated person encounters the virus, their immune systems are
primed to act quickly blocking the ability of the virus to infect cells
(neutralizing antibodies) or killing cells that do become infected (T-cell
response).
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Different types of vaccines

Vaccines developed by Moderna,
BioNTech

Vaccines developed by Vaccines developed by J&J, AZ

Sinopharm, Sinovac

Recombinant viral
vectors

Recombinant bacterial

Live attenuated vectors

~LPQPGGSYC~-

Vaccine developed by Novavax
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How so fast, transparency

PHASE 1 PHASE 2 PHASE 3 AUTHORIZED APPROVED ABANDONED

50)35)23)5) 8 | 4

Vaccines Vaccines Vaccines Vaccines Vaccines Vaccines
testing safety  in expanded  in large-scale in early or approved abandoned
and dosage safety trials efficacy tests  limited use for full use after trials

* New technologies, yet extensive clinical experience
e Clinical trial design

e Investment in manufacturing

* Massive mobilization of resource and brain power
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SARS-CoV-2, COVID19 and mRNA-1273

- SAR-CoV-2 genome on web Jan 2020, 42 days later GMP mRNA ready for human trials
- Nov 30, 2020: Phase 3 blinded, placebo-controlled (15,000 vaccine, 15,000 placebo)

| Vaccine Efficacy Incidence Rate
3.5 L Es%Cl) (95% C1)
i % per 1000 person-yr
3.0 Placebo 56.5 (48.7-65.3)
mRNA-1273 ! 94.1 (89.3-96.8) 3.3 (1.7-6.0)
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Days since Randomization
- Well tolerated, no serious safety concerns NEJM, Dec 2020

- 196 cases, 30 severe, 1 death
- 94.1% effective against COVID19, 100% effective against severe disease
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SARS-CoV-2 Variants, mRNA-1273.351

- First identified in South Africa in October 2020 (now
24+ countries)

Mutations in the
B.1.351
LINEAGE

- Evidence of increased transmissibility

- Vaccine-elicited antibodies were also less effective
at neutralizing this variant in vitro (trials run in SA
show reduced efficacy)

K417N
E484K
N501Y

- mRNA-1273-351 shipped to NIH Feb 24t for

B clinical study
oo
- First patient dosed March 10, 2021
- B1.1.7 (Britain) and P1 (Brazil) variants more
\ p infectious but current vaccines appear effective
o RN
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BLOOD CANCER
RESEARCH AND
TREATMENT IN THE

TIME OF COVID

C. JAMIESON, MD PHD

PROFESSOR OF MEDICINE AND KOMAN FAMILY
ENDOWED CHAIR IN CANCER RESEARCH

DIRECTOR, SANFORD STEM CELL CLINICAL
CENTER

DEPUTY DIRECTOR,
UC SAN DIEGO MOORES CANCER CENTER
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OUR
MISSION

The mission of The Leukemia & Lymphoma
Society (LLS) is: Cure leukemia, lymphoma,
Hodgkin's disease and myeloma, and improve
the quality of life of patients and their families.

We fund RESEARCH to advance lifesaving treatments

We drive ADVOCACY for policies that protect patient
access to lifesaving treatment

We provide patients and families with hope, guidance,
education and SUPPORT
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Leading Edge

Stems Cells and the Pathways
to Aging and Cancer

Derrick J. Rossi,’* Catriona H.M. Jamisson,” and Irving L. Waeissman®
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. Oncogenic lesions (e.g.. BCR-ABL, AML1-ETO, PML-RARa

. Antiapoptosis (1 or more events, e.g., BCL-2, FAS)
. Loss of tumor suppression (e.g., p53, RB, PTEN)
. Longevity assurance (e.g., TERT)

. Evade adaptive immune system

. Deregulation of self-renewal (e.g., WNT)

translocations)

Evade innate immune system
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Blast crisis
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Splicing Deregulation Rossi, Jamieson, Weissman. Cell 132, 681-696, 2008
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EVOLUTION OF PRE-LEUKEMIA STEM CELLS IN

MYELODYSPLASTIC SYNDROME
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Myelodysplastic syndrome progression to acute
myeloid leukemia at the stem cell level

Jiahao Chen', Yun-Ruei K-lo‘ Dagian Sun®*, Tihomira |. Todorova', David Reynolds*,
Swathi- ! Crist ', Britta Will'273, Amit Verma 02158+
and Ulrich Steidl 1278+
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EVOLUTION OF PRE-LEUKEMIA STEM CELLS IN
MYELOPROLIFERATIVE NEOPLASMS

Cell Reports  CelPress -

Inflammation-driven deaminase deregulation

fuels human pre-leukemia stem cell evolution

Qingfel Jiang. 7 Jane lsquith, - Luisa Lads!." Adam Mark, Frida Holm, Gayla Masen.' Yudou He.: Phosbe Mondala,
Izabelle itver,' Jezsica Pharn. Wenxue Ma.. Eduarde Reynoso.! Shavn All' Izabalia Jamiczon Mo
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ANTI-VIRAL ENZYME DRIVEN PRE-LEUKEMIA STEM CELL TRANSFORMATION INTO
LEUKEMIA STEM CELLS

Cell Reports ¢ CelPress -

Inflammation-driven deaminase deregulation
fuels human pre-leukemia stem cell evolution

Qingfei Jiang," ” Jane Isquith,” ’ Luisa Ladel,’ Adam Mark.* Frida Holm.* Cayla Mason,’ Yudou Ho." F‘hoabe Mondala,’
Isabelle Ollver Jessica Pham.! Wenxue Ma.' Eduardo Reynoso,: Shawn All,' Isabella Jamieson Mo
rong Xu,” Roman Sasik,” Sara Brin Rosenthal,” Amanda B|rmmgham

uor
Sanja Coso,’ Gabriol Plneda Leslie Crews,’ Mary E. Donohoe,’ J. Craig Venter,” Thomas Whisenant,” Ruben A. Mesa,
Ludmil B. Alexandrov,”* Kathleen M. Fisch,” " and Catriona Jamieson' "
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JAK2 INHIBITION REDUCES LEUKEMIA STEM CELL

SELF-RENEWAL

Cell Reports @ CelPress -
N !
fuels human pi ia stem cell
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ADAR1 Drives L
Impairing Let-7 Biogenesis

Stem Cell Self- by

Maria Anna Zipeto’ ", Angela C. C: : . Nathanie! . O .,
Larisa Baiaian’, Hys-Jung Chun?, Gabriel Pineda’, Sheidon A. Marris!, Cayia N. Mason’,
Ifat Geron', Christian Barrett?, Daniel J. Goff', Russell Wall|. Maurizio Pellecchia’, Mark
Minden®, Kelly A. Frazer’, Marco A. Marra®, Leslie A. Grews!, Qinglei Jiang' &, and Gatriana
H. M. Jamisson £
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LEUKEMIA STEM CELL TARGETING WITH A SPLICING MODULATOR,

REBECSINIB (17S-FD-895)

RNA Splicing Modulation Selectively Impairs
Leukemia Stem Cell Maintenance
in Secondary Human AML

o A Crown.t Bt - Nathanil . Dutos Sanion. Hoather 8. L. Anguia C_ Court. Efsa Lacsar,

M.w...m A Bogis. e U La Gl Reymurid Vit A Kadjiar, . Ratrer 5
Shaido: . Enwan O Badh” Michadl D, Bumirt. nd Catreona H.M. Jarmia

Splice ISOToMm Signature
OF SAML (FDR=5%)
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Cell Reports

Physical Science @ CelPress

Scalable Synthesis of 175-FD-895 Expands the
Structural Understanding of Splice Modulatory
Activity
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DETECTION AND PREVENTION

THE LANCET 5 \

Treatment with PF-04449913, an
patients with myeloid malignas
pharmacokinetics study
Gousani Marminel, D ion G Oehies, MO, G
M e Sk, D Niacn Zhari, PO,
Nianiun Zheng, PO Prof Jecald Radich,
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AsTICLE
Alu-dependent RNA editing of GLIT promotes
malignant regeneration in multiple myeloma

A-to-|
RN A editing
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OF MALIGNANT MYELOMA REGENERATION

of

h IRF4 pr

regeneration via cell cycle disruption

Graphical Abstract

Malignant plasma cell
regeneration

g
i
=
5% @
h )
3 Cytakines
=

Human IRF4
Inhibition

Cylobines!
arowin factors

Highlights

with IRF4 overexpression

« IRF4 antisense agents impair myeloma cell survival through
cell cycle disruption

« Selective IRF4 inhibition reduces myeloma regeneration in
pro-clinical models

« IRF4 inhibitors sensitize myeloma cels to clinical drugs and
‘spare normal immune cells

. CollStom Call 28, 1-14.
Eisevier nc.

2021
tay s, 2020
Hitps/do.org/10.1016/ stem 2020.12.017

Authors
Phoebe K. Mondala, Ashni A. Vora,
Tianyuan Zhou, .., A. Robert MacLeod,
Catriona H.M. Jamieson,

Leslie A. Crews

Correspondence
rmacleod@ionisph.com (A.R.M),
cjamieson@ucsd.edu (C.H.M.J),
lerews@ucsd.edu (LA.C)

In Brief
Crews and colleagues demonstrate that
selective antisense oligonucleotides
targeting the plasma cell transcription
factor, IRF4, reduce disease burden and
myeloma regeneration in human-relevant
pre-clinical models. Mechanistically, IRF4
overexpression expands a myeloma
progenitor population, while IRF4
inhibition impairs cell survival via cell
cycle arrest and sensitization to clinical
myeloma drugs.
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INDUCED PLURIPOTENT STEM CELL DERIVED NK CELL TARGETING
OF CANCER

Donor iPSC line
WT

Master iPSC cell bank

Hematopoietic progenitor cells
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Engineered human iPSC-derived NK cells expressing high affinity, non-cleavable CD16
demonstrate stabilized CD16 expression and improved ADCC in vitro and in vivo

Huang Zhu, Robert H. Blum,... and Dan S. Kaufman. Pluripotent stem cell-derived NK cells with high-affinity
non-cleavable CD16a mediate improved antitumor activity. Blood (2020) 135 (6): 399.
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PRE-LEUKEMIA STEM CELL DETECTION IN THE UCSD NASA
INTEGRATED SPACE STEM CELL ORBITAL RESEARCH (ISSCOR) LAB

Twins Study Analyses
Biochemical

The NASA twin study ®) - %
demonstrated that
repeated or protracted
periods in low earth orbit
(LEO) on the ISS:

* increases
inflammatory growth
factor expression and
may accelerate stem
cell aging

* Induces pre-malignant
changes in the blood
and immune
dysfunction

* The ISSCOR lab will use
stem cell bioreactors
and fluorescent
reporters of stem cell
activity to detect pre-
leukemia stem cells

Cogition

5

Garrett-Bakelman et al., Science 364, 144 (2019) 12 April 2019

Case Fatality Rate of Cancer Patients with COVID-19 in a New York Hospital System
Vikas Mechta'*, Sanjay Goel,”*, Rafi Kabarriti**, Daniel Cole”, Mendel Goldfinger®, Ana Acuna-
Villaorduna,?, Kith Pradhan?, Raja Thota®, Stan Reissman®, Joseph A Sparano®, Benjamin A.
Gartrell,?, Richard V Smith', Nitin Ohri®, Madhur Garg®, Andrew D Racine®, Shalom Kalnicki?,
Roman Perez-Soler?, Balazs Halmos™*, Amit Verma®*
* Equal Contribution
Table 2: Disease characteristics of cancer patients with COVID-19 and association with Alive Deceased
mortality
Alive Deceased PVal 157
Total (72%) 61 (28%)
Total 157 (72%) 61 (28%)
Males 21(72%) 36 (28%) 0.6 BT TN T A I 2 )
Females 66 (73%) 25 (27%) 06
Genitourinary 39 (85%) 7 (15%)
Median Age (Range) 66 (10-92) 76 (10-82) 0.0006 Breast 24 (86%) 4 (14%)
Race o602 Colorectal 13 (62%) B (38%)
. . Gynecologic 8 (62%) 5 (38%)
Caucasian 14(64%) 8 (36%)
Hispanic 58 (76%) 18 (24%) Lung 5 (45%) 6 (55%)
African American 67(73%) 25 (27%) Head and Neck 7 (88%) 1(13%)
Asian 5(T1%) 2(29%) Neuro 7 (88%) 1(13%)
Other 13 (62%) B (38%) Upper 5 (63%) 3 (38%)
" Hepatobiliary 5(71%) 2 (29%)
N/Total Alive (%) NiTotal Deceased (%) oy
ICU admission ;(m:‘;‘ -|5(24?/..) 9 10E-05 Bone / Soft Tissue 4 (80%) 1(20%)
Ventllator support 10 (6%) 35 (57%) 1T4E-15 Neuro-endocrine 3 (100%) 0 (0%)
Hemodialysls 10 (6%) 6 (10%) 0.37 Pancreas 1(33%) 2 (67%)
Skin 2 (67"@ 1(33%)
Metastasis (Solids only) 27 (22%) 15 (37%) 0.06 F—
mmmmr gme mm oW Flometsogie malgmancies 346330 20 GT)
Immunotherapy 4(3%) 1(2%) 1
‘Radiation Therapy 38 (24%) 11 (18%) 033 NHL 10 (67%) 5(33%)
MDS 2 (40%) 3 (60%)
oM 53 (34%) 27 (#4%) 0116 MPN 5(71%) 2 (29%)
ALL 4 (100%) 0 (0%)
HTN 100 (64%) 47 (77%) 0.047 AML 1(100%) 0 (0%)
Chronic Lung Dis 34(22%) 28 (46%) 0.0003 MM 8 (62%) 5 (38%)
CML 0 (0%) 1 (100%)
Chronic Kidney Dis 33 (21%) 21 (34%) 0.052 Hodgkin's 2 (40%) 3 (60%)
CLL 2 (67%) 1(33%)
Coronary Artery Dis 24 (15%) 19 (31%) 0.012
o Myeloid Malignancy B (57%) 6 (43%)
CHF 18(11%) 15 (25%) 0.019 Lymphoid Mali 26 (65%) 14 (35%) LEUKEMIA &
LYMPHOMA
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COVID-19 MORTALITY AND IN MYELOPROLIFERATIVE NEOPLASMS

Leukemia (2021) 35:485-493
https://donorg/10.1038/541375-020-01 107y

ARTICLE
Chronic

High mortality rate in COVID-19 patients with myeloproliferative
neoplasms after abrupt withdrawal of ruxolitinib

Tiziano Barbuio' - 2
Arianna Masciulli’

Marcio Miguel

Maria
- Alessandra Carobbio ('
iy N

- Alberto Alvarez-Larran® - Alessandra lurlo
- Arianna Ghirardi’ - Alberto Ferrari’ - Giuseppe Rosai® -
Gasior Kabat® - Jean-J = Fr:

Elena EII® -
1o .

Giulia .
Carmen Montoya Morcille?

Massimiliano Bonifacio

12 . maria Laura Fox'? - Maria Angeles Fcnclllas .
- Elisa Rumi - Santiago Osorio’” - Petros Papadopoulos
- Keina Susana Quiroz Cervantes>® - Miguel Sagues Serrano®

Carreno-T: a 2 . marta_Anna Sobas® - Francesca Lunghi®* - Andrea Pal’rlarca” -

Begona Navas Elorza®® - Anna Angona®’ - Elena Magro Mazo > teffen Koschmiede: -
Beatriz Cuevas®' - Juan Carlos Hernandez-Boluda <2 - Emma Lopez Abadias? - Blanca Xicoy Cirici®® -
Pacla Guglielmelli 52 - Marta Garrote® - Daniele Catt: Rosa Daffini® - Fabrizio Cavalca®
Lina Benajiba® - Natalla Curto-Garcla®® - Marta Bellini*® - Silvia Betti*” - Valerio De Stefanc

Marco Ruggeri®™ -

- Beatriz Bellosillo”
- Claire Harrison®® -

Alessandro Rambaldi
A Qverall Survival by MF disgnosis B Overall Survival by patients dispositon Table 2 Multivariable analysis of risk factors for mortality after
= - COVID-19 diagnosis.
OR (95% CI) p value
: Age 107 (1.02-1.11) 0.003
H ; Male sex 2.48 (101-6.07) 0.047
2. £z _
§g ° MF diagnosis 1.69 (0.61-4.66) 0315
z o 00 § Chronic heart disease 2,18 (0.64-736) 0210
© & Respiratory support 10.0 (2.94-34.0) <0.001
- — ome ICU admission 493 (1.36-17.9) 0015
— oweruens g | - g Ruxolitinib administration 240 (0.72-8.02) 0.154
I e o go o m g e s G Ruxolitinib discontinuation 851 (1.14-63.4) 0037
Days from COVID diagnesis N
OherMPNS1IS S5 B4 77 64 58 43  Reguarwardiio 90 77 71 ba 48 30 OR odds ratio, CI confidence interval, MF myelofibrosis, ICU
MFS0 47 38 34 31 26 18 lcuts 15 1 8 8 8 B intensive care unit.
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JAK2 INHIBITION OF PRE-LEUKEMIA STEM CELLS
AND COVID-19 INDUCED IMMUNE DYSREGULATION

P
Cell

Myeloid Cell Compartment

Graphical Abstract

Selectlve Inhlbmon of JAK2-Driven Erythroid
Diff 1 of Poly ia Vera Progenitors

Severe COVID-19 Is Marked by a Dysregulated

Authors

Mat Geron," ¢ Grarr F. Barroga.! Edward Kavalercik." Jason Gt Jofn D, Hood,*
Jaftroy woaw 40- Oqu Mok Glann Noronha. Fichard M. Sok Ayaaw Taflr Kan Keusharsky
‘and Catriona

W

FDA approves fedratinib for myelofibrosis

f share inLnketin | @ Email | & Print

Nico Reusch,
Daniela Pacik, .,
Antoine-Emmanue Saliba,

Lot Erik Sander, Deutsche COVID-19
OMICS Intiative (DeCON)

Correspondence
ischultzo@uni-bonn.do

In Brief
Analysis of pationts with mild and sovere

1D-19 reveals the prasence of
aystunctional neutrophis in the latter that
is linked to emergency myelopoiesis

Highlights

On August 16, 2019, the Food and Drug Administration approved fedratinib (INREBIC,
Impact Biomedicines, Inc.) for adults with intermediate-2 or high-risk primary or

myeloid compartment

= Mild COVID-19 s marked by inflammatory HLA-DR"CD11c"

secondary (post tial th

(MF).

lyeythemia vera or post-ess themia) myelofibrosis D14 monocytes

OD14* monacytes in severe COVID-19.

neutrophils in severe COVID-19.

‘Sohut.Schropping of a. 2020, Gl 182, 1418-1440
Septamier 17, 5020 & 2620 s ne
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= SARS-CoV-2 infection Induces profound afterations of the

« Dystunctional HLA-DRCD163" and HLA-DR"S100A™

Emergency myelopoesis with immature and dysfunctional

@ CelPress
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COVID-19 VACCINE

SARS-CoV-2 Infection after Vaccination
Highly efficient reprogramming to pluripotency and directed in Health Care Workers in California

differentiation of human cells using synthetic modified mRNA
Table 1. New SARS-CoV-2 Infections among Vaccinated Health Care Workers
Luigi Warren' %, Philip D. Manos? 317, Tim Ahfeldt*!", Yuin-Han Loh?5, Hu Li®, Frank from December 16, 2020, through February 9, 2021,
Lau*8, Wataru Ebina’, Pankaj Mandal', Zachary D. Smith’, Alexander Meissner’, George
Q. Daley? %9, Andrew S, Brack'?, James J. Collins?, Chad Cowan*, Thorsten M. Days afler
Schlaeaer®?. and Darrick J. Rossi Vaccination Vaccinated Persons
The NEW ENGLAND JOURNAL of MEDICINE With New Infection Tested Eligible for Testing
(N=379) (N=14,604)* (N-36,659)1
number number (percent)
CORRESPONDENCE Dose 1
Days 1-7 145 5794 35,673 (973)
Days 3-14 125 7844 34,404 (93 8)
. . Days 15-21 57 7958 32,667 (89.1)
Antibody Persistence through 6 Months after the R o ) T
Second Dose of mRNA-1273 Vaccine for Covid-19 before dose 2
Dose 2
o 18-Siyolage + % Mypolae welyolage Days 1-7 22 5546 23,100 (63.0)
Receploe-Binding Domain ELISA Days 3-14 8 4909 16,082 (43.9)
1 Day 15 o later 7 4167 14,990 (40.9)

Antibody Responses in Seropositive Persons
after a Single Dose of SARS-CoV-2 mRNA Vaccine

e
Mooffuicowss ® W W I ¥ B B W 2 6 0 % f 1 @ W B oM B oL

End-Paint Titar
=

s

5

Relative Symptoes Frequenc P6)
B 8

[ERLEE LT} 18 s

& s
BEATING CANGER IS IN OUR BLOOD.

SOCIETY

29

+CIR_M MNATIONAL owcawomre VAP NIssssasen,, LYMPHOMA M)}’;:;?“ e

CHANGE YOUR and Kidney Diseases

fighting blood cancers
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SUBMITTING QUESTIONS

« Many of you have submitted questions in advance. Thank you! If
you have a question during the session, please follow the below
instructions.

- Ask a question by web:
—Click “Ask a question”
—Type your question
— Click “Submit”

Due to time constraints, we may not be able to answer all questions. Thank
you for understanding!

LEUKEMIA &
LYMPHOMA

BEATING CANGER IS IN OUR BLOOD. SOCIETY

LLS EDUCATION & SUPPORT RESOURGES

HOW TO CONTACT US:

To contact an Information Specialist about
disease, treatment and

support information, resources and clinical trials:

Call: (800) 955-4572

Ve Monday to Friday, 9 a.m. to 9 p.m. ET
Chat live online:
www.LLS.org/InformationSpecialists
Monday to Friday, 10 a.m. to 7 p.m. ET

sz Email: infocenter@LLS.org
All email messages are answered within one business
day.

& s
BEATING CANGER IS IN DUR BLOOD. SOCIETY

16



4/8/2021

LLS EDUCATION & SUPPORT RESOURCES
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ONLINE CHATS

Online Chats
Online Chats are free, live sessions, moderated by oncology
social workers. To register for one of the chats below, or for more
information, please visit www.LLS.org/Chat.

Education Videos
View our free education videos on disease, treatment, and
survivorship. To view all patient videos, please
visit www.LLS.org/EducationVideos.

Patient Podcast
The Bloodline with LLS'is here to remind you that after a
diagnosis comes hope. To listen to an episode, please visit
www.TheBloodline.org.

LEUKEMIA &
LYMPHOMA
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LLS EDUCATION & SUPPORT RESOURGES
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Help With Finances

The Leukemia & Lymphoma Society (LLS) offers
financial assistance” to help individuals with
blood cancer.

The LLS Patient Aid Program provides financial
assistance to blood cancer patients in active
treatment Eligible patients will receive a $100
stipend. Visit www.LLS.org/PatientAid

The Urgent Need Program, established in
partnership with Moppie’s Love, helps pediatric
and young adult blood cancer patients, or adult
blood cancer patients who are enrolled in
clinical trials, with acute financial need. The
program provides a $500 grant to assist with
non-medical expenses, including utilties, rent,
mortgage, food, lodging, dental care, child care,
elder care, and other essential needs. Visit
www.LLS. org/UrgentNeed

The Susan Lang Pay-It-Forward Patient Travel
Assistance Program provides blood

cancer patients a $500 grant to assist with
transportation and lodging-related expenses.
Visit www.LLS. org/Travel

The Co-Pay Assistance Program offers
financial support toward the cost of insurance
co-payments and/or insurance premiums for

prescription drugs. Visit www.LLS. org/Copay

BEATING CANGER IS IN DUR BLOOD.
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The Leukemia & Lymphoma Society (LLS) offers the
following financial assistance programs to help
individuals with blood cancer:
www.LLS.org/Finances

Clg
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To order free materials: www.LLS.org/Booklets
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We have one goal: A world without blood cancers

THANK YOU
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