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The only treatment with curative
potential for MDS.
Considerable progress,
but problems remain.



Basics of HCT

 Objective: Cure the disease

e Method:

— Condition the patient

— Infuse healthy donor cells
 Problems:

— Donor cells react against the patient’s body
(GVHD)

— Long-term complications



Conditioning

e Why?
— Suppress the immune system

— Kill disease cells

* Potential problems

— “Systemic” effects and toxicity

* Important

— Coordinate conditioning with other therapy given
before transplantation



Condtioning Intensity, Toxicity and GVL Effect

Required Contribution of Allogeneic GVL Effect
—

BU+CY+TBI*
BU+TBI*
CY + TBI*
FLU + AraC

BU + CY (x ATG)

CY + BU
BU + Melphalan
FLU + Melphalan
FLU + Treosulfan
FLU + BU (3.2-16)
thit + FLU (90-250)

thi'
—

Intensity
*TBIl at >12 Gy; 12 -3-4.5Gy; HJ Deeg

Toxicity
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Cell Donors

e HLA* matched
— Full siblings
— Unrelated volunteers (NMDP etc)

e HLA mismatched
— HLA haploidentical family members
— Unrelated volunteers

e Umbilical Cord blood (unrelated or related)

* HLA = Human Leukocyte Antigen
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Sources of stem cells

e Bone marrow

 Blood, after “mobilization” of cells from the
marrow (with G-CSF)

e Cord blood cells



Engraftment

e Definition:

— Donor cells have established themselves and
produce new cells in the patient

e How do you know?
— Rise in neutrophil (poly/ ANC) count
— Rise in platelets
— Rise in red blood cells (later)



Graft Failure

* Infrequent
 Donor cells fail to get established in the
marrow

— Primary — neutrophils never rise appropriately

— Secondary - Cells initially rise, but then decline
again



GVHD

e Donor cells contain/produce immune cells,
which recognize the new environment (the
patient) and “get turned on”.

 These cells then can attack and damage the
patient ‘s body - GVHD

e GVHD can be acute, chronic or both



GVHD often associated with Infections
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GVHD Prevention

e Eliminate donor T cells before infusion, in vitro (in
the laboratory)

 Eliminate donor T cells/T cell effects after
infusion, in vivo, by treating the patient
e CSP, Tacrolimus, MTX, Sirolimus, ATG
e Cyclophosphamide
* Change the patient’s microbiome (Bacteria in the

gut)



Risk Factors and Results



Risk Parameters (in MDS)

* |PSS-R
 Co-morbidities
— HCT-CI
— Age
e Mutations



Survival by IPSS-R risk*:
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The HCT-CI

Comorbidity

Score

Arrhythmia

Cardiac

Inflammatory bowel
Diabetes
Cerebro-vascular
Depression/anxiety
Hepatic-mild

Morbid obesity
Infection
Rheumatologic

Peptic ulcer
Renal-moderate/severe
Pulmonary-moderate
Prior Solid tumor

Heart Valve disease
Pulmonary-severe
Hepatic-moderate/severe
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M. Sorror et al



Risk and Survival in non-transplanted patients:
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Mutations and Survival in MDS (n=439)

D ——
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Bejar R et al. N Engl J Med 2011;364:2496
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Figure 2. Hazard Ratios for Death from Any Cause, According to Presence (vs. Absence) of Mutation in Each of Seven Genes. Results are shown, on a log10 scale, for univariate analyses as well as for analyses with adjustment for the International Prognostic Scoring System (IPSS) risk category (based on the percentage of blasts in bone marrow, the karyotype, and the number of cytopenias) (for details, see Table 2 in the  Supplementary Appendix). CI denotes confidence interval.

Efforts are underway to incorporate cytogenetic information into existing prognostic schemes R-IPSS.
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51% of patients had at least one mutation in the candidate genes
Over 500 samples in pilot phase of target discovery


How does all this impact Transplant
Outcome?



Transplant outcome | N

Cumulative Proportion Surviving

MDS transplantation risk index (TRI) calculation
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WCUME sum of individual score values
0.9
0.8

Low TRI (score 0-1)
0.7 1
0.6
0.5
_Intermediate TRI (score 2-3)
0.4
0.3
0.2
High TRI (score 4)
0.1
00 I Very high TRI (score >4)
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Della Porta et al., Blood, 2014
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What about molecular factors that might predict outcome.

You are all aware of this study, published by Raf Bejar and Ben Ebert in which the outcomes of 87 patients who underwent transplantation for MDS at our institution were strongly predicted by the presence of one of 3 genetic alterations in the MDS cells, even when adjusted for blast %, conditioning intensity, HLA and karyotypic complexity.  Both TET2, DNMT3A had an inferior prognosis  when compared with none of these mutations, however TP53 mutations behaved the worst, with an 80% relapse rate within the first year of transplantation.   In this patient cohort, these 3 mutations were almost mutually exclusive.  Just as important and not shown here are the outcomes stratified by TP53 mutation status and karypotype. While patients who had a complex karyotype but no TP53 mutation had the same prognosis as those with a non-complex karyotype, those with both karyotypic complexity and a TP53 mutation had near 100% mortality at 2 years, suggesting that these subjects should not be undergoing transplantation at all, unless novel regimens or post transplant relapse prevention strategies are attempted.  We have begun to active decline transplantation for these individuals at our center on the basis of p53 mutation status.


Age and Transplant Outcome
(various diagnoses andregimens, related or unrelated donors,

N=3,910)
N\ 18-50 ys
e | >16oys Progression-free Survival
ST e—— e s B e
. . i

Overall Survival

Ch. Kyriakou et al, BBMT 24:86, 2019



Survival by gait speed

+ Censored

0.2 -
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0 10 20 30 40
Months
Gait Group
— (0-0.4 m/s m—0.4-0.6m/s 0.6-0.8 m/s >0.8 m/s

©2019 by American Society of Hematology

Michael A. Liu et al. Blood 2019;134:374-382
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Kaplan-Meier survival curves by gait speed categories.


Overall Survival
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Conditioning Intensity and Survival
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Intent to treat analysis.  Difference in 18 mos OS did not reach statistical significance  
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Probability of Survival
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Umbilical Cord Blood



Cord Blood HCT

(High intensity conditioning)
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“Bridging” Treatment pre-Transplant?



Post-HCT Outcomes after HMA Failure
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GVHD



S
Acute and chronic GVHD with post-transplant CY
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Acute and chronic GVHD. (A) Cumulative incidence of acute GVHD. (B) Cumulative incidence of NIH-defined chronic GVHD (at 1 year: 16%; 95% CI, 5-28%). (C) Cumulative incidence of NIH-defined chronic GVHD according to donor type. (D) Cumulative incidence of NIH-defined chronic GVHD according to preparative regimen (HR, 0.55; 95% CI, 0.3-1.1; P = .09).


New Developments



Intestinal Bacteria (microbiome)
and GVHD



Changing intestinal
microbiota by fecal
transplants
In patients

Kazuhiko Kakihana et al. Blood
2016;128:2083-2088

©2016 by American Society of Hematology


Presenter
Presentation Notes
Components of microbiota and immunological assay. (A) Temporal dynamics of the microbiota (at the genus level) and clinical course in each patient: (i) case 1, (ii) case 2, (iii) case 3, and (iv) case 4. *1: Data from the day after first FMT could not be obtained because of the lack of fecal sample. (B) (i) Subpopulation of Tregs. Tregs can be dissected into 3 subpopulations by expression levels of FoxP3, CD45RA. FoxP3loCD45RA+ cells (fraction 1), designated as naive Tregs, which differentiate into eTregs under antigenic stimulation; FoxP3hiCD45RA− cells (fraction 2), designated eTregs, which are terminally differentiated and highly suppressive; and FoxP3loCD45RA− non-Tregs (fraction 3), which do not possess suppressive activity, but secrete proinflammatory cytokines.20 (ii) The absolute number of eTregs (red lines) and the eTreg/CD8+ T-cell ratio (green lines) in peripheral blood of each patient. CAZ, ceftazidime; CFPM, cefepime; FK, tacrolimus; Fr, fraction; LVFX, levofloxacin; MEPM, meropenem; PSL, prednisolone; ST, sulfamethoxazole/trimethoprim; TAZ/PIPC, tazobactam/piperacillin; TEIC, teicoplanin; VCM, vancomycin.


Naive T cell Depletion



Selective T, depletion for GVHD reduction
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Ty-depleted HCT: Less/shorter treatment needed for GVHD

Acute GVHD
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Anti-CD117 antibody



Summary

e Indications for Transplantation
— Intermediate or higher risk MDS
— Life threatening cytopenias
— High risk mutations
e Relative contraindications
— Comorbidities
— Older age
e Choice of Conditioning Regimen

— Based on underlying disease risk, stage and health of
patient



Thanks to many colleagues
— and our patients!
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