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Aplastic Anemia
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Aplastic Anemia Immune mediated What is it and what causes it?
 Diagnosis Treatment Immunosuppression Transplant
 Pure Red Cell Aplasia What is it and what causes it?
 Ongoing research
 Introduction
 2
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A historical disease
  Presenter
 Presentation Notes
 Aplastic anemia is an historic disease. The young Paul Ehrlich’s case report, noting the fatty marrow not expected of pernicious anemia and the mangelhaftes functioniren—poor delivery or insufficiency of the marrow, Vaquez’s case a few decades later with his brilliant desciription of the aplastic form of anemia and failure of hematopoiesis. Aplastic anemia figured in the realignment of the responsibility for diagnosis between the autopsy table and the pathologist (in Richard Cabot’s CPC of MGH) and Minot and others promotion of diagnosis from the blood in the living patient. And as benzene flood American industry in the post-WWI period, the recognition of its prime site of toxicity being the marrow, by the crusading industrial hygienist Alice Hamilton in Boston and the Essex Country coroner Harrison Martland in New Jersey.
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Rare blood disorder 2-3 per million / year
 Low blood counts and empty bone marrow
 Peak age distributions 10-25 years old and >60 years old
 Aplastic Anemia
 4
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Immune system destroying bone marrow cells “idiopathic” 70%
 Inherited abnormal genes Telomere diseases Fanconi anemia
 Bone marrow toxins Rare
 Causes of Aplastic Anemia
 5 Young, N. S. (2018). "Aplastic Anemia." N Engl J Med 379(17): 1643-1656.
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Immune system attacks the bone marrow Active lymphocytes (T
 cells) Increase in inflammation Cells die
 6
 Mechanism of Aplastic Anemia
 Young, N.S. et al. Blood.2006
  Presenter
 Presentation Notes
 It is now well established that most SAA is due to immune mediated attach on HSPC which is carried out by activated cytotoxic T cells and resultant increase in type 1 cytokines such as IFN gamma. Apoptosis of HSPC takes place via FAS and FAS ligand interaction. This is the rationale behind the therapeutic success of immunosuppressive drugs.
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Aplastic Anemia
 Young, N. S. (2018). "Aplastic Anemia." N Engl J Med 379(17): 1643-1656.
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8
 Marrow is “empty”
 Courtesy of Dr. Stanley Schreier, American Society of Hematology Image Bank
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Neutropenia (low white cells) Risk of infection
 - If less than 500 – risk of infection- If less than 200 – high risk of infection
 Thrombocytopenia (low platelets) Risk of bleeding
 - Risk of bleeding with trauma / procedures if <50- Some risk bleeding <20- Higher risk bleeding <10
 – Platelet transfusion
 Anemia (low red cells or hemoglobin) Red cells carry oxygen in the blood
 - Symptoms include:- Tiredness- Shortness of breath
 If hemoglobin <7 or symptoms- blood transfusion
 9
 How does it affect the patient?

Page 10
						

Development of a new cytogenetic abnormality
 Or Development of MDS/leukemia
 Clonal evolution
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16 year old Felt generally unwell for 1 month Short of breath Very tired
 Parents brought him to visit his GP who performed a blood check
 Case Study
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Hemoglobin 4.8 Neutrophils 0.1Platelets 11
 Case Study

Page 13
						

Differential Diagnoses
 Severe vitamin deficiency B12 / folic acid
 Blood cancers / leukemia
 Infections
 Medications
 Bone marrow failure syndromes
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No recent infections
 No medications or toxic exposures
 Non smoker / non drinker / toxin exposure
 No family history of blood disorders
 Case Study
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Kidney tests Normal
 Liver tests Normal
 Viral tests Negative for HIV/Hepatitis
 Vitamin tests Normal B12 and folic acid
 Reticulocytes 13 (normal is 30-90)
 Case Study
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Case Study
 Patient’s blood Normal blood
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Bone Marrow
 Patient’s marrow Normal marrow
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Bone Marrow
 Patient’s marrow Normal marrow
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Cytogenetics
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Diagnosis?
 Severe Aplastic Anemia
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YearsCamitta et al, Blood 1979; 53:504
 Williams et al, Sem Hematol 1973; 10:195
 65432100
 60
 80
 100
 20
 40
 Utah, extrapolated severe
 Surv
 ivin
 g, %
 AAStudyGroup, (n = 63)
 Utah, total (n = 99)
 ≈80-90% mortality at 1-2 years Most patients <35 y/o
 Natural History of SAA
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22
 Treatment approach to SAA
 Young NS. N Engl J Med.2018
  Presenter
 Presentation Notes
 There are two upfront treatment options considered for patients with new diagnosis of SAA. For Children <18 y.o and adults <40 y.o, allogeneic BMT is performed if a HLA matched sibling is available. Otherwise, IST + EPAG is the new standard medical therapy after FDA approval of this combination in Nov, 2018.
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ATG – Horse versus Rabbit
 Scheinberg P, Young NS. N Engl J Med.2012
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24
 Townsley D, et al. N Engl J Med. 2016
 Addition of Eltrombopag
  Presenter
 Presentation Notes
 Eltrombopag, is a small molecule TPO mimetic, which was first studied in refractory SAA and achieved RR 40-50%. EPAG was then combined with IST in first line setting. Initial results have been published in 2016. There were 3 cohorts, each with different initiation and duration of eltrombopag. Primary end point was hematologic response at 6 months.
 

Page 25
						

25
 Response rates
  Presenter
 Presentation Notes
 The overall survival rate at 2 years was 97% (95% confidence interval [CI], 94 to 100) in all the cohorts and 99% (95% CI, 97 to 100) when data were censored because of transplantation. Relapse, defined as declining blood counts that warranted the reintroduction of full-dose cyclosporine, occurred in 25 of 78 patients with a response (32%) after 6 months. The protocol was amended to allow the continuation of low-dose cyclosporine from 6 months to 2 years after the administration of antithymocyte globulin
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Cyclosporine
 Tremor Kidney damageHigh blood pressureHairinessGum swelling
 Medication side effects
 Horse ATG
 Must be given in hospitalFever, chills, rigors Fluid retentionSerum sickness (typically within 7-14 days of administration
 Rash, joint pain, fever
 Eltrombopag
 Liver dysfunction• ReversibleRashYellow eyes
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Patient did not have a matched sibling donor
 Commenced on hATG and Cyclosporine 4 days hATG 6 mos CSA
 Complete count recovery
 Case study
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3 months later….
 Relapsed
 Options?
 Case Study
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Recovery of blood counts in the approximately half of patients with reintroduction of CSA
 This is increased with the reintroduction of EPAG along with CSA
 Reintroduction of CSA +/- EPAG
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Rabbit ATG or Alemtuzumab
 Scheinberg et. al. Activity of alemtuzumab monotherapy in treatment-naïve, relapsed, and refractory severe acquired aplastic anemia. Blood 2012.
 Alemtuzumab versus rATG/CSA for people who failed hATG/CSA (refractory)
  Presenter
 Presentation Notes
 Alemtuzumab response rate for refractory 37% v 33% for rabbit ATG
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Young NS. N Engl J Med.2018
  Presenter
 Presentation Notes
 For immune aplastic anemia in a young patient, transplantation is always the preferred treatment. When transplantation is undertaken expeditiously after diagnosis, with the use of a graft from a histocompatible sibling donor, the results are excellent, with a long-term survival rate of more than 90% among young children and more than 80% among adolescents and a low rate of short- and long-term complications. Survival after receipt of a transplant from an HLA-matched unrelated donor was not statistically inferior to survival after receipt of a transplant from a matched sibling donor, but the frequency of serious GVHD was twice as high.
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Did not respond to the reintroduction of CSA
 Transplant work up initiated No fully matched sibling donor Poor unrelated donor options
 Failed rATG/CSA
 EPAG commenced
 Case Study
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Initially approved for this indication
 Approximately 50% response rate
 In most patients, eltrombopag could be stopped because of good response
 When patients who stopped eltrombopagrelapsed they were salvaged by restarting it
 Eltrombopag for refractory SAA
 33
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Eltrombopag for refractory SAA
 Winkler et al. Eltrombopag for refractory severe aplastic anemia: dosing, duration, long term outcomes and clonal evolution. Blood 2019.
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Anemia due to decreased bone marrow production of red cells
 Multiple causes: Congenital Primary Immune Secondary
 - Parvovirus B19- Thymomas- Lymphomas
 Pure Red Cell Aplasia
 35
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Anemia
 Low reticulocytes
 Bone marrow shows no or very few red cell precursors
 Presentation
 36
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Steroids +/- cyclosporine Front line treatment 2/3 respond
 Azathioprine Tacrolimus Cyclophosphamide
 Treatment of PRCA
 37
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Eltrombopag With Standard Immunosuppression for Severe Aplastic Anemia (clinicaltrials.gov: NCT01623167)
 Ongoing trial looking at hATG/CSA/EPAG
 Eltrombopag approved for front-line treatment of SAA based on this trial
 Ongoing Research at NIH
 38
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Sirolimus (Rapamune) for Relapse Prevention in People With Severe Aplastic Anemia Responsive to Immunosuppressive Therapy(clinicaltrials.gov: NCT02979873)
 Aim is to prevent relapse of AA after stopping cyclosporine
 Ongoing Research at NIH
 39
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Low Dose Danazol for the Treatment of Telomere Related Diseases (NCT03312400)
 Study Goals Create a dose comparison study to identify a
 lowest effective dose of danazol Define the clinical benefit of danazol in treating
 pulmonary fibrosis, hepatic fibrosis, and cytopenias associated with telomere disease
  Presenter
 Presentation Notes
 The previous danazol study was 800mg QD, while shown to improve telomere attrition, blood counts, slow progression of pulmonary and liver disease, patients experienced side effects.   This is a phase II clinical trial, designed to find the lowest effective dose of danazol, by comparing 400mg vs 200mg. All patients will see both doses of drug. 2 year time commitment, every 6 month visits to the NIH. Minimally invasive. Only required to get a BM at initial visit IF the patient has cytopenias.
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Early initiation of treatment for SAA Start CSA + Eltrombopag quickly as an outpatient
 while waiting for ATG
 Immunosuppressive therapy for MDS and moderate aplastic anemia
 Upcoming Research at NIH
 41
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Natural History Protocol for Patients with Clonal Cytopenia of Uncertain Significance (CCUS) Low blood counts + a genetic mutation but no
 evidence of MDS Patients will be followed yearly and receive lots of
 testing to investigate CCUS
 Upcoming Research at NIH
 42
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Eltrombopag Combined With Cyclosporine as First Line Therapy in Patients With Severe Acquired Aplastic Anemia (SOAR) (clinicaltrials.gov: NCT02998645)
 Eltrombopag + hATG + CsA vs. hATG + CsA in Severe AA (clinicaltrials.gov: NCT02099747)
 Other Active Research
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 Questions?
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