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Today’s Topics
 1. Use of rabbit ATG can be justified as a front-line
 therapy?
 2. Comparable outcome can be expected between
 MRD and 1MMD?
 3. Second course of ATG + CSA should be indicated if
 no alternative donor is available?
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1) Long term outcome of AA children treated with horse ATG or rabbit ATG
 1) Rabbit ATG experience in Nagoya University
 Experience of rabbit ATG for SAA
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Seiji Kojima MDDepartment of PediatricsNagoya University Graduate School of Medicine
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Patient Characteristics
 　 　Total cohort
 (N=455)horse ATG
 (n=297)rabbit ATG
 (n=158) P-value
 Median age at diagnosis (range), years 8 (0 - 17) 8 (0 - 17) 6.5 (1 - 16) 0.005Gender, male/female 246 / 209 172 / 125 74 / 84 0.024Etiology, n of patients (%) 　 　 　 <0.001
 Idiopathic 386 (85) 242 (81) 144 (91)Hepatitis 53 (12) 47 (16) 6 (4) 　Others 16 (3) 8 (3) 8 (5)
 Severity of AA, n of patients (%) 　 　 　 0.02VSAA 272 (60) 166 (56) 106 (67)SAA 183 (40) 131 (44) 52 (33) 　
 Interval between diagnosis and IST 　 　 　 0.02
 <18days ≧ 18days 224 / 231 160 / 137 64 / 94 0.01
 Median WBC count (range), x109/L 2,100 (4 - 21,020) 1,900 (20 - 8,500) 3,100 (4 -21,020) <0.001
 ≥ 2.0 x 109/L, n of patients (%) 246 136 110 　
 　 < 2.0 x 109/L, n of patients (%) 200 160 40 　
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Response at 6M
 NE
 CR
 PR
 NR
 horse ATG rabbit ATG
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 CovariatesUnivariate analysis Multivariate analysis
 Hazard Ratio ( 95% CI) p-value 　 Hazard
 Ratio 95% CI p-value
 Horse ATG vs. rabbit ATG 0.995 (0.660-1.499) 0.981 - - -Gender 1.560 (1.058 - 2.300) 0.025 1.823 (1.211 - 2.744) 0.004Severity (VSAA vs. SAA) 0.983 (0.664 - 1.454) 0.930 - - -Etiology (Hepatits vs. others 1.130 (0.620 - 2.061) 0.689 - - -Days from diagnosis to IST
 <30days vs. ≥30days 1.603 (1.018 - 2.525) 0.042 - - -<180days vs. ≥180days 2.362 (0.391 - 14.286) 0.349 - - -
 WBC count<2000 vs. ≥2000 1.163 (0.786 - 1.721) 0.449 - - -
 Reticulocyte count<25000 vs. ≥25000 1.465 (0.945 - 2.270) 0.088 - - -
 Platelet count　 <20000 vs. ≥20000 1.792 (1.092 - 2.943) 0.021 　 1.734 (0.997 - 3.015) 0.051
 Predictive factor for response at 6months
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 Kaplan-Meier survival estimates
 horse ATG 92%
 rabbit ATG 84%
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Causes of death
 horse ATG(n=297)
 rabbit ATG(n=158)
 TRM of SCT 7 4
 MDS/AML 3 0
 Infection 3 8
 Hemochromatosis 1 0
 Hemolysis 1 0
 Accident 1 1
 Bleeding 0 6
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Horse ATG: 15 mg /kg/day x 5 days
 CSA: 6 mg/kg/day adjusted to blood
 level
 G-CSF: Only when ANC < 0.2 x 109/L
 Rabbit ATG: 3.75 mg /kg/day x 5 days
 CSA: 6 mg/kg/day adjusted to blood
 level
 G-CSF: Only when ANC < 0.2 x 109/L
 Immunosuppressive TherapyJapan AA 97
 Nagoya Univ in Thymoglobulin era ( 2009 Aug ~ Now )
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 ‘Neutrophil dip’ after rabbit ATG
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EBV Reactivated Patient’sClinical Course
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rabbit ATG + CSA(n=10)
 Transient decline of Neutrophil (Y/N)
 10 / 0
 CMV reactivation (Y/N) 5 / 5
 GCV treatment (Y/N) 5 / 5
 EBV reactivation (Y/N) 3 / 7
 Rituximab treatment (Y/N) 2 / 8
 Side effects
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COLON
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PatientNo.
 AgeFirst/Second
 ISTATG
 Onset(week)
 EBV-DNA(105/ml)
 Outcome
 1 4 First horse ATG 10 ー Dead
 2 79 First rabbit ATG 5 9.1 Dead
 3 69 First rabbit ATG 4 7.0 Alive
 4 63 First rabbit ATG 7 5.0 Dead
 5 56 First rabbit ATG 3 14.0 Dead
 6 65 First rabbit ATG 1 45.0 Dead
 EBV –LPD after immunosuppressive therapy in Japan
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Today’s Topics
 1. Use of rabbit ATG can be justified as a front-line
 therapy?
 2. Comparable outcome can be expected between
 MRD and 1MMD?
 3. Second course of ATG + CSA should be indicated if
 no alternative donor is available?
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PATIENTS (N = 578)
 578 children (0-19 y) with AA Received BMT between 1990-2009 Available for serological HLA data (A, B, and DR) Registered to The Japan Society for Hematopoietic Cell Transplantation
 Matched unrelatedDonor (MUD) (n=213)
 Matched related donor(MRD) (n=312)
 MMRD (n=53)
 1MMRD @HLA Class I (n =32)
 1MMRD @HLA class II (n=12)
 2-3 MMRD (n=9)
 Grouped by SEROLOGICAL HLA typing data (A, B, and DR)
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PATIENT CHARACTERISTICS
 MRD1MMRD
 2-3 MMRD MUD
 Class I Class II
 n 312 32 12 9 213
 Donor, n (%)
 Sibling 294 (94%) 22 (69%) 4 (33%) 1 (11%) -
 Others Related 18 (6%) 10 (31%) 8 (67%) 8 (89%) -
 Unrelated donor - - - - 213 (100%)
 Gender, n (%)
 Male 176 (56%) 19 (59%) 7 (58%) 3 (33%) 120 (56%)
 Female 136 (44%) 13 (41%) 5 (42%) 6 (67%) 93 (44%)
 Age, median (range) 11.5 (0 - 19) 9 (1 - 16) 9 (1 - 19) 10 (1 - 17) 11 (1 - 19)
 Age, n (%)
 < 10 y 106 (34%) 17 (53%) 7 (58%) 4 (44%) 87 (41%)
 10y - 19 y 206 (66%) 15 (47%) 5 (42%) 5 (56%) 126 (59%)
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 5-year OVERALL SURVIVAL
 Class-I 1MMRD (n=32) 91.7 +/- 4.6%Class-II 1MMRD (n=12) 91.7 +/- 8.0%
 2-3 MMRD (n=9) 66.7 +/- 12.2%MUD (n=213) 79.0 +/- 2.9%
 MRD (n=312) 91.4 +/- 1.5%
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MULTIVARIATE ANALYSIS OF OS
 HR (95% CI) P-valueAge
 <10 1 0.002>=10 2.647 (1.515-4.622)
 Period of SCT 1990-1999 2.210 (1.515-4.622) 0.001
 2000-2009 1Donor
 MRD 11MMRD (Class I) 0.847 (0.199-3.605) NS1MMRD (Class II) 1.930 (0.257-14.504) NS
 2-3 MMRD 6.238 (1.866-20.856) 0.003 MUD 4.308 (2.588-7.170) <0.001
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 0 20 40 60 80 100
 Days after transplantation
 ACUTE GVHD (grade III – IV)
 MRD 5.2 +/- 1.4 %1MMRD (class I) 32.9 +/- 10.1% p < .0011MMRD (class II) 18.5 +/- 11.9% p = .03 2-3 MMRD 0.0% p = NSMUD 16.2 +/- 2.9% p < .001
 MRD2-3 MMRD
 1MMRD (Class I)
 1MMRD (Class II)
 MUD
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 0 2000 4000 6000 8000Days after transplantation
 CHRONIC GVHD (Extensive)
 MRD 9.0 +/- 1.7 %1MMRD (class I) 10.0 +/- 5.5%1MMRD (class II) 0.0 %2-3 MMRD 12.5 +/- 11%MUD 14.3 +/- 2.8%
 P= Not significant
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TREATMENT ALGORISM FOR CHILDREN WITH AA
 Newly diagnosed
 AA
 MRD/1MMRD(+)
 BMT from MRD/1MMRD
 IST
 CR/PR
 NR
 MUD(+)
 MUD(-)
 BMT from MUD
 2nd ISTor
 HAPLO / CBT
 MRD/1MMRD(-)
 FIRST LINE THERAPY SECOND LINE THERAPY
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Today’s Topics
 1. Use of rabbit ATG can be justified as a front-line
 therapy?
 2. Comparable outcome can be expected between
 MRD and 1MMD?
 3. Second course of ATG + CSA should be indicated if
 no alternative donor is available?
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Preconditioning Regimen from Haploidentical Donor
 day–7 – 6 – 5 – 4 　 – 3 – 2 – 1 0 　　 +1 +2 +3 +4 +5 +6
 BMT PBSCT
 •GVHD Prophylaxis ： FK506+sMTX
 Flu(30mg/ m2 × ４ )
 　　　○ 　 ○ 　 ○ ○
 ATG (2.5mg/kg × ４ )
 　　　　　　　 ○ ○　○ ○ 　　 (5mg/kg × １ ) ○
 L-PAM(70mg/m2 × ２ ) 　　 ○　 ○
 TBI(2.5Gy × ２ ) 　　　　　　　　　　 ○
 Nagoya University

Page 31
						
						

Patient Characteristics
 Pt.
 Patient Donor
 HLA disparity
 NCC(×108/kg)
 CD34+cells
 (×106/kg)Age / Sex Age / Sex
 1 9 / F 36 / F 4 / 6 11.0 4.2
 2 4 / F 35 / M 4 / 6 30.3 35.0
 3 12 / F 15 / M 4 / 6 5.4 6.0
 4 15 / F 47 / M 4 / 9 5.8 3.3
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Outcome
 Pt.Neutr
 >500/μl(day)acute
 GVHDchronicGVHD
 othercomplication
 Survival(mo)
 1 29 （−） （−） （−） > 105
 2 15 III （−） CMV, EBV, TMA
 > 71
 3 20 （−） （−） CMV, EBV > 42
 4 20 （−） （ + ） CMV, EBV > 8
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Conclusion
 1. Use of rabbit ATG as a front-line therapy is justified when horse ATG is not available.
 2. When 1MMD donor is available, bone marrow
 transplantation is the first choice of treatment for
 SAA children.
 3. Haploidentical transplantation can be indicated if
 HLA-mached unrelated donor is not found for non-
 responder to immunosuppressive therapy.
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