
"Sickle cell disease: from 
diagnosis to cure!” 
Dr. Ricardo Helman 
Hospital Israelita Albert Einstein  
São Paulo - Brazil 



 
Sickle cell disease - history 

1910 - James Herrick  
First report of the disease 

1946 - Accioly, Neel e Beet 
             Definition of the genetic basis of the disease 

1949 - Pauling  
                Discovery of the "molecular disease“ 

1957 – Ingram 
         Genetic replacement in the beta chain 



 Definition 
       Genetic disease, autosomal recessive, 

characterized by the presence of two abnormal 
hemoglobins, at least one of which is Hb S 

 
§ Hb SS (Sickle Cell Anemia) 
§ Hb S / ß0 Thalassemia (S / ß0 Thalassemia) 
§ Hb SC (Hemoglobinopathy SC) 
§ Hb S / ß + Thalassemia (S / ß + Thalassemia) 
§ Other double heterozigoses with HbS 





• Chronic hemolytic anemia 
• Vaso-occlusion 
• Chronic inflammatory state 
• Injury and bankruptcy of tissues and 

organs 

Monogenic Injury 

Switzer et al., Lancet Neurol 2006 
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  Aderência anormal ao endotélio vascular 

Hemólise intravascular 

Aderência de leucócitos 

 Tônus vasomotor 

 Proliferação de células musculares lisas   
 e fibroblastos na íntima 
Agregação plaquetária 
Vasculopatia 

Oclusão vascular 

Switzer et al., Lancet Neurol 2006 



 
Inflammation in Sickle Cell Disease 

Dachuan Zhang et al. Blood 2016;127:801-809 
©2016 by American Society of Hematology 
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§Stroke 
§Acute Thoracic Syndrome 
§ Chronic pain 
§Infections 

Complications 



Painful crises 



Steinberg et al. 2003 

 Hidroxiuréia 

Reduced Episodes 

of acute chest pain, 

 

 Reduction of 40% 

in mortality 



Hidroxiuréia 

Voskaridou e col, blood 2010; Vol 115 

Pacientes SS 



Hidroxiureia childhood 

Wang c e cols, Lancet  2011: 377: 1663-72 

Hydrea is safe and should be used on 
children> 8m 



 
Stroke   

  
• Incidence: 8 to 10% (3 to 10 years) 
  Ischemic: children 
  Hemorrhagic: adults 
•   Location 
 Internal carotid (distal segment) 
 Middle and anterior cerebral artery 
       (Proximal segment)   



 
Transcranial Doppler Ultrasound 

Normal: < 170 cm/sec 
“Suspeito”: > 170 e < 200 cm/sec 
Anormal: > 200 cm/sec 

Adams et al, NEJM 1992; 326:605-10 
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Effect of Regular Red Blood Transfusion 

On Recurrence of Stroke 

p=0.002 

STOP I 
1 neurological event (stroke) versus 11 
neurological events (10 strokes and 1 
hematoma) in the non-transfusion group, 
Stroke rate = 10% per year (arm without 
transfusion) 
Reduced risk of stroke by 92% (p <0.001) 
STOP I has been discontinued. 
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STOP II  
§ Transfusion x No Transfusion 
§ 35% without transfusion returned to 
high risk of stroke 
§ 2 children had stroke (± 5m) 
§Recommendation: Do not stop 
                           Transfusions  

Adams RJ et al. (STOP II) N Engl J Med,  2005; 353:2769-2778 

Stroke OS 
 

Transfusão  



Françoise Bernaudin et al. Blood 2016;127:1814-1822 

©2016 by American Society of Hematology 



Patients with abnormal velocities.  

Françoise Bernaudin et al. Blood 2016;127:1814-1822 
©2016 by American Society of Hematology 





 
New Treatments 

BLOOD, 18 FEBRUARY 2016 x VOLUME 127, NUMBER 7 





Bone Marrow Transplantation 



BMO 
 

      
Inclusion criteria: 
Under 16 years and identical HLA donor 
Have had one of the following events: 
Stroke or acute neurological event lasting 

longer than 24 hours 
Acute thoracic syndrome 
No response to hydroxyurea 

Dactilite < 1 y , leucocitose e Hb < 7 g/dL 



Eliane Gluckman Hematology 2013;2013:370-376 



Protocolo 

´ Condicionamento: Mieloablativo 
1. Bussulfano 16mg/kg D-10 a -7 
2. Ciclofosfamida 200mg/Kg D-5 a -2 
3. ATG 20mg/Kg  D-6 a -3 
´ Profilaxia GVHD 
1. Mtx + Csa 
´ Cuidados: 
1. Plaq> 50.000 
2. Hb> 9,0g/L 
3. Blood Pressure control 

 



´ N=67 
´ age – 10 (2 – 27) 
´ Main indications: 

´ 42% stroke 
´ 35% STA 
´ 36% > 3 CVO 12 m  

´ Avaliação pós- TMO 
´ DECH aguda 10% 
´ DECH cronica 

´ Death – 3 patients 
´ 1 stroke – 5m after BMO 
´ 1 falencia múltiplos órgãos – 1y 
´ 1 cause unknown – 8y 

 
 

Panepinto JA,  Br Journal Haematology 2007 

BMO 
 

 



Estimated outcomes: OS, EFS, and cumulative incidence of rejection in the 87 patients. 

Françoise Bernaudin et al. Blood 2007;110:2749-2756 

©2007 by American Society of Hematology 



Conditioning  ATG X no ATG 

Françoise Bernaudin et al. Blood 2007;110:2749-2756 

©2007 by American Society of Hematology 



Long-Term Outcome and Evaluation of Organ Function in Pediatric Patients Undergoing 
Haploidentical and Matched Related Hematopoietic Cell Transplantation for Sickle Cell 

Disease  

Mari H. Dallas, Brandon Triplett, David R. Shook, Christine Hartford, Ashok Srinivasan, Joseph Laver, Russell Ware, Wing Leung  

Biology of Blood and Marrow Transplant  
Volume 19, Issue 5, Pages 820-830 (May 2013)  

DOI: 10.1016/j.bbmt.2013.02.010 

Copyright © 2013 American Society for Blood and Marrow Transplantation Terms and Conditions 

http://www.elsevier.com/termsandconditions
http://www.elsevier.com/termsandconditions
http://www.elsevier.com/termsandconditions


Haplo BMO 

Javier Bolaños-Meade et al. Blood 2012;120:4285-4291 

©2012 by American Society of Hematology 



Figure 1  

Biology of Blood and Marrow Transplant 2013 19, 820-830DOI: (10.1016/j.bbmt.2013.02.010)  
Copyright © 2013 American Society for Blood and Marrow Transplantation Terms and Conditions 

http://www.elsevier.com/termsandconditions


Overal Survival.  

Eliane Gluckman Hematology 2013;2013:370-376 
©2013 by American Society of Hematology 



Choice of donors for patients with SCD. 

Eliane Gluckman Hematology 2013;2013:370-376 

©2013 by American Society of Hematology 



Albert Einstein experience 
 

´ 11 transplants were performed 2010-2017. 

´  The average age was 13 years old (7-24) 

´ Indications: Previous stroke (3), cerebral flow change (4), STA (3) and alo 
immunization (1). 

´ Conditioning: BuCy + ATG (3) and BuFlu + ATG (8) 

´ HLA 10/10 Source of Bone Marrow Cell 

´ 1 patient related cord 

´  The median of Neutrophilic grafting was D + 25 

´ Platelets D + 60 

´ 2 Deaths: GVHD Acute Hepatic and HCV 

´ 7 patients with 100% chimerism 

´ 2 patients Chimera <80% 



Hemoglobin genotype of collected cord blood units.  

Hanadi Rafii et al. Haematologica 2017;102:976-983 

©2017 by Ferrata Storti Foundation 



Characteristics of transplanted cord blood units. 

Hanadi Rafii et al. Haematologica 2017;102:976-983 

©2017 by Ferrata Storti Foundation 



Cord blood transplantation  

´ HIAE Experience 

´ The girl 3 years - SS 

´ Indication - Splenic sequestration 

´ Conditioning: BuFLU + ATG 

´ Cord: TCN: 10.25x107 / Kg 

´ Prophylaxis DECH - Csa + MMF 

´ Neutrophilic Grafting: D + 23 

´ Chimera D + 60 - 70% 





PRESS Syndrome 

 



Hemorrhagic stroke 







Ribeil J et al. N Engl J Med 2017;376:848-855. 

Engraftment with Transduced Cells and Therapeutic Gene 
Expression in the Patient. 



Ribeil J et al. N Engl J Med 2017;376:848-855. 

Results of Sickle Cell Disease–Specific Red-Cell Assays. 



Ribeil J et al. N Engl J Med 2017;376:848-855. 

Key Laboratory Values before Gene Therapy (at Screening) and at 
3-Month Intervals after Infusion of Transduced CD34+ Cells. 





Obrigado! 
ricardo.helman@einstein.br 
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