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Program

• What is Sickle Cell Disease?

• Why is it important to know about Sickle
Cell Disease now?

• Discuss health disease management and 
comprehensive care in children

• Present some acute clinical complications



Arch Intern Med 5: 517, 1910



SCD Short Timeline (1)



HbSS , HbSC, HbS° , HbS+, HbS/HbE, 

HbS/HbPunjab

SCD is a recessive genetic disorder of

hemoglobin due to a single base mutation in

codon 6 of the β globin gene on chromosome 11

(HbS/HbS)

Extreme phenotypic variability

Systemic disorder



2008 The General Assembly of the United Nations approved
the Resolution “Recognition of sickle-cell anaemia as a public
health problem” (resolution A/63/L.63):

- inviting all States to “raise global awareness on SCD”

- defined the 19th of June of every year as the “Sickle Cell Day”
www.un.org/News/Press/docs/2008/ga10803.doc.htm

2006 The World Health Organization released the “Sickle Cell
Anemia” A59/9 Report, inviting Governments and Health
Ministries:

“to design, implement, reinforce in a systematic, equitable
and effective manner, comprehensive national integrated
programs for the prevention and management of SCD
reducing morbidity and mortality”

www.who.int/gb/ebwha/pdf_files/WHA59-REC1/e/WHA59_2006_REC1-en.pdf



Title

• Content

Hemoglobinopathies: a global health problem

More than 300.000 childen are born every year with
Sickle Cell Disease

7% of the world population is carrier of a pathogenic hemoglobin
variant

>75.000
>25.000

12.000.000-
15.000.000

>50.000

Aliyu ZY, et al. Am J Hematol 2007 Modella B et al. Bulletin of the World Health Organization 2008;86:480–487

>5.000
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Global increase of migrants with the Sickle cell gene

Lancet 2014



SCD: pathophysiology

Chronic hemolytic anemia

Vaso-occlusion
Vasculopathy









What happens in children?

• Chronic organ damage (all organs)

• Risk of infections and sepsis (functional asplenia)

• Vaso-occlusive painful crisis

Vasculopathy, 

chronic inflammation,

coagulation activation



Am J Hematol 2010

HbS/HbC



AAP, Pediatrics 2002



AAP, Pediatrics 2002



55%

10%

5%

30%

CSSCD Infant Cohort Deaths - SCD-SS

Infection

Splenic
sequestration

CVA

Unclear

(Gill FM, et al, CSSCD: 1995)

Overall incidence: 1.1/100 person-yrs

Causes of death in SCD-SS (0-10 aa)

In USA life expectancy for children with SCD (Hb SS) was 7

years in 1974 and is now 53 years.



SCD Short Timeline (2)

The STOP TRIAL proves that Transcranial Doppler 
can be used to predict stoke risk 



Penicillin Placebo

No. of pts  105 11

Pneumovax  67%       71.6%
--------------------------------------------------------------------------
Sepsis 2 13

Incidence/105 pz-ys 1,524 9,455

Deaths 0 3

Reduction of frequency of bacterial infections by 84%
In children 3-36m

(Gaston, et al.; NEJM 1986)

Penicillin Prophylaxis Study (PROPS-I), CSSCD
Children 3-36 months

Infections: Reduce the early mortality 



Infections: Newborn Screening for SCD and 

Effect on mortality

81 Newborn screened

OM 1,8%

64 Diagnosed clinically

OM 8%

Vichinsky et al, Pediatr 1988;81



Penicillin
Multiresistence

Pneumococcal polysaccharide 
vaccin (23-valent)

• Immunization by 2 ys old
•Immunity against 23 serotypes
•Booster after  5 ys

Pneumococcal conjugate vaccine 
PVC 7-13 (Pneumovar)

• Immunity memory T-dipendent, necessary to induce memory in the newborn
• Mucosal immunity with reduction of nasopharingeal colonization
• Reduction of bacterial circulation and IPD 
• PVC-7 Serotypes responsible for > 75% IPD and  reduction of IPD by 90% in 

SCA patients< 3 ys old
• PVC13 includes emergent  serotypes and MAR clones (i.e 3, 6A e 19A)

Prevention of the  infections

HI b
Meningo

Yearly
influenza



Infections solved?

Bansil NH Clinical Pediatrics 2013 

Baskin MN Pediatrics 2013

❑ Nowadays for pts of western 
countries early mortality for 
infections wouldn’t be a problem

Is it true???



1. High risk of sepsis: < 12 months, previous sepsis or 
splenectomy

• Prompt medical evaluation
• Blood tests and colture and others (if warrented)
• Prompt Ab ev treatment
• 24-48 hours observation in hospital

Preention of infection: aggressive treatment 

of child with fever

2. Low risk of sepsis

• Blood tests and coltures and 4-6 hrs observation
• Prompt Ab ev treatment
• Ab treatment at home, daily control for not septic pts
• Admission for others

Linee Guida AIEOP 2012

http://www.aieop.org/index.htm


Management of SCD in Children

Prevention of Death Due to Bacterial Infection

The predominant feature in the management of 

young children with SCD



Management of SCD in Children

Declining childhood mortalityWhat reduces mortality in young children with SCD?

Penicillin prophylaxis - starting in infancy for 5 yr (?)

Newborn screening (followed by comprehensive 

management including parental health 

education, penicillin prophylaxis, close follow-up)

Prevention of Pneumococcal Infection

Pneumococcal Vaccination

“Aggressive” management of fever



• Newborn Screening

• Antibiotic prophylaxis

• Vaccinations

• Transcanial Doppler Starting at 

age 2 (with RBC transfusion)

• Comprehensive care 

• Use of hydroxyureaNHS 2009

Minimal Standards of care (1)

55%

10%5%

30%

CSSCD Infant Cohort Deaths - SCD-
SS

Infection

Splenic
sequestration

CVA

Unclear



Neonatal Screening

Antibiotic prophylaxis
(3 months-6 years)

Complete Immunization

TCD scanning and long term 
transfusion regimen for high risk
patients (TAMM> 200)

Information and education,
Sickle cell centers

Transition to adult

Minimal Standards of care (2)

http://www.aieop.org/index.htm


Okpala I et al.  Eur J Haematol. 2002; 68 (3)

Decrease the 
admissions number

Decrease the lengh of
admissions

Organization of a comprehensive care Center in London 



•252 children (180 SS, 64 HbSC, 8 HbSβ), neonatal screening 1983-2005 

•Enrolled in Comprehensive program (hospital and community-based)

•penicillin since 3 months of life Pneumocccic immunization

•Screening TCD since 1993

Haematologica 2007

East London Comprehensive program

•2158 year/patien observation Age 7.8 ys (range 3.3-13.0)

•Sepsis (Pneumo) 0.3 events/ 100 patient-year. 

•Stroke risk 4.3%, further reduction after the TCD screening

•No death for stroke or sepsis in HbSC o HbSβ+

•Overall survival HbSS at 16 years 99.0% 

•Reduce mortality compare to other studies



• Newborn screening, 

• Prophylactic penycillin and 
vaccinations, 

• Comprehensive care, 

• TCD screening

IMPROVED 

SURVIVAL

IMPROVED 

Quality Of 

Life

Quinn 2010, Telfer 2007

Do advances in research really mean improved care for 

ALL patients?





Organize a Specialized Comprehensive care 
focused on the needs of immigrant patients

LINGUISTIC,

SOCIAL

CULTURAL ISSUES 

as PRIORITY

Parental Health Education

Flexible Schedule

Continuous Social Support

Assistance via telephone 24 h/day

Reminders (tel. calls, letters)



Parental Health Education in their own language

1. A three-language (English, French, Italian), image

rich educational book on SCD (including a pain

diary) was given to every family at diagnosis

2. Repeated health education at every visit (in

Italian, English or French) on: pain and fever

management; on the need for vaccination and TCD

screening



Continuous Social Support

To obtain disability benefits

To obtain/renew permit of 

stay



Reminders (telephone 

calls, letters)

Assistance via telephone 

24 h/day

- Mobile number of 

hematologist (SCD);

- Number and name 

of SCD secretary

-To families (phone 

calls as reminders for 

appointments; letters  

for vaccinations)

- To primary care 

pediatricians (letters 

as reminders for 

vaccinations and 

amoxacillin prescription)



2006

29 pts

2010

90 pts

hematology visits/yr 4 660

DH for transfusion/yr 5 60

hematology visits/pts/yr * 0.13 7.25

ED access/pt/yr * 2.3 0.98

Inpatient admission/pt/yr * 0.30 0.25

Colombatti et al. Ped Blood Cancer 2012

ADHERENCE effect on 

Outpatient visits and Admissions

*p<0.001



HYDROXYUREA reduces acute events

 Reduction vaso-occlusive crisis

 Reduction of ACS

 Reduction of transfusion

 Reduction of inpatient admissions

 Improves quality of life
Ballas 2006

(MSH-RCT)     299 ADULTS   Hb SS

Charake, NEJM 1995

> 40% 
reduction



HU in children

2008



HU IMPROVES SURVIVAL

• 1760 pts   age 3-18  2000-9 (Hemorio Institute Rio)
• 267 SCD pts in HU (MTD)
• > 60% good response  
• 37 deaths related to SCD 

INCREASED SURVIVAL of PATIENTS in HU
(99.5% vs 94.5%)

de Castro Lobo Br J Haemat 2013

children HU vs ST







Transition to adult



Transition to adult



Comprehensive care 

• Information and education

• Sickle cell centers

• Pathways for the Management of ACUTE 
COMPLICATIONS (at home and in hospital)

• Follow up schedule for monitoring of CHRONIC 
COMPLICATIONS



• 10% of days of life

• 6-7% days off from school/work

• 25% of patients first symptom

• >90% reason of admission

• 80% of VOC can be treated at

home with appropriate education

Vichinsky 1982, Benjamin 2000, Ware 1999, Payne 2009, Aisiku 2009

VOC



De Castro Lobo 2018

2° CAUSE OF DEATH

ACUTE CHEST SYNDROME



Conclusions

• Single gene disorders can be complex and with extreme
phenotypic variability
• It takes time to find answers and solution to clinical issues
• Minimal standards of care should be provided to ALL children
• Comprehensive care requires a multidisciplinary team and 
different «skills»
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