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São Paulo city: 11 millions
 Estimated: 
 6 to 10 thousand sickle cell 
disease patients 

 Acute manifestations
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Hemocentro - CIAPH

Children & AdolescentsAdults

SCD Phenotype N (%)
SS 111 (64.5)
S-Thalassemia 8 (4.7)
SC 32 (18.6)
Other Hemoglopinopathies

CC 9 (5.1)
C-Thalassemia 2 (1.2)
-Thalassemia 
Major 2 (1.2)
Intermedia 8 (4.7)
TOTAL 172

SCD Phenotype N (%)
SS 214 (48.2)
S-Thalassemia 75 (16.9)
SC 113 (25.5)
Other Hemoglopinopathies

CC 30 (6.7)
C-Thalassemia 10 (2.3)
-Thalassemia 
Major 1 (0.2)
Intermedia 1 (0.2)
TOTAL 444
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Pulmonary 
Complications



First study



Exercise-Induced Pulmonary Hypertension in Sickle Cell 
Anemia: a Study with Exercise Stress Echocardiography 

 Authors: N Nunes, O Campos, MS Figueiredo, RD Cançado, P Vicari, ACC 
Carvalho, JO Bordin

 Poster at 2008 ASH Annual Meeting

 Exercise treadmill stress echocardiography (ETSE) 
 detect latent PH 
 effective screening tool to assess pulmonary pressure (PP)

 Objectives: 
 To investigate the occurrence of exercise-induced PH in patients with 

SCA and normal PP at rest
 To determine its relationship with clinical and echocardiographic 

variables. 



Exercise-Induced Pulmonary Hypertension in Sickle Cell 
Anemia: a Study with Exercise Stress Echocardiography 

 44 patients with normal PP at rest (TRV < 2.5 m/s). 
 22 men (50%)
 Mean age = 25.3 y.o.

 Divided into 2 groups: 
 G1: normal PP after ETSE (TRV ≤ 2.7 m/s)
 G2: exercise-induced PH (TRV> 2.7 m/s)

 Exercise-induced PH  57% of patients (G2)
 G1: TRV = 2.5 ± 0.3m/s 
 G2: TRV = 3.4 ± 0.4m/s
 p < 0.001
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Exercise-Induced Pulmonary Hypertension in Sickle Cell 
Anemia: a Study with Exercise Stress Echocardiography 



Exercise-Induced Pulmonary Hypertension in Sickle Cell
Anemia: a Study with Exercise Stress Echocardiography

 Exercise-induced PH was significantly related to
 higher creatinine levels
 larger right ventricular diastolic area
 TRV ≥ 2.3m/s at rest
 left atrial volume index ≥ 41mL/m2

 E/E’ ratio ≥ 6.3
 Multivariate analysis: independently related to exercise-
induced PH
 TRV at rest [OR 6.5 (1.3-33.6), p = 0.03]
 left atrial volume index [OR 6.4 (1.2-33.5), p = 0.03]
 E/E’ ratio [OR 5.6 (1.2-26.5], p = 0.03]



Clinical data

2005-2007
N (%)

2011-2013
N (%)

Number of patients 107 119

93 + 14 (Santa Casa) 6.7% S- thalassemia
Age (years) 24 (13-67) 28 (18-70)

Females 60 (56.0) 72 (60.5)

History of ACS 21 (19.6) 60 (50.4)

Use of hydroxyurea 24 (22.4) 80 (67.0)

Chronic transfusion Not included 9 (7.6)

?



Echocardiography

2005-2007
N (%)

2011-2013
N (%)

P value

Echocardiography 99 (92.6) 86 (72.3)

Estimated PAP 23 (24.0) 73 (84.9)

VRT determined 0 (0) 52 (60.5)

PH 29 (27.1%) 11 (9.2%) NS

mean (SD) mean (SD)
PAP 24.9 (15.2) 27.8 (7.0) NS

PH  PAP ≥ 35mmHg



Pulmonar Hypertension

2005-2007 2011-2013

Without PH With PH Without PH With PH

N = 99 N = 82

% 70.7 29.3 86.6 13.4

Age (years) 23.5 32 27 31

Range 13 – 48 16 – 67 20 – 60 21 – 70 

PH  PAP ≥ 35mmHg



Case Report

CMD, 28 y.o., female
Sickle cell anemia at 
2 years of age
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Conclusions

 Geographical distribution (patients and Hospitals)

 Improvement of ACS diagnosis (TEP)
 Better relationship with cardiologists 
 Improvement PH diagnosis
 Improvement of Clinicians’ knowledge about ACS
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