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Introduction

Pulmonary hypertension (PHT) is an ominous complication in
patients with sickle cell disease (SCD) with a reported prevalence ranging
from Y- to ¢+ % (Atagaetal., Y-+ ¢ De Castroetal., r«+4).

The pathogenesis of PHT complicating SCD is probably
heterogeneous, including hemolysis and its effect on nitric oxide
bioavailability, asplenia, thrombosis, chronic lung disease, and iron
overload (Leeetal., ¥+ "Y).

Echocardiographic estimation of pulmonary artery pressure by
measuring the tricuspid valve regurgitant jet velocity (TRV) has been
validated as a useful screening method for pulmonary hypertension in
adult patients with sickle cell disease (Gladwin et al., Y-+ ¥). A jet
velocity of Y,© m/sec or more, which corresponds to a systolic pulmonary
artery pressure of ¥+ mmHg or more, has been used for research purposes
to define elevated pulmonary artery pressure in adults with sickle cell
disease (Atagaetal., ¥+ ¢; Castro & Gladwin., ¥+ «#). Even though this
definition includes mild elevations in pulmonary artery pressure, adult
sickle cell disease patients with a regurgitant jet velocity of Y,® m/sec or
more have an increased risk of mortality (De Castro et al., 7+ +4). SCD
patients with PHT had a ¢ «-month mortality rate of ¢+7 compared with
<Y% for those without PHT. This increased risk of death occurs despite
milder elevations of pulmonary artery pressure, lower pulmonary vascular
resistance, and higher cardiac output than are observed in patients with
idiopathic or other forms of secondary PHT (Machado & Gladwin.,
Feoo),

Whether PHT is a direct cause of death in SCD or is a
manifestation of multi-organ disease from systemic vasculopathy remains

uncertain (Kato et al., ¥+ +VY; Klings., f«+4),
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In children with SCD, reports indicate that PHT also occurs with a
similar prevalence of about Y7, but the prognostic significance and
natural history of PHT in children with SCD are unknown (Kato et al.,
Feo),

Epidemiologic risk factors suggested to be associated with PHT in
patients with SCD include the following: low hemoglobin levels, high
reticulocytic count suggestive of more severe hemolytic anemia; high
steady-state serum lactate dehydrogenase (LDH) level, largely reflecting
intravascular hemolysis (Kato et al., ¥+« 7) high serum creatinine levels,
indicative of renal insufficiency; high serum direct bilirubin and alkaline
phosphatase levels, suggesting cholestatic hepatic dysfunction and low
serum transferrin or high serum ferritin levels, indicative of iron overload
(Gladwin et al., 7+« £) In addition, the prevalence of an elevated TRV
appears to rise with age during adulthood, exceeding 1°7 after ¢+ years
of age (Ataga et al., r--# Gladwin et al., "++£) One study had
conflicting findings regarding the relationship of high TRV to systolic
blood pressure (Ataga et al., r-«-«¥#) Another has found an additional
correlation of high TRV to proteinuria (De Castro et al., ¥+ +4). Elevated
TRV is also associated with abnormal 1-minute walk test results (Minniti
et al.,, r++ 9 High TRV is significantly correlates with inability to walk
>Y++ min 1 minutes (Aliyu Zakari et al., "+ +4) In men, a history of
priapism was also an independent factor associated with PHT (Gladwin et
al., ¥-+¥%) These data suggest that PHT represents a component of the
systemic vasculopathy of SCD (characterized by systemic hypertension,
renal failure and priapism), that it is linked to hemolytic rate, iron
overload and cholestatic hepatic dysfunction (Gladwin etal., -« £).

There are limited data on the specific management of patients with
SCD-PHT. Most of the recommendations are based on expert opinion or

extrapolated from data derived from other forms of PHT. The general
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approach usually includes maximization of SCD-specific therapy (ie,
treatment of primary hemoglobinopathy), treatment of associated
cardiopulmonary conditions, general supportive measures and specific

therapy for pulmonary hypertension (Machado& Gladwin., ¥+« )
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Aim of the work

To determine the prevalence and risk factors of elevated pulmonary
artery pressure (clinical and laboratory) in patients with SCD using
Doppler echocardiography especially the cardiopulmonary and renal risk

factors.



Review

Sickle Cell Disease

Inheritance:

Sickle cell disease (SCD) is an autosomal recessive disorder,
characterized by a single base-pair change, thymine for adenine, at the six
codon of the B-gene. This change encodes valine instead of glutamine in
the sixth position on the B-globin molecule (Madigan & Malik., ¥+« 7).

Upon deoxygenation, under conditions of hypoxia, acidosis,
dehydration, hemoglobin S undergoes conformational changes that
expose a hydrophobic region surrounding the valine moiety in the beta-
subunit. Polymerization with other hemoglobin tetramers occurs with the
formation of long polymer chains that ultimately distort the erythrocyte

membrane (Gladwin & Kato., 7+« 9).

Parent with Parent with
sickle cell trait sickle cell trait

AS AS

b Boad Bast B
Children: RAaL HKsal Rasik SS
A= normal Hb

S = sickle hemoglobin

L9
Children with sickle cell disease =lSSl
(one in four, or 25%)

L ] &
Children who are carriers of the gene like their parents =t.¢t51 tSAl
(two in four, or 50% have sickle cell trait)

&
Children who do not get the gene from either parent = tﬁv.f-xl
(one in four, or 25%)

Fig (1): Inheritance of SCD

(Bojanowski etal., ¥+« 7)



