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ABSTRACT

Pulmonary arterial hypertension (PAH) has been reported as one of the common cardiac

complications in B-thalassemia (B-Thal) patients. A previous study reported thrombi in small
pulmonary arteries in 44% of hemoglobin E/B thalassemia (E/B-Thal) autopsies. In Greece, 10%
of PAH was reported in thalassemia major, and more than 50% in thalassemia intermedia. Its
prevalence in Thailand was 43%. Contributing factors of PAH are increased cardiac output from
chronic anemia, increased pulmonary capillary wedge pressure likely from left ventricular
diastolic dysfunction from chronic iron overload and increased pulmonary vascular resistance
from thrombotic pulmonary arteriopathy. Early detection and prevention of severe PAH are
effective and viable ways to decrease morbidities and mortalities. Few studies identified
predictive characteristics of high pulmonary artery systolic pressure in thalassemia patients,
efficacy of Acetylsalicylic acid (ASA) and chronic blood transfusion. Right heart catheterization
is invasive, costly and has limited use in only large cardiac centers. Doppler echocardiography
(ECHO) is more sensitive and is a commonly used noninvasive tool to detect PAH. There is an
evidence that PAH in thalassemia is associated with platelet activation. ASA lowers the
thromboxane—prostaglandin 12 (Tx—PGl,) ratio in PAH and inhibits platelet activity. A recent
study showed that ASA decreased pulmonary artery pressure, reduced right ventricular
hypertrophy, and improved survival in the monocrotaline animal model of PAH. The

erythrocytes and platelets of thalassemic patients contained higher levels of reactive oxygen



and lower levels of intracellular glutathione than normal erythrocytes and platelets that play a
role in oxidative stress, thereby leading to the proper therapy. The standard medication for
PAH in thalassemia is not well understood. The mechanism of action of the drugs for PAH is
not known. Studies of antiplatelet therapy are required before there are conclusive treatment
guidelines for thalassemic patients with PAH. In clinical practice, ASA has been used to prevent
and treat PAH in thalassemia in Thailand. There were few studies of ASA or antiplatelet

therapy in these cases.

Studies in this thesis were conducted to explore clinical indicators for PAH in thalassemia
at Chiang Rai Hospital. Pulmonary artery systolic pressure (PASP) was determined by doppler
echocardiography and PAH was defined as PASP > 35 mmHg. Characteristics of patients with
and without PAH were compared. This study also compared after one year of follow-up PASP
of thalassemia patients with PAH to whom ASA was and was not prescribed. In addition, the
study determined an effect of chronic blood transfusions compared to occasional transfusions.
The study found that there were two hundred twenty four patients, 144 E/B-Thal, 37
homozygous B-Thal and 43 Hb H disease. There were 65 patients (29.0%) with PAH, 53 (81.5%)
with E/B-Thal, 8 (12.3%) with homozygous B-Thal and 4 (6.2%) with Hb H disease. In a
multivariable analysis, features significantly associated with PAH were E/B-Thal (Odds ratio
(OR) = 1.98, 95% confidence interval (Cl); 1.29-3.01; p-value=0.002) and post splenectomy
status (OR = 2.36, 95% Cl; 1.17-4.73; p-value=0.016). Furthermore, The thalassemia patients
with PAH were classified into two groups. In one group, ASA 81 mg daily was prescribed for 1
year, whereas in another group no ASA was prescribed, due to its contraindications. Of the 63
patients, there were 47 (74.6%) in the ASA group and 16 (25.4%) in the no ASA group. ASA, as
compared with no ASA, did not significantly reduce PASP. In addition, All adult cases of E/B-
Thal with PAH were evaluated and followed for the next 12 months. The patients were
classified into two groups by patient preference. Group 1 patients received chronic blood
transfusion. Group 2 patients received occasional transfusion. There were 16 (53.3%) patients
in Group 1 and 14 (46.7%) in Group 2. At 12 months, patients in Group 1 had a greater
reduction in PASP than those in Group 1. The 6-minute walk distance at 12 months in Group 1

patients was greater than that in Group 2 patients.

In conclusion, PAH is the main feature of cardiac complications in B-Thal. The studies’

findings indicate that the clinical indicators for PAH are E/B-Thal and post splenectomy status.



Knowledge of risk factors or clinical indicators of PAH can help the physician identify high risk
patients. A serial ECHO to estimate PASP in high-risk groups for early appropriate treatment
may be beneficial. Furthermore, Low-dose ASA may not have a beneficial effect on PASP after
1 year of treatment of PAH in thalassemia. However, long term high dose ASA clinical trial may
be required. This study found evidence that chronic blood transfusions may have beneficial
effects in PAH in thalassemia patients. Therefore, the treatment of thalassemia patients with
PAH are chronic blood transfusions to improve functional class status and return to their

normal activity.



