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Haptoglobin genotyping and risk of cerebral
vasospasm after aneurysmal subarachnoid
hemorrhage

Abstract:

Background: Aneurysmal subarachnoid hemorrhage (aSAH) accounts for
approximately 6-8% of all strokes and 22-25% of cerebrovascular deaths. Nearly
70% of patients develop angiographic vasospasm, 30% of them will develop
delayed cerebral ischemia (DCI). Delayed cerebral ischemia is a common and
potentially devastating complication in patients who have sustained SAH and it is
the most significant cause of morbidity and mortality in patients surviving aSAH
long enough to reach medical care, even exceeding direct effects of the aneurysm
rupture as well as rebleeding. As a theoretical model, an “omic signature” could
incorporate an individual’s genetic, proteomic, and metabolomic phenotype into a
powerful predictive tool. Genetic information such as haptoglobin genotypes could
be used to stratify risk of subsequent CV and DCI, provide prognostic information
based on published outcome probabilities, and prompt implementation of novel
treatments based on individual pathophysiological models. Objective: This study
aims to study the genetic predisposition of Haptoglobin typing as a predictor for
cerebral vasospasm (CV) after acute subarachnoid hemorrhage (aSAH) in Egyptian
population. Methodology: The study was carried out at Matariya Teaching
Hospital, Cairo, Egypt. The study 50 patients with acute aSAH were prospectively
recruited and followed up clinically and radiologically by TCD examination for 14
days following aneurysmal rupture to early detect hemodynamic changes
associated with CV and also occurrence of DCI secondary to CV. Results: As part
of result analyses, about 34 patients (68%) developed CV among them 19 patients
(38%) developed DCI. Only history of hypertension [RR= 1.6 (OR= 4)], diabetes
mellitus [RR= 1.5 (OR= 3.4)] and smoking [RR= 1.5 (OR= 3.6)] had a significant
independent relationship (P <0.05) with short term risk to develop CV following
aSAH. While, Age, sex, hyperlipidemia, cardiovascular disease and peripheral
vascular disease, intracranial aneurysm site and size did not achieve significant
association for developing CV. Regrading poor Fisher scale (P = 0.03) and poor
Hunt and Hess score (P = 0.04), it showed significant association with CV.
Genotyping of Hp protein among our study cohort revealed that the relative
distribution of the three common haptoglobin genotypes (Hpl1-1, HP2-1 & HP2-2)
among Egyptian patients of aSAH is 14%, 41% and 45%, respectively; (gene
proportion being 0.34 for Hpl and 0.66 for Hp2). Furthermore; Hp 2 allele was
associated with radiographic vasospasm detected by TCD among our study patients
(2-2 & 2-1 Vs 1-1: RR =5.4, OR =19.8, P <0.001). Moreover, searching for
relationship between CV & Hp genotype and risk for development of DCI; both
variables failed to achieve significant relationship (P >0.05). Conclusion: the Hp
genotype may determine the susceptibility to cerebral vasospasm after acute aSAH.
This has the potential for use in risk stratification by allowing for the identification
of those patients requiring increased vigilance due to their inherent genetic risk for
developing CV. Identifying SAH patients who are at high risk for development of
vasospasm would allow for the selective administration of aggressive treatments to
those patients who clearly would benefit from them.

Keywords: HP, aSAH, DCI, CV, DCI
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