Morphometric changes detected in Hepatits C (HCV) and HCV/HIV co-infected adults
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Introduction: Hepatitis C virus (HCV) infection is a rapidly increasing global health problem. Both HCV and human immunodeficiency virus (HIV) have same
routes of transmission and establish chronic infections; therefore, co-infection is common [1]. Overall, 20% of HIV-infected individuals worldwide are chronically
infected with HCV [2]. Although studies have been done on neuropsychological sequelae of co-infection with HIV and HCV [3], little is known about how the co-
infection effect the cortex, including which cortical regions are affected. In this study we investigated the cortical thickness/volume and cerebral white matter (WM)
volume across a group of HCV/HIV co-infected and HCV mono-infected adult patients employing an automated method for regional parcellation that uses curvature
landmarks and gray matter (GM)/WM surface boundary information. We did a cortical surface-based analysis of the whole cortical mantle obtained from volumetric
magnetic resonance imaging (MRI) data. The main objective of the study is to compare cortical thickness and volumetric changes in the cortex of HIV/HCV co-infected
versus HCV mono-infected patients.

Materials and Methods: We assessed ten male patients with HCV (age 57.5y + 5.2). They were compared to eight male HCV/HIV patients (age 51y + 5.4). All
subjects gave informed consent according to an institutionally approved research protocol. A Siemens 3T Trio-Tim MRI scanner (Siemens Medical Solution, Erlangen,
Germany) was used and a 3D structural MRI was acquired on each subject using a T1-weighted a magnetization prepared rapid acquisition gradient echo (MPRAGE)
sequence (TR =2200 msec; TE = 2.18 msec; inversion time = 900 msec; FA = 9°; matrix size = 256 x 256; FOV = 240 mm x 240 mm; slice thickness = | mm; number
of slices = 176) for evaluation of structural brain abnormalities.

We used FreeSurfer Image Analysis Suite [4, 5] for cortical reconstruction and volumetric segmentation. Briefly, processing consisted of motion correction and
averaging of multiple volumetric T1 weighted images, removal of non-brain tissue [6], automated Talairach transformation, automatic segmentation of the subcortical
white matter and deep gray matter structures [7], tessellation of the gray/white matter boundary, inflation of the folded surface tessellation, automatic correction of
topological defects and the extraction of cortical surfaces. Estimates of cortical thickness were made by measuring the shortest distance from the gray/white boundary to
the gray/CSF boundary at each vertex on the tessellated surface and averaging between these two values. Subsequent to cortical reconstruction, the cortex is subdivided
into 34 units based on gyral and sulcal structures [8]. These parcellations were subsequently used to assign a label to the underlying subcortical WM. Furthermore,
Statistical thickness difference maps were constructed using a t statistic. We used a General Linear Model in which the main effects of group (thickness differences
between HCV mono- and HCV/HIV co-infected) are shown.
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Tablel 1: Cerebral WM regions significant at We conducted MANCOVA on cortical parcellations and cerebral WM parcellations in each hemisphere
Bonferroni’s corrected threshold of p <0.0016. using age, and cerebral volume as covariate. We observed WM volume reduction in left caudal middlefrontal,
All volumes are in cubic millimeters. inferior temporal, isthmus cingulate, lateral orbitofrontal, parsopercularisin and right inferior temporal,

parsopercularis, parstriangularis in HCV/HIV co-infected patients compared to mono (Table 1). WM volume
increases in left precuneus, superior frontal and right isthmuscingulate, lateralorbitofrontal, precuneus,
superior frontal, supramarginal. The cortical volume changes are shown in Table 2.

Conclusion: Our results showed widespread brain regions with thinning of CT in HCV/HIV co-infected
adults relative to HCV mono-infected. Thickening of CT in some regions need explanation and further study.
We also observed cerebral white matter volume and cortical volume changes between HCV/HIV co-infected
and HCV mono-infected.
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