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Early microvascular modifications in patients previously hospitalized for COVID-19: comparison with
healthy individuals
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Background: SARS-CoV2 infection has been associated to a wide range
of clinical scenarios, named COVID-19, ranging from acute respiratory dis-
tress syndrome to blood coagulation abnormalities and vascular manifes-
tations related to hyper-inflammation. Recent focus has been addressed
to study of microvascular alterations which may explain COVID-19 patho-
physiology. Alterations in microvascular structure, identified as increased
wall to lumen ratio (WLR) of retinal arterioles, have been extensively de-
scribed in patients with cardiovascular diseases, such as hypertension or
diabetes mellitus. Both inflammation and immune system dysregulation
seem to play a role in the pathogenesis of these morphological changes.
Purpose: Aim of this study was to evaluate through Adaptive Optics mi-
crovascular differences of retinal arterioles between patients experienced
COVID-19 and controls.
Methods: Patients were hospitalized between 28th February and 15th
April at a Internal Medicine ward in a tertiary care hospital. All patients
tested positive for a SARS-CoV-2 nasopharyngeal swab at admission and
showed signs of pneumonia and respiratory insufficiency. Adaptive Optics,
which allows a non-invasive evaluation of retinal arteriole structure, and
blood chemistry exams were performed as part of follow up visits between
2 to 3 months after hospitalization. Baseline characteristics were collected
through medical records. COVID-19 patients were compared to age- and
sex-matched healthy subjects referred to our center between 2018 and
2019.

Results: A total of 80 patients were included in this study (of which 40 were
COVID-19 patients). Apart from smoking habit, other baseline characteris-
tics (sex, age, cardiovascular risk factors and main comorbidities) did not
differ between the two groups. At follow up visit COVID-19 patients showed
lower values for leukocytes (6.2 vs. 7.5x103/μL, p=0.015) and lymphocytes
(1.9 vs. 2.8x103/μL, p=0.002). Creatinine values were higher in patients
who suffered from COVID-19 (1.0 vs 0.8 mg/dl, p=0.004 – Figure 1, panel
A). Adaptive Optics showed no differences in terms of internal lumen, wall
thickness and WLR of retinal arterioles. However, the wall cross-sectional
area (WCSA) was found to be higher in COVID-19 patients (p=0.039 – Fig-
ure 1, panel B). Hypertension significantly affected both WCSA and WLR
between COVID-19 and healthy individuals, while diabetes only impacted
on WLR (Figure 2).
Conclusion: Previous studies described the presence of leukopenia and
lymphopenia during the acute phase of SARS-CoV2 infection. Our study
demonstrates that these alterations persist several weeks after symptoms
onset. Adaptive Optics showed microvascular alterations occurring in these
patients: in particular, higher wall cross-sectional area of retinal arterioles
were observed in patients after COVID-19 hospitalization, reflecting the
complex pathogenic mechanisms which may explain the wide range of
symptoms and clinical severity.
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