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Objectives 

•HIV 

•Neurosyphilis 

•Tb and fungals 

•Cysticercosis 

•Herpes viruses  



True or False 

 

After controlling for traditional risk factors 
and demographics, HIV infection remains an 
independent predictor of stroke 
 



HIV and Stroke 

• Cardiovascular disease (includes stroke) is the primary cause of death 
among HIV infected patients in high income countries (Shahbaz et al., 2015) 

 

• HIV positive patients have an increased risk of ischemic stroke 
independent of traditional risk factors compares to HIV negative 
patients 

 

• Stroke risk is associated with increased viral load. (Chow et al., 2012) 



Proposed Stroke Mechanisms in HIV + patients 

•Cardioembolic (CHF, IE) 

•Prothrombotic state 

•Accelerated atherosclerosis 

•HIV vasculopathies  

•CNS infections  
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Prothrombotic State 

• Protein S deficiency is frequently found, however it is not a likely 
cause of stroke (Qureshi, 2005) 

• HIV patients have elevated fibrinogen, D –dimer, P-selectin, 
tissue factor, and vWF 

• Elevated levels of IL-1, IL-6, TNF-alpha 1 and 2, CD163, and 
CD14 are associated with atherosclerotic disease and carotid 
plaque progression 





True or False 

 

HIV + patients have more carotid plaques and 
higher intima-media thickness compared 
to uninfected individuals  



Accelerated Atherosclerotic disease 



Which plaque is most likely to rupture? 

A. Thin fibrous cap, lipid rich core 

B. Thick fibrous cap, lipid rich core 

C. Thin fibrous cap, calcium rich core 
 





Which statins are safest in patients on 
protease inhibitors? 

 

•A. Atorvastatin and Simvastatin 

•B. Simvastatin and Lovastatin 

•C. Pitavastatin and Pravastatin 

•D. Rosuvastatin 

• E.  Statins should be avoided in patients on protease 
inhibitors 

 



Statin selection in HIV 
• Prava and Pitava are very safe when administered with Protease 

Inhibitors (PI) and Non-nucleoside reverse transcriptase inhibitors 
(NNRTIs) 

 

• When a higher intensity statin is needed 

Atorvastatin 20mg or less 

Rosuvastatin 10mg or less  

 

Avoid lovastatin and simvastatin with PI and cobicistat routines as 
levels may increase by 32-fold.  

 Drug Interactions with Antiretroviral Medications. National HIV curriculum, University of 
Washington.  August 30, 2020.  



Management of 
atherosclerotic 
disease in HIV + 

patients  



Cerebral Vasculopathy in HIV Infection Revealed by 
Transcranial Doppler (TCD) 

Small pilot study looking at 31 HIV + patients and 10 age-matched 
healthy  controls 

None had a history of CNS infection, dementia, or cerebrovascular 
disease 

7/31 were classified as AIDS 

Average CD4 count of 217 +- 169 

All had CRP, RF, ANA, anti-cardiolipin labs drawn 

All had brain and vessel imaging  (mostly MRI) to rule out prior stroke 
and atherosclerotic disease  
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Conclusion 

 

• Independent of CD4 count and autoimmune labs, HIV 
+ individuals have reduced cerebrovascular reserve  



183 autopsy cases reviewed 
 
Included: Cerebral infarction 
 
Excluded:  Those with opportunistic infections, or CNS lymphoma 
 
Sample size of 10 
 
 



Non-vasculitic vasculopathy 

• 9/10 cases showed mild-moderate concentric hyaline thickening and 
perivascular space dilation and vessel wall mineralization  AKA SMALL 
VESSEL DISEASE 

 

• Aneurysms and occlusive disease may also be seen (common carotid, 
abdominal aorta, common iliac, femoral, popliteal) AKA LARGE AND 
MEDIUM VESSEL DISEASE 

 





HIV Vasculitis  

•VZV, HSV, EBV 

•Tb, Cryptococcus, Syphilis 

•Aspergillosis, Candida, Coccidioidomycosis, 
Mucormycosis, Toxoplasmosis, Trypanosomiasis  



Neurosyphilis 



Meningovascular Syphilis  

• Stroke incidence (in the post-abx era) in 
patients with meningovascular syphilis ranges 
from 7-23%.  

Pathology features 

• Endarteritis of the medium and large arteries 

• Endarteritis of the small arteries  

• Intima thickening 

• Media thinning  

• Vaso vasorum cuffed by inflammatory cells  







Enhancement on High-resolution 
MRI 



Neurosyphilis Workup 

-Check Serum RPR (> 95% of neurosyphilis patients will be +) 

-If positive, confirm with Serum FTA-Abs 

 

LP Profile 

-Lymphocytic pleocytosis, elevated protein, normal glucose 

-May have elevated oligoclonal bands 

-CSF VDRL  

 



Which of the 
following are risk 
factors for CNS Tb?  

• A.  HIV  

• B. Alcoholism 

• C. Malignancy 

• D. Immune 
Suppression 

• E. All of the 
Above  



Tb Meningitis 

Presentation varies from fever, vomiting, and apathy to cranial 
nerve palsies 

LP profile shows :  very high protein, low glucose, may 
have elevated WBC with lymphocytic predominance  

• AFB cultures may take weeks  

• Corticosteroids reduce mortality 







"Tb Zone" 



Other Fungals 

•Aspergillus (inhalation)  

•Mucormycoses (sinuses) 

•Candida (hematogenously) 

•Cryptococcus (inhalation) 

•Coccidioidomycosis (inhalation)  



 



Cysticercosis 

•Small-vessel disease 

•Large-vessel disease 

•Hemorrhagic stroke 

•Mycotic aneurysm rupture  







True or False 

 

VZV infection is a risk factor for stroke 



VZV Vasculopathy 

• Two studies using the Taiwan National Health Research Institute 
records revealed a 30% increased risk of stroke within 1 year 
following zoster (Kang et al., 2009) and a 4.5-fold increased risk if 
zoster occurred in the ophthalmic division of the trigeminal nerve (Lin 
et al., 2010). 

 

• Increased risk of stroke within the 1-6 months of infection 

 







 





Diagnosis and Treatment 

• Cover with antivirals while LP results 

• Check CSF VZV-IgG 

• If there is concern for vasculopathy, treat with prednisone 
1mg/kg/day X 5 days. 





Cerebrovascular HSV 

• Lobar ICH 

• Ischemic CVA (large vessels)  

• SAH 

•Venous Sinus Thrombosis  



What about antiplatelet agent use with 
infectious vasculopathies? 

•Not well studied 

 

• It is probably reasonable to use antiplatelet 
agents for secondary stroke prevention in 
patients with traditional stroke risk factors  



Which of the following syphilitic manifestations can 
commonly be seen in early infection? 

• A. general paresis 

• B. meningovascular disease 

• C. syphilitic amyotrophy 

•D. syphilitic cerebellar ataxia 

• E. tabes dorsalis 

Continuum Neuroinfectious Disease. August 2021. Vol. 27. No. 4 



 
 

A 65 year old female with long-standing rheumatoid arthritis on 
methotrexate and steroids presents with her 3rd stroke within 7 

months. MRI shows several infarcts of varying ages involving multiple 
vascular territories. These are located at the grey-white matter 

junction with the most recent infarct showing contrast enhancement. 
The patient likely has a vasculopathy related to which of the following 

infections? 

• A. BK virus 

• B. CMV 

• C. HSV 

• D. HHV 6 

• E. VZV 
Continuum Neuroinfectious Disease. August 2021. Vol. 27. No. 4 
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Thank you 


