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Fellowship Core Curriculum in Neuroinfectious Disease  
 
 
Clinical evaluation:  
All trainees will have completed a neurology residency and hence would be expected to be able to obtain 
a complete history and conduct a thorough neurological examination. However, the diseases encountered 
in the subspecialty of Neuroinfectious diseases and neuroimmunology require special emphasis on certain 
elements of the neurological assessment.  

• History should include a detailed systemic history, travel history, social and family history.  
• General physical examination should include examination of the skin, lymph nodes, chest  and 

abdomen.  
• Neurological exam should include fundoscopy, extra ocular movements, assessment of gait  and 

spasticity. The trainees should know how to use various neurological assessment scales 
developed for these diseases, including the EDSS, HIV Dementia scale, the Memorial Sloan 
Kettering scale (for HIV dementia), and MMSE. They should understand the pros and cons of 
these scales.  

 
Pathological manifestations:  
• Gross and microscopic pathology of acute viral meningoencephalitis, brain abscess, HIV encephalitis 

and CNS opportunistic infections associated with AIDS, chronic bacterial or  fungal meningitis, 
Multiple Sclerosis and its variants, and various forms of CNS vasculitis.  

• Develop an understanding of the various pathological and staining techniques including  tissue 
processing for diagnosis of these diseases.  

• Learn to make and interpret both cryostat and fixed tissue sections.  
• Learn how to handle pathological specimens and autopsy tissue from patients with transmissible 

diseases.  
• Learn techniques for inactivation of infectious agents, such as prions, viruses, and other  microbial 

agents.  
 
Diagnostic evaluations: 
Radiology:  

• CT scan,  
• MRI findings of various CNS infections and immune disorders, to include findings in FLAIR, 

diffusion weighted and ADC images, and post-contrast scans.  
• Use of SPECT and PET scanning.  
• Develop an understanding of the basic principles behind each of the imaging techniques.  

Neurophysiology:  
• EEG criteria for CJD, SSPE, and evolution over the disease course.  
• Use of evoked potentials in the evaluation of neuroimmune conditions. 

Cerebrospinal fluid:  Expertise in performing LPs is usually accomplished during neurology residency. 
The fellowship training program would reinforce the technique and apply it to special circumstances 
when there is concern for particularly high risk transmissible diseases (e.g. prions, HIV)  

• Should develop expertise in performing LPs in sitting and lateral decubitus positions.  
• In accordance with AAN guidelines, should learn to use atraumatic needles and know the 

indications, contraindications of doing a spinal tap.  
• Learn how to do LPs in patients with transmissible diseases.  
• Know the potential complications from the procedure and how to manage the complications.  
• Know the CSF findings in each of the neuro-infectious and neuroimmune diseases.  
• Use of PCR, its sensitivity and specificity for diagnosis of microbial infections.  
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• Understand the composition, formation and fluid dynamics of the CSF.  
Microbiology:   Develop a working knowledge of various methods of detecting CNS microbial infections 
including use of:  

• antibody titers,  
• culture and staining,  
• molecular biological techniques,  
• the morphological characteristics of the infectious agents. 

 
Integration and Presentation of Findings  
1. Integration of collateral history into the clinical assessment.  
2. Development of a differential diagnosis pertinent to the neuro-immune or neuroinfectious disorder.  
3. Formulation of a diagnosis based on findings from the clinical and laboratory assessment.  
4. Development of treatment plan for the neuro-immune or neuroinfectious disorder.  
5. Presentation, both verbally and in writing, of clinical impressions and recommendations derived from 
the comprehensive clinical assessment to:  

a. The patient and his or her family  
b. Other health care professionals  
c. Other private or public agencies providing services to the patient. 
 

Treatment strategies:  
Immunomodulatory drugs: Have a thorough knowledge of current and emerging immunodulatory drugs 
used to treat CNS autoimmune diseases. This should include their mechanisms of action, their 
pharmacology, modes of administration, indications and contraindications and potential side effects and 
management of the complications. Drugs in this category may include, corticosteroids, beta interferon, 
glatiramer acetate, natlizumab, plasmapheresis, mitoxantrone, B cell antagonists such as rituximab, T cell 
antagonists such as cellcept, daclizumab, other chemotherapeutic dugs such as cyclophosphamide and 
other immunodulatory drugs such as IVIG. It is being increasingly recognized that patients on these 
therapies may be a risk for developing CNS opportunistic infections. Hence knowledge of the evolving 
guidelines for monitoring for such infections and appropriate management of these complications is 
essential. 
Antimicrobials: Know how to treat with and monitor patients on antiretroviral drugs, particularly those 
that penetrate the CNS and those that may cause neurologic side effects. Know how to use anti-herpes 
virus drugs, how to monitor and treat patients for resistance to acyclovir and other antivirals. Know how 
to treat bacterial and fungal infections of the CNS including syphilis, Lyme disease, tuberculosis, 
cysticercosis and toxoplasmosis. Trainees should know the pharmacodynamics of agents with respect to 
the blood-brain barrier, and the potential neurotoxicities and systemic side effects of these anti-infective 
agents. 
Symptomatic: This should include treatment of neuropathic pain, such as painful peripheral neuropathies 
and trigeminal neuralgia; antispastic agents, anticonvulsants, chronic fatigue, spastic bladder and urinary 
retention and sexual dysfunction.  
Indications for surgical intervention: baclofen pump, brain biopsy, surgical drainage of brain abscess. 
Indications and contraindications of surgical procedures. Precautions in patients with transmissible 
diseases particularly, tuberculosis, CJD, HIV or hepatitis infection.  
Infusion center: Learn how to manage an infusion clinic and how to administer and monitor patients on 
immunomodulatory and antimicrobial drugs that require infusions.  

• Patient and family education  
• Use of and referral to other health professionals such as rehabilitation services, urologist, neuro-

ophthalmologist, neuropsychologist.  
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Reporting requirements:  
Know the reporting requirements of neurologic infections, including the urgency of reporting. Should also 
know how to access state and national public health agencies. 
 
Didactic course:  
Twenty hours of a didactic course that covers all aspects of Neuroinfectious and neuroimune disorders is 
an essential requirement. However, this requirement may be fulfilled by any one or a combination of the 
following: classroom lectures, journal clubs, web based courses, or courses at the AAN in the related 
subspeciality.  
 
Neuroinfectious and neuroimune disorders:  
Fellows in this training program are expected to develop in-depth knowledge regarding the 
neuropsychiatric and neurobehavioral consequences of many neurological and psychiatric conditions. All 
fellows are expected to bring to subspecialty training the level of knowledge and clinical competence 
required by the ACGME-RRC in Neurology.  
 
Due to the limited duration of training in this fellowship, and the fact that some infections and immune 
disorders are prevalent in different geographical regions around the world, some trainees may not have 
direct patient interactions with all the diseases that fall under this subspeciality. The elements of the Core 
Curriculum described above are designed to ensure that Fellows develop the knowledge base and clinical 
skills required to understand, evaluate, and treat patients with neuroinfectious and neuroimune disorders. 
In the service of preparing Fellows to provide care for persons with neuroinfectious and neuroimune 
disorders they are expected to both complement and supplement “bedside-learning” through guided self-
directed learning activities and/or didactic experiences. Guided self-directed learning activities may 
include reading relevant textbooks, peer-reviewed articles, or other materials recommended by training 
program faculty. Didactic experiences may include seminars or other course work provided by the 
training program itself or by other programs either within or affiliated with the institution in which the 
fellowship training occurs. Additionally, Fellows should be encouraged to attend local or national 
conferences relevant to this aspect of training in neuroinfectious and neuroimmune disorders. Through 
these means, it is expected that the fellow will develop an advanced level of knowledge regarding the 
neuroinfectious and neuroimmune disorders including their epidemiology, neurogenetics, putative 
neurological substrates, and typical neuropathological features of the conditions listed below, where such 
are known. 
 
Neuroimmune disorders  

• Multiple sclerosis  
 o Relapsing remitting  
 o Primary progressive  
 o Secondary progressive  
 o Progressive relapsing  
• Multiple sclerosis variants  
 o Marburg’s variant  
 o Schilder’s disease  
 o Balo’s concentric sclerosis  
• Acute disseminated encephalomyelitis  
 o Hemorrhagic leukoencephalitis  
• Idiopathic Transverse Myelitis  
• Optic Neuritis  
• Neuromyelitis Optica  
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• Neurosarcoidosis  
• Neurological manifestations of rheumatological diseases  
 o Sjogren’s  
 o Systemic lupus erythematosus  
 o Behcet’s  
 o Rheumatoid arthritis  
 o Wegener’s granulomatosis  
 o Other CNS vasculitis  

Neuro-infectious diseases  
• Meningitis  
• Bacterial Meningitis  
 o Meningococcal Meningitis  
 o Pneumococcal Meningitis  
 o Haemophilus Meningitis  
 o Staphylococcal Meningitis  
 o Listeria Meningitis  
 o Tuberculous Meningitis  
 o Gram negative bacteria  
• Aseptic Meningitis  
• Chronic Meningitis  
• Fungal Meningitis  
• Cerebral Abscess  
• Spinal Epidural Abscess  
• Subdural Empyema  
• Neurological Sequelae of Infectious Endocarditis  
• HIV-associated Conditions:  
 o Aseptic Meningitis  
 o Acute/Chronic Inflammatory Demyelinating Polyneuropathy  
 o Distal Painful Sensorimotor Polyneuropathy  
 o Multiple Mononeuropathies  
 o Myopathies  
 o Vacuolar Myelopathy  
 o HIV associated neurocognitive disorder (HAND)  
 o CNS-immune reconstitution syndromes  
• HIV-associated Opportunistic Infections:  
 o CNS Cryptococcosis  
 o CNS Lymphoma  
 o CNS Toxoplasmosis  
 o Cytomegalovirus Encephalitis and radiculopathy  
 o Varicella zoster virus  
 o Progressive multifocal leukoencephalopathy  
 o Immune reconstitution inflammatory syndrome  
• Human T cell leukemia virus I and II  
• Herpes Simplex Encephalitis  
• West Nile Encephalitis  
• Subacute Sclerosing Panenecephalitis  
• Other Viral Encephalitides  
• Poliomyelitis  
• Rabies  
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• Varicella Zoster  
• Dengue  
• Leprosy  
• Lyme neuroborreliosis  
• Neurosyphilis  
• Amoebiasis  
• Rocky Mountain Spotted Fever  
• Prion-Related Diseases  
• Neurocysticercosis  
• Cerebral malaria  

Supplementary Curricular Content  
Training programs may elect to facilitate the Fellow’s development of special expertise and/or clinical 
competence in additional areas in neuroinfectious and neuroimmune disorders. Emphasis on these 
supplementary areas should not detract from the emphasis needed to master all of the elements of the 
Core Curriculum. Possible supplementary curricular content may include:  
1. dysmyelinating disorders  
2. neurogenetics  
3. neuroophthalmology  
4. neuro-urology  
5. neuro-rehabilitation  
6. cognitive rehabilitation  
7. neuro-radiology  
8. epidemiology, public health  
9. virology, microbiology, molecular biology  
10. neuropathology  
11. nerve and muscle infections and immunological disorders, such as leprosy, myositis, Guillain-Barre, 

myasthenia gravis  
 
Suggested Reading:  
CNS Infections 
1. Scheld WM, Whitley RJ, Marra CM, eds. Infections of the Central Nervous System, 3rd Edition. 

Lippincott, Williams, & Wilkins, Philadelphia, 2004.  
2. Power C, Johnson RT, eds. Emerging Neurological Infections. Taylor & Francis, New York, 2005.  
3. Bradley WG, Daroff RB, Fenichel GM, Marsden CD, eds. Neurology in Clinical Practice.  
4. Johnson RT, Griffin JW, and McArthur JC, eds. Current Therapy for Neurological Disorders.  
5. Practice Guidelines for the Management of Bacterial Meningitis: Clinical Infectious Diseases 2004; 

39:1267–84  
6. The management of encephalitis: clinical practice guidelines by the Infectious Disease Society of 

America. Clinical Infectious Disease 2008; 47: 303-27  
7. Viral encephalitis: a review of diagnostic methods and guidelines for management. European Journal 

of Neurology 2005, 12: 331–343  
8. Roos, K. Principles of Neurologic Infectious Diseases. McGraw-Hill, New York 2005.  
9. E. Turgut Tali (guest editor) Viruses and prion in the CNS. Neuroimaging Clinics of North America 

Vol 18, Feb 2008.  
NeuroAIDS 
1. The Neurology of AIDS by Howard E. Gendelman, Igor Grant, Ian Paul Everall, and Stuart A. Lipton 

(May 12, 2005) Oxford University Press, USA; 2 edition. 864 pages.  
2. McArthur JC, Brew BJ, Nath A. Neurological complications of HIV infection. Lancet Neurol. 2005 

Sep;4(9):543-55.  
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3. Ellis R, Langford D, Masliah E. HIV and antiretroviral therapy in the brain: neuronal injury and 
repair. Nat Rev Neurosci. 2007 Jan;8(1):33-44.  

4. American Academy of Neurology Practice Parameter on Evaluation and Management of Intracranial 
Mass Lesions in AIDS Note: Current guideline-reaffirmed 10/18/2003. (www.aan.com)  

5. Portegies P, Solod L, Cinque P, et al. Guidelines for the diagnosis and management of neurological 
complications of HIV infection. Eur J Neurol 2004 May;11(5):297-304. 

Multiple Sclerosis 
1. Neuroimmunology (Contemporary Neurology Series) by Patricia K.Coyle; 375 pages Publisher: 

Oxford University Press (December 30, 2006).  
2. Clinical Neuroimmunology by Jack Antel, Gary Birnbaum, Hans-Peter Hartung, and Angela Vincent; 

468 pages Publisher: Oxford University Press (Nov 24, 2005). 
3. Multiple Sclerosis: The Guide to Treatment and Management by Chris H. Polman, Alan J. 

Thompson, T. Jock Murray, Allen C. Bowling, John H.Noseworthy;160 pages Publisher: Demos 
Medical Publishing; 6th edition (March 3, 2006). 

4. Handbook of Multiple Sclerosis, Fourth Edition (Neurological Disease and Therapy) by Stuart D. 
Cook; 544 pages Publisher: Informa Healthcare; 4 edition (March 13, 2006). 

5. Frohman EM, Racke MK, Raine CS. Multiple sclerosis--the plaque and its pathogenesis. N Engl J 
Med. 2006 Mar 2;354(9):942-55  

6. Balcer LJ. Clinical practice. Optic neuritis. N Engl J Med. 2006 Mar 23;354(12):1273-80.  
7. Platten M, Steinman L. Multiple sclerosis: trapped in deadly glue. Nat Med. 2005 Mar;11(3):252-3.  
Practice Parameters  
Each of the titles below are hyperlinked to their respective webpage. Alternatively they may be accessed 
through www.aan.com 

Date  Title  
Nov 2003  The Use of Mitoxantrone (Novantrone) for the Treatment of Multiple Sclerosis Note: 

Current guideline.  
Sep 2003  Utility of MRI in Suspected MS Note: Current guideline-reaffirmed 10/23/2005. 

Supplemental data, clinician summary, and patient version available below  
Dec 2002  Immunization and Multiple Sclerosis: A Summary of Published Evidence and 

Recommendations Note: Current guideline.  
Feb 2002  Disease Modifying Therapies in Multiple Sclerosis Note: Current guideline-reaffirmed 

10/17/2003. Replaces Practice advisory on selection of patients with multiple sclerosis for 
treatment with Betaseron. Supplemental data available below.  

Jun 2000  The Role of Corticosteroids in the Management of Acute Monosymptomatic Optic Neuritis 
Note: Under revision 10/15/2005. Reaffirmed 10/18/2003.  

Transverse Myelitis/NMO 
1. Weinshenker BG, Wingerchuk DM, Pittock SJ, Lucchinetti CF, Lennon VA. NMO-IgG: a specific 

biomarker for neuromyelitis optica. Dis Markers. 2006;22(4):197-206. Review  
2. Inflammatory transverse myelitis: evolving concepts. Pittock SJ, Lucchinetti CF Curr Opin Neurol. 

2006 Aug;19(4):362-8. Review.  
3. Rubiera M, Rio J, Tintore M, Nos C, Rovira A, Tellez N, Montalban X. Neuromyelitis optica 

diagnosis in clinically isolated syndromes suggestive of multiple sclerosis. Neurology. 2006 May 
23;66(10):1568-70.  

4. Krishnan C, Kaplin AI, Pardo CA, Kerr DA, Keswani SC. Demyelinating disorders: update on 
transverse myelitis. Curr Neurol Neurosci Rep. 2006 May;6(3):236-43. Review  

5. Kaplin AI, Krishnan C, Deshpande DM, Pardo CA, Kerr DA. Diagnosis and management of acute 
myelopathies.Neurologist. 2005 Jan;11(1):2-18. Review.  
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Cerebrospinal Fluid 
1. American Academy of Neurology Practice Parameter. Addendum to Assessment: Prevention of post-

lumbar puncture headaches (2005). (www.aan.com)  
2. Proteins of the Cerebrospinal Fluid: Analysis & Interpretation in the Diagnosis and Treatment of 

Neurological Disease by Edward J. Thompson Academic Press; 2nd edition (August 12, 2005) 300 
pages.  

3. Ahmed SV, Jayawarna C, Jude E. Post lumbar puncture headache: diagnosis and management. 
Postgrad Med J. 2006 Nov;82(973):713-6. Review.  

4. Straus SE, Thorpe KE, Holroyd-Leduc J.How do I perform a lumbar puncture and analyze the results 
to diagnose bacterial meningitis? JAMA. 2006 Oct 25;296(16):2012-22. Review  

5. Link H, Huang YM. Oligoclonal bands in multiple sclerosis cerebrospinal fluid: an update on 
methodology and clinical usefulness. J Neuroimmunol. 2006 Nov;180(1-2):17-28. Review.  

6. Ellenby MS, Tegtmeyer K, Lai S, Braner DA. Videos in clinical medicine. Lumbar puncture. N Engl 
J Med. 2006 Sep 28;355(13):e12  

Neuropathology 
1. Love S. Demyelinating diseases. J Clin Pathol. 2006 Nov;59(11):1151-9. Review  
2. Lasserman H. Multiple sclerosis pathology: evolution of pathogenetic concepts. Brain Pathol. 2005 

Jul;15(3):217-22. Review.  
3. Bruck W and Stadelmann C. The spectrum of multiple sclerosis: new lessons from pathology. Curr 

Opin Neurol. 2005 Jun;18(3):221-4. Review  
4. Select chapters from Greenfield's Neuropathology (2 Volume Set) by David I. Graham and Peter L. 

Lantos.  
 


