	CNS DISEASE IN HIV INFECTION

AIDS patients are susceptible to the same neurologic diseases as patients who do not have HIV infection.
In addition ,other CNS disease Can be classified into

A. Opportunistic infection
B. Complications caused by HIV virus itself
C. Neoplasms in HIV

D..Drug used in HIV and opportunistic infection management.
A.Opportunistic  infectious

1) Bacterial-TBM, atypical Mycobacteria

2) Viral-CMV, Herpes simplex virus, EBV
3) Fungal-Crytoptocococisis, histoplasmosis
4) Protozoa-Toxoplamosis, neurocysticercosis
5) Progressive Multifocal leukoencephalopathy (PML)
B.Complicated related to HIV virus itself.

1) The HIV-1–associated cognitive/motor complex or AIDS dementia complex (ADC),
2) Vacuolar myelopathy
3) Peripheral neuropathies. 
4) Aseptic meningitis
C.Neoplasms 

1) CNS lymphoma
2) Kaposi sarcoma

D.Drugs

1) Neuropsychiatric manifestation- -EFV
2) Peripheral neuropathy-Didanosine,stavudine,Zalcitabine
Others

Cerebrovascular diseases

Myopathies

Introduction. 

The manifestations of AIDS and its neurologic complications differ in children, whose immune and nervous systems are infected at an immature stage, whether in utero, during delivery, or postpartum. CNS complications tend to progress more rapidly in children, probably because of the inability of their immune systems to mount an appropriate T-cell, B-cell, or cytokine response to the infection. 

Neurologic involvement in HIV infection is more frequent in children than in adults. It may take the form of a loss of previously acquired intellectual and motor milestones or of developmental delay. 

Pathophysiology: 

When immune defenses are impaired, opportunistic infections arise, often from reactivation of previously acquired organisms. 
Other organisms, such as the JC or SV40 viruses that cause PML, may be activated directly by HIV gene products. 
The likelihood of a particular neurologic syndrome correlates with the clinical stage of HIV infection as reflected by viral load, immune response, and CD4+ lymphocyte counts. This, in turn, is related to the severity of immunodeficiency and autoimmunity and to serum and tissue cytokine levels. 
Pathophysiology: 

The T gondii organism is related to Plasmodium malariae and Cryptosporidium, Isospora, and Sarcocystis species. These parasites form a group termed coccidian parasites, which have a characteristic method of host transmission. The parasite can attach to any host cell in the body (except non-nucleated RBCs), and they can become invaginated, forming a parasitophorous vacuole in which the organism resides. 

In definitive hosts, such as cats and other members of the feline family, sexual reproduction leads to oocyst development in the intestinal lining. These oocysts are infective. They are hardy and can survive in temperate climates in moist soil and without direct sunlight for up to 1 year. Infection then may occur when a secondary host (all other hosts including humans) ingests the oocysts. 
After intestinal transit, parasitemia and widespread dissemination occur throughout the body. This acute phase is followed by a latent phase during which encystation occurs in various tissues, particularly in skeletal and cardiac muscles and in the brain. Once within the host tissue, asexual multiplication ensues. The asexual cycle occurs in 2 forms. In immunocompetent but nonimmune hosts, multiplication of tachyzoites, producing small cysts, is rapid but replication slows with the development of host immunity. The bradyzoites, which divide slowly, remain dormant within the cysts. These cysts are highly infective, and when cats ingest mice with the cysts, the life cycle of the parasite is completed. 
In immunocompetent hosts, cysts containing live T gondii organisms cause no harm; most patients remain asymptomatic but seropositive. However, if the immune system of the host declines, the cysts may reactivate, causing disseminated infection that manifests as encephalitis, myocarditis, or chorioretinitis
In immunocompromised patients, T gondii infection is potentially fatal. If seronegative, these patients can be infected via the usual oral route or via transplantation of an organ. More commonly, infection results from reactivation of latent tissue cysts. 
CNS toxoplasmosis

Patients with AIDS are at particular risk for developing disseminated toxoplasmosis, which more often manifests as central nervous system (CNS) abnormalities. 
As many as 50% of patients with AIDS who are seropositive for T gondii develop encephalitis. Toxoplasmosis is the most common cause of a focal brain lesion in patients with AIDS. The disease commonly localizes to the basal ganglia, although other sites in the brain and spinal cord may be affected. A solitary focus may be seen in one third of patients, but multiple foci are seen more commonly. 
Histologic findings in CNS toxoplasmosis include inflammatory solid or cystic granulomas secondary to glial mesenchymal reaction with surrounding edema and microinfarcts resulting from focal vasculitis. 
Histologic Findings: 
· Lymphocytic meningitis, individual cyst-containing lesions 

· Astroglial and microglial nodules 

· Associated lymphocytic vasculitis 

Management.

Decision to treat a patient for CNS toxoplasmosis is usually empiric; standard therapy consists of combination pyrimethamine, sulfadiazine, and folinic acid, which is often continued for life. In patients who cannot tolerate sulfa drugs, clindamycin may be used.

Acute therapy- Total duration for acute therapy is at least 6 weeks
Pyrimethamine 

200 mg PO day 1

Then 50 mg (<60 kg body weight) to 75 mg (>60 kg) PO daily.

Sulfadiazine

1g (<60 kg) to 1.5 g (>60 kg) PO QID

Leucovorin 
10–20 mg PO daily (can increase>50 mg) 

Alternative therapy
a)Pyrimethamine (leucovorin)* and clindamycin 600 mg IV or PO q6h

b)TMP-SMX (5 mg/kg TMP and 25 mg/kg SMX) IV or PO BID

c) Pyrimethamine (leucovorin) plus Atovaquone 1.5g PO BID with meals (or nutritional supplement)

and)

d)Sulfadiazine 1–1.5g PO q6h Atovaquone 1.5 g PO BID with meals (or nutritional supplement)

e) Pyrimethamine (leucovorin)* and azithromycin 900–1200 mg PO QD

For severely ill patients who cannot take oral medications TMP-SMX IV and Pyrimethamine PO 

Adjunctive corticosteroids (e.g.,dexamethasone) should be administered when clinically indicated for treatment of mass effect attributed to focal lesions or associated edema and discontinued as soon as clinically feasible

Anticonvulsants should be administered to patients with a history of seizures

Chronic maintenance therapy (Secondary Prophylaxis)

First choice

• Sulfadiazine 500–1,000 mg PO QID plus

pyrimethamine 25–50 mg PO QD plus leucovorin

10–25 mg by mouth daily 
Second choice

• Clindamycin 300–450 mg PO every 6–8 hours plus

pyrimethamine 25–50 mg PO QD plus leucovorin

10–25 PO QD

• Atovaquone 750 mg PO every 6–12 hours with or

without pyrimethamine 25 mg PO QD plus leucovorin

10 mg PO QD 
Lab Studies: 
1.Cerebrospinal fluid 
Mildly elevated protein  and Mild pleocytosis 
2.Consider the following peripheral neuropathy workup depending on the specific clinical situation:
· HIV-RNA viral load 
· Complete blood count
· Fasting blood sugar and 2-hour glucose tolerance test
· Hemoglobin A1C
· Antinuclear antibody screen
· Extractable nuclear antibody screen
· ESR

· U/E/C

· Paraproteinemia workup
· Lyme serology
· Thyroid function tests
· Hepatitis workup
· Vitamin B-12 and folic acid levels - In patients with B-12 levels below 350 pg/mL, homocysteine and methylmalonic acid levels are more sensitive indicators of a deficiency; intrinsic factor or parietal cell antibody testing and a Schilling test may be indicated.
3.Electromyography/nerve conduction study
-Symmetric features
-Sensory findings predominate over motor abnormalities
-Greater involvement of lower than upper extremities
-Distal axonal degeneration 
-Significantly reduced sensory and motor amplitudes 
-Normal-to-mildly reduced sensory and motor conduction velocities 
-Normal-to mildly increased sensory and motor distal latencies
Histologic Findings

Histologic findings include the following: 

-Axonal degeneration 

-Some demyelination 

-Prominent perivascular infiltration by T lymphocytes and macrophages

-Mild loss of dorsal root ganglion neurons, some found to harbor HIV by in situ polymerase chain reaction 
Medical Care: 
Institution of HARTT is the mainstay of management. Avoid the drugs which may cause peripheral neuropathy.

Treatment options fall into 2 groups: causal and symptomatic. 
Causal treatment
· Avoid neurotoxic medications, if possible.
· Correct vitamin B12 and folate deficiency.
· Consider thiamine replacement if malnourished
MULTIPLE   PERIPHERAL MONONEUROPATHIES.

Can occur in the setting of HIV-1 disease. The presentation can be similar to multiple mononeuropathies in the non-HIV population. 
Pathophysiology

These neuropathies are typically inflammatory in nature and may involve single or multiple cranial or peripheral nerves. EMG and nerve conduction studies show asymmetric multifocal involvement with axonal degeneration, and CSF will show elevated protein level and pleocytosis. They vary with the stage of HIV infection. Early multiple mononeuropathy (MM) is usually self limited. Late MM in a patient with a CD4 count <50 is usually related to CMV infection and can progress rapidly; PCR for CMV should be sent if HIV-associated MM is suspected. Anti-CMV therapy must be initiated. The practitioner should also consider complications of herpes or lymphoma when treating this disease. 
Clinical presentation.

History: 
The patient describes multifocal asymmetric sensory and motor complaints in the distribution of cranial nerves, peripheral nerves, or nerve roots. Physical: 
Physical findings include 
asymmetric weakness and reflex and sensory loss
-More severe involvement suggests CMV.
-Progression may change presentation from multifocal mononeuropathies to a more generalized polyneuropathy.
Causes: 
A limited form (1-2 nerves) presents in HIV-seropositive patients without AIDS and may have an autoimmune origin. 
A more generalized form (>2 nerves) presents in patients with AIDS. While CMV is often shown to be the cause, the occurrence of clinical CMV in AIDS has declined with the advent of highly active antiretroviral therapy several years ago

Investigations

-FHG and ESR

-Even with widespread disease, the routine laboratory tests (eg, leukocyte count, hematocrit, sedimentation rate) may produce normal results.

Lumbar puncture

-CSF examination, which is essential in diagnosing CNS disease. 
-Elevated opening pressure is associated with a poor prognosis. 
Biochemistry-
-CSF glucose is depressed

-the protein concentration is usually elevated

-leukocyte counts are 20/mL or higher, with lymphocytes generally outnumbering neutrophils.
NB-CSF can be normal at times, which is observed in patients with AIDS who are unable to mount an adequate inflammatory response or in persons with early asymptomatic infection

Smear and culture

An India ink preparation 

If performed correctly, 25-50% of patients with cryptococcal meningitis show Cryptococcus.
Serology-CRAG

-Latex agglutination test to detect cryptococcal polysaccharide in serum or CSF is an extremely important adjunct to the diagnosis.
-In patients with meningitis, cryptococcal antigen is positive in more than 90% CSF and serum is positive in approximately 75%. 
NB. Anticryptococcal antibodies do not have diagnostic significance, and low concentrations develop in a significant percentage of healthy people. 
Culturing 

-May be appropriate even when the CSF profile is normal. In patients with an indolent waxing and waning course

-Diagnosis depends on detecting the organism by culture; therefore, always confirm positive smears with cultures.

-Culture centrifuged CSF specimens on 3 or more occasions to increase the yield.

Management
a)Intensive phase / Sterilization phase

Initially, administer amphotericin B at 0.7-1 mg/kg/d for 2 weeks, with or without 2 weeks of flucytosine at 100 mg/kg/d, 
b)Consolidation phase

followed by fluconazole at 400 mg/d for a minimum of 10 weeks
c)Maintenance therapy

Maintenance therapy by administering fluconazole at 200mg/d for life. Or until CD4 count greater than 200

Other aspects. 
1-CSF pressure should be monitored during the initial phase of therapy, and elevated pressures should be controlled by therapeutic CSF removal. 
2-A repeat lumbar puncture is recommended in all patients 2 weeks after the initiation of therapy to ensure that CSF cultures are responding ideally by culture. But can do India stain and CRAG
3-HAART should be started in the consolidation phase of therapy


	Manifestations at seroconversion are often subclinical but may include 

· Meningitis

· acute encephalopathy with seizures, confusion, and delirium.

· Early peripheral nerve manifestations include isolated acute cranial nerve palsies and Guillain-Barré syndrome. 

TOXOPLASMOSIS

Introduction

Toxoplasmosis is a disease caused by an obligate intracellular protozoan parasite termed Toxoplasma gondii. The term was derived from the crescent shape of the parasite (toxon is Greek for arc) plus the name of the North African rodent in which it was first observed, the gondii.

It infects the nucleated cells of virtually all warm-blooded animals. Some species of felines are the definitive host for sexual reproduction of the parasite. Asexual reproduction occurs in secondary hosts, such as rodents, livestock, birds, and humans and culminates in the formation of tissue cysts, which persist for the lifespan of the secondary host. 

Routes of infection

Human infection usually occurs via the oral or trans-placental route. 

Consumption of raw or undercooked meat containing viable tissue cysts (principally lamb and pork), direct ingestion of oocysts from contaminated soil and water, or consumption of unwashed vegetables have been common sources of infection. Infection has occurred after drinking unpasteurized goat's milk. 

Transplacental infection occurs if the mother acquires an acute infection or if a latent infection is reactivated during immunosuppression. 
Pathology

In adults, most T gondii infections are subclinical, but severe infection can occur in patients who are immunocompromised, such as those with AIDS and malignancies. 
Affected organs include both the gray and white matter of the brain, retinae, alveolar lining of the lungs (where it may mimic Pneumocystis carinii infection), heart, and skeletal muscle.
AIDS-associated Toxoplasma encephalitis results from reactivation of chronic latent infection in more than 95% of patients. 
Congenital toxoplasmosis may be associated with anomalies such as microcephaly, microphthalmia, hydranencephaly, hydrocephalus secondary to aqueduct stenosis, porencephalic cyst, and periventricular calcification. 
Clinical presentation of CNS disease.

History: 

The natural history of CNS toxoplasmosis includes the following: 
· Initially, constitutional symptoms and headache
· Later, confusion and drowsiness, seizures, focal weakness, and language disturbance
· Without treatment, progression to coma in days to weeks
Physical: 
· Personality and mental status changes are noted.
· Seizures, hemi paresis, hemianopia, aphasia, ataxia, and cranial nerve palsies may be observed.
· Occasionally, symptoms and signs of a radiculomyelopathy predominate.
DDX
Ring enhancing lesions.

TBM

Cerebral abseses

Other differentials

-All other opportunistic infections.

-Other CNS manifestations of HIV.

Investigations.

Lab Studies: 
Serology
-Rising serum immunoglobulin G (IgG) titers are observed. 
-An immunoglobulin M (IgM) antibody response is seen in cases of newly acquired toxoplasmosis-but in severe immunesuppresion it may not rise. Antibody levels may be very low, especially in AIDS patients

Lumbar puncture 

-may be contraindicated because of increased intracranial pressure. Cerebrospinal fluid (CSF) findings may include elevated protein and variable glucose and WBC counts.
- (PCR) may be helpful in the diagnosis.
Imaging Studies: 
CT scan or MRI
-Single or multiple hypodense or hypointense lesions in white matter and basal ganglia with mass effects may be observed.
-Lesions may enhance in a homogeneous or ring pattern with contrast.
-MRI is more sensitive than CT scan in detecting multiple lesions.
-Single lesions favor the diagnosis of lymphoma over that of toxoplasmosis.

Procedures: 
Indications for brain biopsy include the following:
· Single mass lesion and negative serologic results
· No response to 14 days of empiric therapy
· Diagnostic yield of stereotactic biopsies increases with the number of specimens obtained.
PERIPHERAL NEUROPATHY

DISTAL PAINFUL SENSORIMOTOR POLYNEUROPATHY

Is the most common type of HIV-1 associated peripheral neuropathy. It usually develops during late HIV infection. 

Pathophysiology: More than one pathophysiologic mechanism likely exists:

1)HIV may act directly by infecting dorsal root ganglion neurons. A direct relationship between the HIV-RNA load and the severity of neuropathic pain has been shown

2)These neurons may also be injured by locally infiltrating activated macrophages that secrete neurotoxic cytokines or other metabolites
3) Other factors may be involved, including nutritional and vitamin deficiencies.
4)Antiretroviral (eg, didanosine, stavudine, zalcitabine, rarely lamivudine)

Antiretroviral toxic neuropathy (ATN), which occurs in up to 60% of patients and likely results from mitochondrial dysfunction, has been recognized. 

Clinical presentation

History: 

· Painful feet (including soles) that are sensitive to light touch

· Distal numbness

· Distal weakness in the more advanced stage

· Autonomic symptoms referable to urogenital and intestinal function

· Rare in otherwise healthy seropositive patients

Can be asymptomatic

Physical: 

· Panmodal distal sensory loss

· Mild distal weakness

· Hyporeflexia or areflexia

· Symmetric presentation

· Autonomic signs (often can be elicited by careful evaluation)

DDX

· Acute Inflammatory Demyelinating Polyradiculoneuropathy 
· Chronic Inflammatory Demyelinating Polyradiculoneuropathy 
· Diabetic Neuropathy 
· HIV-1 Associated Multiple Mononeuropathies 
· Nutritional Neuropathy 
· Toxic Neuropathy 
· Uremic Neuropathy 
· Vitamin B-12 Associated Neurological Diseases 
· Alcoholic neuropathy
· Metabolic neuropathy
· Paraneoplastic neuropathy
· Paraproteinemic neuropathy
· Cytomegalovirus (CMV)–related mononeuropathy
· Human T-cell leukemia virus type 2 (HTLV-2)–related neuropathy
· Vasculitic neuropathy
Drug Category: 
Tricyclic antidepressants 
 TCAs are effective in painful paresthesias. While dosages are similar, drugs in this category vary in their sedative properties. 
Amitriptyline can be used if the patient suffers from insomnia, while nortriptyline and desipramine are better choices when sedation becomes a problem.
Anticonvulsants

Gabapentin

Gabapentin alleviates painful dysesthesias and spasms. It is well tolerated with a wide dose range

Day 1-3: 300 mg PO qd
Day 4-6: 300 mg PO bid
Day 7-9: 300 mg PO tid
Lamotrigene

Inhibits release of glutamate and inhibits voltage-sensitive sodium channels, which stabilizes neuronal membrane

Monotherapy: 50-100 mg/d PO divided bid initial dose; 100-400 mg/d PO qd or divided bid maintenance; not to exceed 500 mg/d
Carbamazepine

Carbamazepine (Tegretol, Carbatrol, Epitol) -- Has antineuralgic effects; may depress activity of the nucleus ventralis of the thalamus or decrease synaptic transmission or summation of temporal stimulation by limiting influx of sodium ions across cell membrane or by other unknown mechanisms.

Initial dose: 200 mg PO bid; increase gradually prn over 2-wk interval to 200 mg PO tid; target blood serum concentrations are 4-12 mg/L
Sustained release dosing: Therapeutic dose bid
Phenytoin

Topical anesthetics 

These agents are used to induce localized analgesia.
i) Lidocaine (Lidoderm 5% patch)

ii)Capsaicin (Dolorac, Zostrix) - Natural chemical derived from plants of Solanaceae family. Penetrates deep for temporary relief of minor aches and pains of muscles and joints associated in inflammatory reactions. May render skin and joints insensitive to pain by depleting substance P in peripheral sensory neurons. Has demonstrated effectiveness in several studies of diabetic neuropathic pain and in other types of neuropathic pain.
CRYPTOCOCCAL MENINGITIS
Introduction
Cryptococcus neoformans is an encapsulated yeas
Virulence plays a relatively small role in determining the outcome of an infection varies among strains of cryptococci. 
-The crucial factor is the immune status of the host. The most serious infections usually occur in patients with defective cell-mediated immunity. 
-For example, patients with 
· AIDS
· undergoing organ transplantation
· Reticuloendothelial malignancy, 
· Corticosteroid treatment (
· Patients with sarcoidosis experience the most serious infections. 
-With the global emergence of AIDS, the incidence of cryptococcosis is increasing and now represents a major life-threatening fungal infection in these patients. Mycology 
C neoformans has 2 varieties—neoformans and gattii. Worldwide, C neoformans var neoformans serotype A causes most cryptococcal infections in patients who are immunocompromised, including patients infected with HIV. 
For unknown reasons, C neoformans var gattii rarely infects persons with HIV infection and other patients who are immunosuppressed. Patients infected with C neoformans var gattii are usually immunocompetent, respond slowly to treatment, and are at risk for developing intracerebral mass lesions (eg, cryptococcomas). 
-large polysaccharide capsule surrounds each cell. 
Clinical presentation

-Meningitis and meningoencephalitis are the most common manifestations and are usually subacute or chronic in nature.

-This form of infection invariably is fatal without appropriate therapy; death may occur from 2 weeks to several years after the onset of symptoms.

-The clinical presentation and course of cryptococcal meningitis are variable, relating in part to underlying medical conditions (eg, diabetes, sarcoidosis, glucocorticoid use) and the immune status of the host. 

-The most common symptoms are headache and altered mental status, including personality changes, confusion, lethargy, obtundation, and coma. 

-Nausea and vomiting are frequent; fever and stiff neck are less common.

-Some patients who are HIV positive may have minimal or nonspecific symptoms at presentation. Patients are often afebrile or have a mildly elevated temperature.

-Symptoms, including blurred vision, photophobia, and diplopia, may occur secondary to arachnoiditis, papilledema, optic nerve neuritis, and chorioretinitis.

-Other findings include hearing defects, seizures, ataxia, aphasia, and choreoathetoid movements.

-Dementia is a potential sequela and may indicate the presence of hydrocephalus as a late complication

Monitoring Ampotericin B
-Hydration of patient
-Hypokalemia and total body depletion of potassium can occur in patients with normal renal function

-Adjust doses to prevent associated renal failure

-Mild-to-moderate elevations of serum creatinine are common and reversible

-Renal dysfunction is dose dependent

-Monitor
· renal function

· serum electrolytes (eg, magnesium, potassium)

· Liver function

· CBC count, and hemoglobin concentrations

-Resume therapy at lowest level (eg, 0.25 mg/kg) when therapy is interrupted for >7 d; hypoxemia, acute dyspnea, and interstitial infiltrates may occur in patients who are neutropenic and receiving leukocyte transfusions (separate time of amphotericin infusion from time of leukocyte transfusion)




