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NURSING CARE of the
HIV-Infected INMATE

LEARNING MODULE 8: NEUROLOGICAL COMPLICATIONS of HIV

MODULE DIRECTIONS

A B O U T  C O N T I N U I N G  E D U C AT I O N  C R E D I T :
To obtain Continuing Nursing Education credit, a minimum of 80% of the questions must be
answered correctly on the self assessment test on page 9. The estimated time for completion 
of this activity is 1 hour.

There is no fee for the nursing continuing education credit for this monograph. This learning
activity is awarded 0.8 contact hour through June 30, 2007.

D I R E C T I O N S :
1. Time yourself throughout all portions of this activity.
2. Read the enclosed monograph.
3. Take the self assessment test.
4. Fill out the program evaluation. Please be sure to include the length of time it took you 

to complete the activity, self assessment test, and evaluation.
5. Complete the reader information form including your name and address.
6. Fully complete the HRSA participant information form in black pen. Each bubble must 

be fully shaded.
7. To assure your receipt of Continuing Nursing Education credit, please mail your completed 

self assessment test, program evaluation, reader information form and HRSA participant
information form (3 pages total) to: 

Jim Ybarra
Albany Medical College
47 New Scotland Avenue, Mail Code 158
Albany, NY 12208

If you have any questions, please contact Jim Ybarra 
at (518) 262-4674 or ybarraj@mail.amc.edu.

Awarding of Nursing Continuing Education Contact Hours
and/or the Accreditation of Albany Medical Center Hospital 

Provider Unit by the American Nurses’ Credentialing 
Center’s Commission on Accreditation does not imply 

that the Commission on Accreditation or Albany Medical Center 
endorses or approves of any product or vendor.

IMPORTANT: READ THESE INSTRUCTIONS BEFORE PROCEEDING!
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INTRODUCTION
Care of the HIV-infected inmate, as in the

community, has shifted since the advent of highly
active antiretroviral treatment (HAART).
Significant declines in morbidity and mortality have
resulted from the ability to fully suppress HIV
replication, with the subsequent preservation of
immune function. However, with an estimated
39% of new infections being diagnosed in
individuals with more advanced disease, the health
care provider must be able to recognize symptoms
of disease complications that affect all systems in
the body (CDC, 2006). HIV seroprevalence rates
are significantly higher in the correctional setting
than in the community (Maruschak, 1999).
Therefore, it is critical that correctional health care
providers are educated regarding frequently
encountered complications of HIV disease. The
purpose of this learning module is to provide
information regarding neurological problems
encountered in patients with HIV/AIDS.

EPIDEMIOLOGY
Prior to the HAART era, neurological

complications were a major source of disease
burden. Despite a significant decrease in 
AIDS-related morbidity and mortality with
effective treatment, many patients continue to
manifest neurological problems and in 7-20% 
of AIDS cases they are the initial manifestation 
of AIDS. Greater than 50% of HIV+ patients 
will experience a neurological problem at some
point in their disease (Power, 1995). 

PATHOGENESIS
Structures of the central nervous system (CNS)

are surrounded by the blood brain barrier (BBB).
The BBB protects the brain by controlling the
passage of substances between the blood circulation
and the CNS through its tight junctions. In the
early stages of infection, HIV invades the CNS by
infecting immune cells in the periphery and then
crossing the BBB. Monocytes, macrophages and
microglia are all cells within the CNS that once
infected, serve as means for HIV to actively

replicate. Other cells of the nervous system are not
directly infected by HIV, but are damaged by the
virus. Their subsequent malfunctioning contributes
to neurological problems.  These cells are astrocytes,
neurons and oligodendrocytes.  Although the exact
mechanisms of HIV pathogenesis in the CNS are
not completely understood, we know that there is
disruption of normal cellular functions in the
presence of HIV infection, as well as direct
neurotoxic effects of the virus itself resulting in
neuronal damage (Simpson, 2006). 

However, the majority of HIV-related
neurological complications are not felt to be 
due to HIV infection of the CNS (primary 
HIV-associated disorders). Rather, secondary effects
of HIV result in either:

• neurological opportunistic disease/neoplasms
due to immune depletion and/or

• progressive cellular/tissue dysfunction due to
chronic hyperimmune activation. 

NEUROLOGICAL COMPLICATIONS OF HIV
Direct pathogenic effects of HIV in the CNS

can result in damage to the brain, spinal cord and
meninges. HAART medications vary in their ability
to cross the BBB, and therefore are not universally
effective in controlling primary neurological
problems (see section “antiretroviral medications”).
It is important to educate patients that even in the
presence of an undetectable HIV viral load in the
blood, HIV may still be replicating in the CNS and
other compartments in the body.

HIV-Associated Dementia (HAD): HAD is 
an AIDS-defining condition defined as disabling
cognitive and/or other dysfunction interfering with
activities of daily living. Worldwide, it is the most
common cause of dementia in people under the age
of 40. 20-30% of untreated HIV-infected patients
developed dementia.  Risk factors for HAD are a
history of intravenous drug use (IVDU), older age
and decreased body mass. HAD occurs twice as
often in women as in men. There has been a
decline of approximately 50% in HIV-associated
dementia with HAART (Sacktor, 2001). Although
effective treatment for HIV has greatly reduced the

NURSING CARE of the HIV-Infected INMATE
LEARNING MODULE 8: NEUROLOGICAL COMPLICATIONS of HIV
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incidence of HAD, it remains a significant problem
among people with advanced disease.  

Memory loss is the most common presentation 
of early HAD. Other symptoms include gait
disturbance and mental slowing. Table 1 above
highlights the range of presenting symptoms of HAD.

HAD can often be confused with psychiatric
illness because presenting symptoms may include
depression, apathy and social withdrawal. However,
since the inmate population has higher proportions
of IVDU and depression, any HIV+ inmate
exhibiting symptoms suggestive of HAD should 
be screened.  

Several quick screening tools are available such 
as the Johns Hopkins Dementia Scale (Power,
1995). Screening close to the time of prison intake
should be avoided as results may be skewed by any
recent substance abuse, and by the higher rate of

depression at this point in incarceration. Abnormal
results should be repeated at a later date. 

An additional consideration in the correctional
setting is that inmates suffering from undiagnosed
HAD may have problems with impulse control,
adhering to rules and making simple decisions.
These behaviors may put them at risk for problems
with correctional staff and with other inmates. 
They may refuse medications due to an inability 
to understand cause and effect, and consequences.
Medication refusal in an HIV+ inmate should 
serve as a red flag for HAD (Herfkens, 2001). 

In addition to screening measures, useful
diagnostic tools for HAD may include CT and/or
MRI scans, and lumbar puncture. The best
treatment for HAD is HIV viral suppression with
HAART. Therefore, HAART should be initiated for
the treatment-naïve inmate. If the viral load is not

TABLE 1 CLINICAL MANIFESTATIONS OF HIV-ASSOCIATED DEMENTIA

HIV Clinical Guidelines for the Primary Care Practitioner: Mental Health Care for People with HIV Infection.
www.hivguidelines.org

TYPE OF IMPAIRMENT MANIFESTATIONS

Affective -Apathy (depression-like features)
-Irritability
-Mania, new-onset psychosis

Behavioral -Psychomotor retardation (slowed speech or response time)
-Personality changes
-Social withdrawal

Cognitive -Lack of visuospatial memory (misplacing things)
-Lack of visuomotor coordination
-Difficulty with complex sequencing 
(difficulty in performing previously learned complex tasks)

-Impaired concentration and attention
-Impaired verbal memory (word-finding ability)
-Mental slowing

Motor -Unsteady gait, loss of balance
-Leg weakness
-Dropping things
-Tremors
-Poor handwriting
-Decline in fine motor skills
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fully suppressed on HAART, a medication switch
should be planned based upon resistance testing
and consultation with an HIV specialist. 

Nursing interventions for the patient with HAD
can be critical in successful management. Some
interventions include:

• use of written reminders and simple
instructions

• repetition of all instructions
• use of pill boxes, timers and family members to

assist with medications after discharge
• orienting confused inmates to time, place and

person
• redirecting/distracting inmates from

inappropriate behaviors
• maintaining a calm demeanor with confused 

or agitated inmates.
Headache: The assessment of the HIV+ positive

patient presenting with headache is a commonly
encountered scenario in prison medical settings.
The most important factor to consider is the
presence or absence of fever. The presence of fever
should prompt a full work-up for an infectious
etiology, some of which can occur regardless of
CD4 count. Patients with lower CD4 counts,
(<200 cells/cmm), are at risk for cryptococcal
meningitis or toxoplasmosis, both of which require
prompt medical intervention. Bacterial involvement
resulting in to meningitis or sinusitis may cause
headache. Syphilis and various forms of viral
meningitis are less common but important causes of
headache. In the absence of fever, some possible
etiologies include tension, dental problems, allergy
symptoms, migraines, and malignancy. The health
care provider should take a thorough history,
including medication history, to help determine the
cause of headaches (Hubbard, 2003).

Myelopathy: HIV-associated myelopathy is a
rare but significant neurological complication.
Symptoms appear gradually over several months
and can include slowly progressive spastic
paraparesis, weakness in the lower extremities,
myalgias, muscle tenderness, leg cramps, loss of
sensation and urinary frequency/urgency.
Electromyography and muscle biopsy are useful
diagnostic tools.  Treatment can include anti-
inflammatory drugs or corticosteroids.  If the
patient is on zidovudine (AZT), that drug should

be dose-reduced or replaced with another
medication if possible (Treisman, 2003).  

Neuropathy: One of the most debilitating
neurological effects seen in patients with HIV is
distal symmetrical sensory polyneuropathy (DSP).
30% of people with moderate or severe
immunosuppression will experience DSP (Simpson,
1995). Patients will complain of burning sensations
in the feet or hands, numbness and tingling in the
feet, shooting pain and cramps in the legs. On
physical exam, patients will be noted to have absent
ankle reflexes and progressively diminished
responses to pinprick, warmth, vibration and
proprioception. DSP is caused by mitochondrial
dysfunction from HIV and/or HIV medications.
Some of the nucleoside reverse transcriptase
inhibitors (NRTIs) can result in DSP. See section
“antiretroviral medications.” Co-morbid conditions
such as diabetes, alcoholism and vitamin B12
deficiency will also cause DSP, so these conditions
should be assessed and treated.  Advanced
immunosuppression is also a risk factor for DSP
(Simpson, 1995).

As the immune system declines, the risk of
opportunistic infections of the CNS rises. The 
CD4 count is a useful guide in determining 
which infections the patient is at risk for, and is
summarized in Table 2 on page 6. HAART
treatment reduces the risk of these complications 
by restoring immune function, enabling the 
patient to fight off these infections.

IMMUNE RECONSTITUTION SYNDROME
Paradoxically, HIV/AIDS patients who are

extremely immune-depleted when initiating
HAART are at risk for becoming sicker within the
first few weeks on therapy. As the immune system
begins to recover, subclinical infections that may
have been smoldering can escalate, resulting in
illness. CNS infections such as progressive
multifocal leukoencephalopathy, CNS tuberculosis
and cryptococcal meningitis have been seen in this
setting. In this situation, known as immune
reconstitution syndrome, patients remain on their
HAART regimens but receive the appropriate
treatment for their subsequent infections. Short
courses of corticosteroids are often helpful, as well
(Simpson, 2006). 
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ANTIRETROVIRAL MEDICATIONS
Two issues will be discussed related to

antiretrovirals (ARVs) in the context of neurological
complications of HIV: 1) role of medications in
disease management and 2) neurological toxicities
related to ARVs.

As previously discussed, the BBB protects the
CNS through tight junctions that control the
passage of potentially harmful substances that
might damage the brain. Proteins are large
molecules that have difficulty crossing the BBB.
Many drugs are highly protein-bound and
therefore, do not readily pass across the BBB.
Protease inhibitors (PIs) fall into this category.
Conversely, zidovudine (Retrovir), abacavir (Ziagen)
and nevirapine (Viramune) are the ARVs that most
easily pass through the BBB. Other factors affecting
drug passage include plasma concentrations,
cerebral blood flow and lipid solubility (Schiffito,
2006).

It is unclear whether or not CNS penetration of
ARVs plays a major role in avoiding CNS
complications. However, the ability of ARVs to
suppress viral replication and preserve immune
function protects against neurological opportunistic
infection and HAD.  

Neurological symptoms may overlap with ARV
side effects. It is always essential to determine the
etiology of symptoms and an HIV specialist should
be consulted. As previously mentioned, AZT may
cause headaches or myelopathy. A history of onset
of symptoms within 9-12 months of starting the
drug is suggestive of medication side effect, and the
appropriate measures should be taken.

Nucleoside reverse transcriptase inhibitor-
induced DSP is common. The causative drugs are
referred to as the “d” drugs and include ddI
(didanosine) and d4T (stavudine). Use of these two
medications together in a HAART regimen is not
recommended due to the overlapping toxicities
resulting in additional risk for DSP. Dose reduction
or elimination of the offending drug may resolve
the symptoms, but if not caught early enough,
damage to the nerves may be permanent. Typically,
the symptoms of pain in the feet will occur within
weeks or months of starting one of these drugs
(Simpson, 1995). 

A phenomenon called “coasting” may occur
upon stopping the offending drug in which patients

experience a temporary increase in symptoms in the
first few weeks off the drug before the pain begins
to subside. Patients need to be educated about this
possibility and treated aggressively for pain.
Effective modalities for pain management include
antiinflammatories, opioid analgesics and topical
capsaicin patches. Other classes of medications 
that can have a beneficial affect are tricyclic
antidepressants and some anticonvulsants. In a
patient with advanced disease, suppression of HIV
viral load on HAART therapy is important in
limiting further damage.  Patients exhibiting DSP
due to medications, versus HIV itself, will generally
have a more abrupt onset of symptoms temporally
related to starting the medications (Schiffito, 2006).

Neurological side effects associated with the 
non-nucleoside reverse transcriptase inhibitor
efavirenz (Sustiva) occur in approximately 50% 
of patients on this drug. These symptoms may
include dizziness, headache, confusion, stupor,
impaired concentration, agitation, amnesia,
depersonalization, hallucinations, insomnia and
abnormal or vivid dreams. The symptoms will
occur within the first 4 weeks on the medication,
peaking at 14 days, and often subside on their own.
Efavirenz is typically dosed at bedtime in order to
have the patient sleep through the side effects, but
dosing can be switched to AM if that is more
tolerable for the patient. Efavirenz should be
administered on an empty stomach, as food will
increase absorption of the drug and, hence, side
effects will increase (Haas, 2004).  

Educating the patient regarding the possibility
and nature of potential side effects will greatly
diminish anxiety and improve adherence.  As with
all ARV side effects, the corrections nurse plays a
key role in providing anticipatory guidance and
ongoing assessment of the patient on ARVs. Side
effects are the foremost reason for non-adherence
and patients need ongoing support to adhere to
their therapy. Patients with a significant history 
of depression and/or mental illness should be
monitored very closely if they are on an 
efavirenz-containing regimen. Efavirenz is also
contraindicated in pregnancy, and women of 
child-bearing age should be counseled regarding
this. All ARVs should be monitored within the
context of the inmate’s medication list, as many
drug-drug interactions exist.  
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CONCLUSION
Although patients with access to effective

treatment for HIV are living longer, neurological
complications of HIV disease remain a significant
issue.  Nurses and all health providers working with
HIV-infected patients need to be aware of the

possible disease complications and medication side
effects that may be impacting their patients. This
module will hopefully serve as a useful tool to this
end.

TABLE 2

Toxoplasmosis

Cryptococcal 
meningitis

PML

CMV encephalitis

CNS lymphoma

Neurosyphilis

Tuberculosis 
meningitis

OPPORTUNISTIC INFECTIONS/NEOPLASMS OF THE 
CENTRAL NERVOUS SYSTEM

HIV/AIDS Nursing Secrets, 2003

Parasite

fungus

virus

virus

malignancy

bacteria

bacteria

<100 cells/mm

<200 cells/mm

<50 cells/mm

<50 cells/mm

<100 cells/mm

any

any

Pyrimethamine + 
Folinic acid +
Sulfadiazine

Acute treatment:
Amphotericin

Maintenance: 
Diflucan

HAART

Ganciclovir/Foscarnet

Radiation

Penicillin

Anti-TB medication 
for 12-18 months

Treatment is lifelong; monitor CBC, 
renal function; encourage hydration

Monitor BP during infusion; watch RFTs

Monitor CBC and LFTs 

High mortality rate

High mortality rate

Treatment is palliative; high mortality rate

Monitor RPR annually on all HIV patients

Monitor PPD annually on all HIV patients,
unless previously positive

DIAGNOSIS CAUSE CD4 COUNT TREATMENT NURSING IMPLICATION
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SAVE THE DATE!

SATELLITE VIDEOCONFERENCE
Occupational & Non-Occupational 
Post Exposure Prophylaxis
Part of the Videoconference Series, 
Management of HIV/AIDS in the 
Correctional & Community Setting
Wednesday, April 11, 2007
12:30-2:30 PM Eastern Time
Available via satellite downlink, telemedicine or the internet
(advance registration required)
For additional information: 
www.amc.edu/hivconference
ybarraj@mail.amc.edu
518.262.4674. 

ADDITIONAL INFORMATION AND RESOURCES

COMMUNICABLE DISEASES:
ARE YOU AT RISK?

This 30-minute videotape encourages inmates to get tested 
for HIV, hepatitis B & C, and sexually transmitted diseases 
by discussing risk factors. This resource was developed in
collaboration with Albany Medical College, the New York 
State Department of Correctional Services and the
pharmaceutical industry. To receive a free copy of this
videotape, call (518) 262-4674 or email ybarraj@mail.amc.edu. 
Supply is limited.

DID YOU KNOW?

The AIDS Education & Training Center (AETC) Program,
administered by the Health Resources and Services
Administration, supports a network of 11 regional centers 
that coordinate free education for health care providers 
treating persons living with HIV/AIDS. These 11 centers 
cover all 50 states and are a resource which is available to
health care providers desiring HIV clinical education. 
To learn of an AETC in your region, visit www.aidsetc.org
or call (973) 972-6587.

Please share this monograph with your nursing

colleagues making photocopies of the Continuing

Nursing Education documents if needed. Additional

copies of this monograph can also be downloaded

from Albany Medical College’s website at:

www.amc.edu/Patient/services/HIV/index.html

(go to correctional education).










