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Cardiovascular disease has become an important consideration 

for patients with HIV infection, with increased risk related to HIV 

itself, antiretroviral medications and their eff ect on lipids and 

the metabolic syndrome. People with HIV infection initiating 

combination antiretroviral therapy (cART) must be monitored 

for dyslipidaemia, hypertension and diabetes, all of which 

predispose to the development of coronary artery disease. 

Cardiac causes of dyspnoea in people with HIV infection 

include cardiomyopathy, pericardial eff usions and pulmonary 

hypertension. The risk of inducing an arrhythmia should be 

considered whenever new medications are prescribed.

20.1.1  Coronary artery disease
Pathogenesis
HIV infection itself can cause marked functional alterations 

to vascular endothelium including enhanced expression of 

adhesion molecules, elevated levels of infl ammatory cytokines, 

hypercoagulability and even endothelial cell apoptosis.1 

It may also cause dyslipidaemia, particularly a lowering of 

cholesterol levels (including both high-density lipoproteins 

(HDL) and low-density lipoproteins (LDL) and an increase 

in triglycerides.2 These changes may contribute to coronary 

artery disease. However, ischaemic cardiovascular events in 

people with HIV infection continue to be strongly associated 

with the traditional risk factors such as cigarette smoking, 

hypertension, family history and hypercholesterolaemia.3, 4 

Such events are likely to increase as life expectancy improves 

with cART. Furthermore, antiretroviral agents, particularly the 

protease inhibitors, can contribute to coronary artery disease 

by causing derangements in metabolism similar to the 

metabolic syndrome i.e. impairing glucose tolerance, raising 

triglyceride and cholesterol levels, causing lipodystrophy 

syndrome1,5 and raising blood  pressure.6

The Data Collection on Adverse events of Anti-HIV Drugs 

(DAD) study group showed that combination antiretroviral 

therapy led to a 26% relative increase in the rate of myocardial 

infarction each year in the fi rst few years of use (although the 

absolute risk was low).7 A follow-up analysis revealed protease 

inhibitors were the most likely agents to have this eff ect partly 

explained by the dyslipidaemia they cause. The authors found 

there was additional risk of myocardial infarction in those 

taking protease inhibitors versus those taking combination 

antiretroviral therapy that did not include these drugs.8 It is 

important to note that, although signifi cant, the magnitude 

of the increased risk was not very great (relative risk 1.16) and 

the benefi ts of antiretroviral therapy can be very profound and 

may include cardiovascular health.9 Indeed in the Strategies for 

Management of Antiretroviral Therapy (SMART) study, there 

were signifi cantly fewer fatal and non-fatal cardiovascular 

events in the viral suppression (treated) group compared with 

the drug conservation group (episodic treatment according to 

CD4 cell count; the majority of whom received no antiretroviral 

therapy for the duration of follow-up prior to study closure by 

the Data Safety Monitoring Board).10 

In 2008, an analysis of the DAD cohort study data, revealed 

an increased risk of myocardial infarction in patients recently 

exposed to abacavir (relative risk 1.90) and didanosine (relative 

risk 1.49) compared to those without such an exposure.11 

In those patients on abacavir- or didanosine-containing 

regimens with high risk for coronary artery disease, attention 

should be directed to minimising other cardiovascular risk 

factors present. Whether patients should be switched to an 

alternative cART is currently under debate. Cardiovascular risk 

for tenofovir was not evaluated in the DAD study.12    

Therefore it is very important to monitor for, and manage, 

cardiac risk factors as they arise as part of routine HIV care.13 

For example, weight and blood pressure should be recorded 

regularly, and anthropometry, which may reveal lipodystrophy, 

should be performed. Fasting lipid (particularly LDLs and 

triglycerides) and glucose levels should be checked prior to 

initiation of cART and every six to twelve months thereafter 

while the patient is on cART.14 More detailed assessments 

such as carotid artery studies and stress echocardiograms 

may be required, depending on symptoms. Routine coronary 

angiograms, however, are not indicated. 

Management should focus on preventive strategies – smoking 

cessation, hypertension control, dietary assessment and follow-

up, weight loss and exercise. Dyslipidaemia treatment may 

necessitate a change in antiretroviral therapy (e.g. switching 

from protease inhibitors), although the control of HIV 

replication dictates what strategy is used. HMGCoA reductase 

inhibitors (statins) are eff ective in reducing both cholesterol 

and triglycerides, but may be associated with rhabdomyolysis 

(especially in combination with fi brates). In people with HIV 

infection, pravastatin is safer to use than atorvastatin (which 

should be used cautiously, commencing with a low dose) and 

simvastatin (which should be avoided).15 Ezetimibe can reduce 

cholesterol levels by decreasing gastrointestinal uptake. Fibrates 

(e.g. gemfi brozil, fenofi brate) produce greater reductions in 

triglycerides than cholesterol levels. Both fi brates and most 

statins interact with protease inhibitors, as both are metabolised 

by hepatic cytochrome P450 3A4 enzymes. Omega 3 acid 

ester and nicotinic acid derivatives can reduce triglycerides. 

Oral hypoglycaemic agents can cause serious side-eff ects (e.g. 

lactic acidosis with metformin) and glitazones can interact with 

protease inhibitors.

20.1.2  Dilated cardiomyopathy
Dilated cardiomyopathy is diagnosed when both ventricles are 

enlarged with an ejection fraction of less than 45% in the absence 

of coronary artery or valvular disease. Before the advent of cART, 
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the estimated annual incidence of dilated cardiomyopathy 

was 15.9/100016 and while much of this was subclinical 

disease, at the time it was considered the most serious cardiac 

complication of  HIV infection17 and, comparatively, carried a 

very poor prognosis compared to other causes of myocarditis.18 

It has been estimated that cART has reduced the incidence of 

cardiomyopathy by 30%.19

Pathogenesis
Myocarditis, the primary cause of dilated cardiomyopathy, is 

characterised by an infl ammatory infi ltrate with destruction of 

adjacent myocardial cells; it is pathologically distinct from the 

ischaemic damage of coronary artery disease. Myocarditis may 

be present without evidence of dilated cardiomyopathy, and 

was found in up to half of the autopsies performed on a series of 

HIV patients.20 The aetiology is usually unknown, but myocarditis 

has been caused by viral infections, including HIV (which can 

invade via perivascular macrophages and cause apoptosis in 

cardiomyocytes21), cytomegalovirus, Epstein Barr virus, and 

Coxsackie B3 virus and other disseminated infections which 

have involved the myocardium (e.g. Candida, Cryptococcus and 

Toxoplasma gondii).17 Opportunistic pathogens are identifi ed in 

only 20% of cases, usually when cardiomyopathy occurs in the 

setting of disseminated infection. 

HIV may cause dilated cardiomyopathy indirectly through the 

release of cytokines such as tumour necrosis factor-alpha and 

interleukin (IL)-6; moreover, cytokines in turn cause the release 

of immune-modulating factors (e.g. nitric oxide), that are both 

neurotoxic and cardiotoxic. This may explain the poor prognosis 

of dilated cardiomyopathy with concurrent encephalopathy.22 

Dilated cardiomyopathy can also result from nutritional 

defi ciency (e.g. from a defi cit in individual vitamins and minerals 

such as vitamin B12, carnitine and selenium, to more generalised 

defi ciencies  seen in the generally malnourished), medication 

(zidovudine, pentamidine, IL-2, interferon and doxorubicin) and 

drug use (cocaine and metamphetamine).17

Clinical manifestations and diagnosis
While patients are frequently asymptomatic in the early stages, 

the signs of dilated cardiomyopathy include a displaced apex 

beat and, if secondary heart failure ensues, tachypnoea, a raised 

jugular venous pressure, gallop rhythm, regurgitant murmurs, 

and pulmonary oedema. An echocardiogram will document the 

extent of disease (ventricular and valvular dysfunction), detect 

raised pulmonary artery pressures and pericardial eff usions; 

it is a more sensitive test than either electrocardiogram or 

chest x-ray. Endomyocardial biopsy may help to identify the 

aetiology of dilated cardiomyopathy, particularly if other tests 

are inconclusive. (Image 20.1)

Treatment
The standard therapies for cardiac failure apply to people 

with HIV infection – fluid restriction, diuretics, digoxin, 

angiotensin-converting enzyme inhibitors and beta-

blockers, such as carvedilol, bisoprolol and slow-release 

metoprolol. Heart transplantation has been successfully 

carried out in a few otherwise asymptomatic patients with 

HIV infection with cardiomyopathy, however, the practice 

remains subject to debate.1,23

20.1.3  Pulmonary hypertension 
Pulmonary hypertension occurs in approximately 0.5% of the 

population with HIV infection,24  probably resulting for the most 

part from the primary eff ects of HIV infection that is thought 

to induce apoptosis and abnormal endothelial proliferation of  

pulmonary endothelium via cytokine activation.25 Pulmonary 

hypertension may also occur secondary to recurrent lung 

infections, left ventricular dysfunction, thromboembolic disease, 

or chronic hepatitis with portal hypertension. The development 

of pulmonary hypertension does not appear to be related 

to the degree of immunosuppression and is associated with 

poor survival (50% at one year). When patients present with 

shortness of breath and/or the signs and symptoms of right 

heart failure, an echocardiogram is useful in diagnosis (although 

some patients will require a right heart catheter study) and to 

monitor estimated pulmonary artery pressures.  

Aggressive treatment of lung infections and combination 

antiretroviral therapy may slow progression of the condition,26 

and sometimes improvement has been seen with 

anticoagulation, high-dose calcium-channel antagonists, 

diuretics and prostacyclin when indicated. Bosentan, an 

endothelin-1 receptor antagonist, has delivered benefi t to 

patients in small trials in terms of exercise tolerance and right 

heart pressures.27 Sildenafi l and epoprostenol have also been 

used with success.25,28

20.1.4  Pericardial eff usion
A prospective cohort study in the pre-cART era found that 

pericardial eff usions occurred in 11% of patients with AIDS 

each year. Patients were generally asymptomatic and nearly 

half the eff usions spontaneously resolved.29 However, survival 

was signifi cantly shorter in those with an eff usion, making the 

fi nding a possible marker of poor prognosis.

Pathogenesis
Pericardial eff usions can be spontaneous or secondary 

to myocarditis, neoplasms, malnutrition and wasting, or 

myocardial infarction. Many infectious agents have been 

implicated in pericardial eff usions (and pericarditis) including 

bacteria (Staphylococcus aureus, Streptococcus spp., Proteus, 

Nocardia, Pseudomonas, Klebsiella, Enterococcus, Listeria species) 

mycobacteria (Mycobacterium tuberculosis, Mycobacterium 

avium complex, M. kansasii), viruses (HIV, herpes simplex 

virus, cytomegalovirus) and other opportunistic infections 

(Cryptococcus neoformans, Toxoplasma gondii). 
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Images  20.1  Histological section showing viral myocarditis 
 in a man with HIV infection

Source: McLean C, The Alfred Hospital, Melbourne, VIC.  Used with permission.
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Diagnosis and therapy
Diagnosis and initial therapy of signifi cant eff usions requires 

pericardiocentesis and drainage, which is usually achieved 

under local anaesthetic and echocardiographic control.

20.1.5  Endocarditis
Endocarditis is seen particularly in people with HIV infection 

who continue to use intravenous drugs. S. aureus is the most 

common organism cultured, although Candida spp. and 

other fungi may be seen. Marantic (non-bacterial thrombotic) 

endocarditis is less prevalent than initially reported in HIV 

infection. Investigation and management are as for people 

without HIV infection. 

20.1.6  Malignancy
Non-Hodgkin’s lymphoma may cause an exudative 

pericardial effusion (even tamponade) when occurring 

locally in the mediastinum or as part of widespread disease. 

When there is infiltration of the heart muscle, atrial or 

ventricular arrhythmias or heart block may result. Kaposi’s 

sarcoma may similarly be found in myocardium, although is 

often asymptomatic. (Image 20.2)

20.1.7  Arrhythmias
A prolonged QT interval on electrocardiogram can be due 

to HIV-associated autonomic neuropathy and can indicate a 

predisposition to ventricular tachyarrhythmia such as torsade 

de pointes. Certain medications indicated for the treatment of 

HIV-associated conditions can exacerbate the prolonged QT 

interval and potential for arrhythmias, including pentamidine 

(intravenous), cotrimoxazole, amphotericin B, erythromycin, 

clarithromycin, and ganciclovir. Azole anti-fungal agents 

(fl uconazole, itraconazole, ketoconazole), and all protease 

inhibitors can increase the QT interval.30
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HIV-specifi c renal complications are an uncommon cause of 

mortality in Australia. More commonly, renal and electrolyte 

disturbances complicate underlying conditions, or therapy 

for HIV infection or opportunistic infections. While it has 

been shown that some antiretroviral agents are associated 

with systemic hypertension and hyperlipidaemia, it is unclear 

whether these eff ects will translate into increased renovascular 

disease in the cART era.

Diagnosis
As the diff erential diagnosis of renal and electrolyte  

abnormalities in people with HIV infection is wide (Table 20.1), 

a careful assessment of HIV-related and unrelated disorders, 

nephrotoxic medications and hydration status needs to be 

undertaken. Studies have identifi ed potential emerging renal 

toxicity of licensed antiretroviral drugs. Some cohort studies have 

suggested that tenofovir1-4 and indinavir1 are independently 

associated with renal impairment although data from clinical 

trials did not identify signifi cant renal toxicity of tenofovir.5,6  

Renal failure appears to occur uncommonly.7,8 There have also 

been recent reports of nephrolithiasis with atazanavir.9-11  Renal 

tract obstruction (e.g. nephrolithiasis secondary to indinavir 

or atazanavir) should be excluded. Urine should be analysed 

for proteinuria, which should be quantifi ed if present. The 

indications for renal biopsy are the same as for the general 

population. Alternative infective causes for renal disease should 

be considered (e.g. infective endocarditis, chronic hepatitis B 

virus (HBV) infection, chronic hepatitis C virus (HCV) infection 

and vascular disease). 

Management
Treatment of reversible factors should be undertaken. 

Dehydration secondary to vomiting, diarrhoea or a reduced 

oral intake is common in persons with advanced disease, and 

may also be associated with antiretroviral toxicity. Non-essential 

nephrotoxic drugs should be ceased. Nucleoside reverse 

transcriptase inhibitor therapies require dose reduction in the 

setting of signifi cant renal impairment. Antiretroviral dosing 

errors in patients undergoing haemodialysis or underexposure 

in patients with chronic renal failure may be associated with 

increased mortality.12,13

20.2.1  HIV-associated 
  nephropathy
HIV-associated nephropathy (HIVAN) is a focal and segmental 

glomerulosclerosis associated with heavy proteinuria (often 

with nephrotic syndrome), rapid progression to end-stage renal 

failure14 and echogenic kidneys on ultrasound examination. It 

is reported more commonly in African-American people in the 

USA and Britain, although it does occur in other populations.15 

Although large, controlled trials are lacking, some therapies 

may be of benefi t in HIVAN. Antiretroviral monotherapy with 

zidovudine conferred clinical benefi t in early reports,16-18  and 

more recent case reports and case series suggest that protease 

inhibitors19 or cART20-22 may be benefi cial in the management 

of HIVAN. Prednisone23 and angiotensin-converting enzyme 

inhibitors24,25 may reduce disease progression. Haemodialysis 

and peritoneal dialysis are eff ective in persons with HIVAN-related 

end-stage renal failure. The survival of a renal graft following 

renal transplantation is similar in the population with HIV 

infection and the general population.26 With improved survival 

of people with HIV infection with cART, renal transplantation 

may become a more common therapeutic modality.27

HIV infection is also associated with other glomerular lesions 

(Table 20.1) including immune complex glomerulonephritis.

20.2.2 Monitoring of patients without 
  established renal disease
Patients without renal disease should be monitored by 

assessment of serum creatinine, urea and electrolytes, (including 

serum phosphate, calcium and magnesium), estimated 

creatinine clearance and urinary protein. Blood pressure 

measurement should be performed at regular intervals, typically 

four times each year. A baseline dipstick urinalysis for protein 

should be performed, and, if proteinuria is detected, should be 

further evaluated, with an estimated glomerular fi ltration rate, 

urine protein/creatinine ratio and a renal ultrasound. Proteinuria 

is a trigger for detection of common diseases such as diabetes 

or hypertension, and is a risk factor for cardiovascular disease. 

Proteinuria may occur as a direct result of HIV infection (e.g. 

HIVAN), but also occurs in tubular dysfunction such as Fanconi 

syndrome. Most patients with glomerular proteinuria should 

be treated with renin-angiotensin blockade e.g. with an 
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angiotensin-converting enzyme inhibitor. Patients treated with 

potential nephrotoxins should be monitored with at least the 

same frequency with consideration of more frequent urinalysis.
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Table 20.1  Causes of renal disease and electrolyte disturbances in people with HIV infection

Electrolyte and acid/base disturbances Non-HIV-specifi c causes of renal dysfunction

Hyponatraemia (diarrhoea, adrenal insuffi  ciency, 

syndrome of inappropriate antidiuretic hormone) 

Hypernatraemia

Hypokalaemia

Hyperkalaemia

Hypocalcaemia

Lactic acidosis (HIV, sepsis, hypotension, antiretroviral  

therapy)

Acute tubular necrosis

Volume depletion (e.g. diarrhoea, reduced oral intake)

Rhabdomyolysis

Tumour lysis

Radiographic contrast

Cardiomyopathy

Drug toxicity HIV-related nephropathies

Aciclovir (crystal deposition)

Adefovir (renal tubular acidosis)

Aminoglycosides (proximal tubular dysfunction)

Amphotericin B (tubular dysfunction/acidosis,   

nephrocalcinosis, hypokalaemia, hypomagnesaemia,  

hypocalcaemia)

Atazanavir (nephrolithiasis)

Cidofovir (tubular dysfunction, proteinuria)

Ciprofl oxacin (interstitial nephritis)

Cotrimoxazole(interstitial nephritis)

Foscarnet (hyperkalaemia and renal impairment)

Indinavir (nephrolithiasis and impaired renal function)

Interleukin-2 (capillary leak)

Pentamidine (hyperkalaemia, renal impairment)

Sulfadiazine (crystal deposition)

Tenofovir (proximal renal tubular acidosis, renal 

impairment)

Trimethoprim (tubular dysfunction)

HIV-associated nephropathy

Immune complex glomerulonephritis (including 

Immunoglobulin A nephropathy) 

Membranous, mesangiocapillary, lupus-like thrombotic 

microangiopathies (thrombotic thrombocytopenic purpura/

haemolytic uremic syndrome)

Opportunistic processes

Lymphoma (obstruction or parenchymal)

Nephrocalcinosis (Mycobacterium avium complex or 

Pneumocystis jirovecii)

Others (rare)

Co-existing pathology

Diabetes mellitus

Hypertension

Atherosclerosis

Hepatitis B virus

Hepatitis C virus

Syphilis

Heroin nephropathy

Infective endocarditis
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People with HIV infection suff er high rates of mental disorder. 

Epidemiological studies have indicated the prevalence of 

mental disorder in this population to be as high as 47.9% with 

the most common diagnoses being depressive syndromes, 

anxiety disorders and substance abuse and dependence.1,2 

Rates of mental disorder are also reported to be high in 

resource-limited settings.3 The reasons for this are twofold: 

fi rstly, there is an association between risk-taking behaviours 

linked to HIV transmission, and mental illness,4 secondly, HIV 

infection impacts on a person’s life and functioning, both 

directly through neurological injury producing cognitive 

and behavioural changes and indirectly though the impact 

of chronic illness on psychological function. Living with a 

mental disorder has a signifi cant impact on a person’s sense of 

wellbeing and quality of life which may be worsened by the 

multiple burdens and stigma of living with a mental illness 

associated with HIV infection. Untreated mental illness can 

clearly aff ect person’s ability to care for themselves and others, 

maintain accommodation and employment and to comply 

with HIV treatment.5

People with pre-existing mental disorder are at high risk of 

contracting HIV infection. The type of predisposing disorders can 

range from cognitive disorder (intellectual disability, dementia 

and acquired brain injury) to mood disorder (depression and 

mania), psychotic disorder (especially schizophrenia) and 

personality disorder (particularly borderline and antisocial 

personality disorder). In young people, mental illness can be 

associated with high-risk behaviours such as lower age for fi rst 

sexual contact, greater numbers of sexual partners and reduced 

condom use.6 Rates of illicit substance and alcohol abuse and 

dependence are also higher, exacerbating underlying illness 

and psychosocial dysfunction and increasing the frequency of 

HIV risk behaviours. There is evidence that adequately identifying 

and treating mental illness signifi cantly reduces HIV acquisition 

risk behaviours.7 

In people with HIV infection there are a range of mental disorders 

that may be associated with the stage of illness. Signifi cant 

illness milestones relate to phases of disease progression such 

as: the time of initial diagnosis; commencement of antiretroviral 

therapy; symptomatic illness; antiretroviral failure and the need 

for salvage therapy; and the later stages of illness that can be 

associated with the increasing loss of physical functioning 

combined with the cognitive manifestations of HIV infection. 

These periods may be associated with periods of stress or 

normal adjustment, though if severe they can manifest with 

psychological symptoms such as anxiety or mood symptoms 

that may be better described as an adjustment disorder or if 

more severe a major depressive disorder or an anxiety disorder. 

People with a prior history of mental illness and substance 

abuse, and with low social support, are more at risk of suff ering 

from major adjustment diffi  culties, and more likely to come to 

the attention of clinicians during these periods of change.

In the Australian context, the majority of people currently 

living with HIV are men who contracted the infection through 

sexual contact with other men. 8 A large percentage of men 

who have sex with men present unique psychological issues 

that come from living in a society often hostile to gender non-

conformity, resulting in personal stigma and shame.9 While 

societal attitudes to homosexuality have evolved over the last 
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20 years, the developmental impact of this sense of diff erence, 

coupled not infrequently with a history of discrimination and 

abuse can manifest in adulthood with higher rates of mental 

illness and substance abuse than in the community in general.10 

Among heterosexuals in Australia diagnosed with HIV infection, 

migrants especially those from high-prevalence regions such 

as sub-Saharan Africa are signifi cantly over-represented.8 This 

group also presents unique challenges and often has suff ered 

diffi  cult developmental and migration histories, coupled with 

the challenges of adapting to a new culture and lifestyle. These 

people are thus at high risk of developing mental disorder 

which can manifest in diff ering ways due to the eff ects of 

cultural diff erence.11,12 Equally, a diagnosis of HIV infection is 

often highly stigmatised in these communities resulting in 

secrecy and social isolation for those with the virus. There is a 

need for culturally sensitive and appropriate practice in order to 

better engage, educate and treat patients from smaller migrant 

communities who present with mental illness.

The later stages of HIV infection are commonly associated with 

the neurocognitive complications of HIV infection and less 

commonly with severe episodes of psychiatric illness such as 

manic episodes, psychotic illness and episodes of delirium. These 

later episodes, though less common, are important to identify 

and treat early to prevent risks to the patient and potentially 

others. Antiretroviral medications have also been associated 

with reported neuropsychiatric symptoms in patients. These can 

range from mood disturbance to anxiety, sleep disturbance and 

confusion. The non-nucleoside reverse transcriptase inhibitor, 

efavirenz, is the most frequently associated with psychiatric 

symptoms including sleep disturbance, vivid dreams, anxiety, 

agitation, abnormal thinking and, less commonly, frank manic 

or psychotic symptoms.13

The broad principles of management in this population include 

a focus on engagement of the person with HIV infection and 

identifi cation and containment of immediate risks. These may 

be immediate risks to the person himself (e.g. self harm and 

suicidal behaviours), or less directly via self-neglect or disturbed 

behaviour, and also risks to others through direct violence, 

neglect (e.g. of children) or problem behaviours (e.g. through 

unsafe sexual practices). All states and territories of Australia 

have mental health legislation that allows for involuntary 

treatment of people if there are immediate safety concerns 

and the person is unable or unwilling to consent to treatment. 

It is important to have some awareness of the legal structures 

involved. Treatment of mental illness involves a multifaceted 

bio-psycho-social approach and often requires the resources of 

a multidisciplinary team (e.g. psychiatrist, mental health trained 

nurse, psychologist, social worker and occupational therapist) 

to adequately assess and deliver treatment. Access to such 

resources is obviously more diffi  cult in rural and remote regions 

where many of these functions may be provided by a sole 

clinician such as a general practitioner or nurse practitioner.  

20.3.1  Depression
People living with HIV suff er high rates of major depression. A 

meta-analysis found rates of major depression in HIV-positive 

people to be twice that of matched HIV-negative controls.14 

Rates may increase with disease progression and symptomatic 

illness.15 Certain risk factors are associated with an increased risk 

of depression: a personal or family psychiatric history of mood 

disorders, substance use, anxiety disorders, suicidal episodes, 

being female, low social support, and current medical illness.16 

Suicidal thoughts and acts are a common reason for psychiatric 

referral and can occur at times of crisis such as at the time of  

HIV diagnosis and in the late stages of illness. Depression may 

adversely aff ect the outcome of treating HIV infection. There is 

evidence to support an association between depression and 

self-neglect, with implications for treatment adherence.17 

It can be diffi  cult to identify depression in patients with severe 

medical illness. Depressive symptoms may represent a normal 

reaction to physical illness, a manifestation of the underlying 

physical illness (e.g. symptoms of fatigue and anorexia) or a 

component of a depressive syndrome. As such, depression can 

be easily missed. Untreated depression in patients is associated 

with a poor prognosis.18 Cognitive-aff ective symptoms (as 

opposed to somatic symptoms) may be more discriminating 

in identifying depression in this population. Examples of 

these would be: a sense of failure, a sense of being punished, 

indecisiveness, reduced social interest, suicidal ideation, 

frequent crying and dissatisfaction.19 In patients with HIV it is 

always important to consider an organic basis to the depression, 

especially when there is no personal or family history of 

mood disorder, there are no obvious precipitants, when the 

presentation is atypical, when cognitive symptoms appear 

severe, if the patient is severely immunocompromised or when 

the patient had failed to respond to treatment. Assessment 

needs to include a thorough physical examination and medical 

workup to exclude organic pathology (Table 20.2).

The appropriate treatment approach in the patient with HIV 

infection with depression depends on the type and severity 

of the depression (Table 20.3). Once organic illness is excluded 

or reversed, for mild depression, treatment with short-term 

psychotherapy alone is usually appropriate and there is evidence 

to suggest effi  cacy.20 This could be supportive, cognitive 

behavioural or interpersonal psychotherapy and needs to 

be provided by trained clinicians. For moderate to severe 

depression, antidepressant medications are recommended, 

often in combination with psychological therapies. Choice of 

antidepressant needs to consider the patient’s symptom profi le 

and history of prior response. Though there is evidence for good 

eff ect with tricyclic antidepressants,21 given their side-eff ect 

profi le and risk in overdose, current fi rst-line therapy would be 

a selective serotonin reuptake inhibitor  (SSRI) antidepressant. 

It is better to choose an agent with less drug-drug interactions 

such as citalopram, escitalopram or sertraline. Second-line 

agents include mirtazapine, which aids insomnia and poor 

appetite, or venlafaxine. For more severe depression associated 

with melancholic or psychotic symptoms it is advisable to seek 

advice from a trained psychiatrist as treatment may require 

the use of augmentation with antipsychotic drugs or mood 

stabilisers, and, rarely, electroconvulsive therapy.
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Assessment

Table 20.2 Assessment of patients with HIV infection attending with psychiatric symptoms

Psychosocial history Living environment, employment, fi nances, relationships

Level of functioning Activities of daily living

Presenting symptoms and relationships to psychosocial factors

HIV status Duration of illness, recent CD4 cell count, viral load, CD4 cell nadir

(Indicates likelihood of CNS involvement, and indicates stage of illness)

HIV complications and opportunistic infections

Current antiretroviral treatment, recent changes and compliance

Medical and psychiatric history Other active medical problems and medications

Personal and family past psychiatric history

Comprehensive drug and alcohol use assessment

Examination Mental state assessment with focus on cognition and risk assessment

Physical examination as indicated to identify and exclude organic illness such as CNS opportu-

nistic infection

Investigations HIV status (CD4 cell count, HIV viral load if not recently determined)

CNS investigation if CD4 cell count <200 cells/μl and clinically indicated, eg CSF (viral load and 

cryptococcal antigen) and neuroimaging

Metabolic screen (renal and liver function), vitamin B12/folate, blood glucose

Haemoglobin

Endocrine (thyroid function tests, pituitary function, testosterone)

Urine drug screen

Review past serology (including syphilis)

CNS = Central nervous sysytem; CSF = Cerebrospinal fl uid.

Management
Table 20.3 Treatment of patients with HIV infection with psychiatric symptoms

Engagement and 

therapeutic rapport

Identify and contain risks, consider need for involuntary treatment and notifi cation of children’s 

protective agencies if indicated

Consider need for referral to specialist care

Exclusion of organic 

illness

Further history from family or partner as indicated

Biological Identify and treat underlying illness e.g. antidepressants, mood stabilisers, antipsychotics as indicated

Consider use of short term anxiolytic or hypnotic drug to contain symptoms and aid engagement

Consider need for withdrawal regimen if drug or alcohol dependence present

Monitor for side-eff ects and review compliance

Psychological Educate about identifi ed illness and recovery plan

Supportive psychological care

Specifi c psychological approaches as required: short-term cognitive behavioural, or interpersonal and 

longer term psychodynamic approaches as indicated

Partner and or family interventions as identifi ed

Motivational interviewing approach to drug and alcohol addictions

Consider if neuropsychology assessment is required

Social Consider role of multidisciplinary team including social worker

Role for interventions in housing, fi nancial support, employment, relationships (support groups), home 

supports to reduce stressors

Consider need for drug and alcohol services

20.3.2  Anxiety
Anxiety symptoms are common in patients living with HIV, 

and are likely to be more prominent at times of signifi cant life 

stresses and at stages of disease progression.22 Diagnosable 

anxiety disorders where anxiety is severe and persistent are also 

common: surveys have estimated the prevalence of generalised 

anxiety disorder as occurring in up to 15% of patients and panic 

disorder in as many as 10% of patients.1 Agoraphobia and social 

phobia are also common and high rates of post traumatic stress 

disorder and acute stress disorder have been described.23 The 

20  Other diseases or disorders

presentation of these disorders is often clouded by comorbid 

mood disorder, substance use and personality disorders making 

diagnosis more complicated. Eff ective treatment requires a 

comprehensive assessment of the presenting symptoms, life 

stresses and coping style. 

Treatment approaches include brief psychological interventions 

and/or medication. Psychological approaches that may be 

helpful include behavioural techniques such as progressive 
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muscular relaxation, breathing exercises and systematic 

desensitisation. These may be incorporated within a Cognitive 

Behavioural Therapy approach24 and medications are often used 

concurrently. Benzodiazepines may be helpful for short-term 

symptom relief, and are usually best used with antidepressant 

agents and tapered as symptoms improve. Shorter-acting 

agents with fewer metabolites are preferred such as oxazepam, 

lorazepam and temazepam, with consideration given to risks 

such as abuse and dependence. Antidepressants are eff ective 

for the longer-term treatment of anxiety, with SSRIs being the 

fi rst-line choice, again choosing agents that have less hepatic 

cytochrome p450 interactions. Mirtazapine and venlafaxine can 

also be eff ective. 

20.3.3  Mania
Manic episodes are more common in people with HIV infection 

than in the general population.25 An episode of mania is often 

associated with poor impulse control, impaired judgement 

and greater risk-taking behaviours, increasing the chance of 

contracting or spreading HIV infection.

A manic episode may be primary (related to a bipolar disorder) 

or secondary to a range of causes.26 Possible secondary causes 

may be substance-induced mania related to either illicit or 

prescription medications including antiretroviral agents, 

mania due to a medical condition such as central nervous system  

opportunistic infection, a manifestation of a hyperactive delirium, or 

related to primary HIV infection.16

Important clinical features on history include a past or family 

history of mood disorder, current HIV clinical parameters and 

stage, current medications and recent changes, substance 

abuse history and a cognitive assessment. Specifi c enquiry 

regarding increased libido or sexual activity should also be 

made as previously insightful patients may lose their usual 

judgement, e.g. occasionally develop delusions and believe their 

HIV is cured. A comprehensive medical examination is required 

and investigations such as neuroimaging and cerebrospinal 

fl uid analysis undertaken to elucidate central nervous system 

involvement with HIV.

Manic episodes related to HIV infection tend to be a late 

manifestation of illness associated with a low CD4 cell count, high 

viral load and evidence of structural brain damage demonstrable 

on magnetic resonance image (MRI) or computed tomography 

(CT) scan.25 These classically have been associated with 

cognitive impairment and a poor clinical prognosis, as they 

have been linked to the development of an HIV-associated 

dementia.26 Clinically, patients may present with more irritability, 

talkativeness, and cognitive slowing and impairment than those 

with primary bipolar illness. Treatment must be provided in a 

safe and secure environment which may mean hospitalisation 

and involuntary treatment.

Evidence suggests the most eff ective treatment for HIV 

mania is eff ective antiretroviral therapy that penetrates the 

central nervous system.25 Symptoms may also be controlled 

with psychotropic medications including mood stabilisers, 

antipsychotic and anxiolytic drugs. All mood stabilisers have 

the potential for side-eff ects and drug interactions. Lithium is 

reported to be eff ective but has higher rates of neurotoxicity in 

this population. Sodium valproate is frequently used but care 

must be taken to monitor for liver toxicity and the theoretical 

risk of elevation of HIV viral load. Mood stabilisers are often 

combined with antipsychotic drugs to treat acute episodes. 

Current practice suggests that olanzapine, risperidone and 

quetiapine can be eff ective in this population though there is an 

increased rate of extrapyramidal side-eff ects. Benzodiazepines 

are also used for short-term sedation.27

20.3.4  Cognitive disorders
Acute changes in cognition
Sudden changes in cognitive function raise the possible 

diagnosis of delirium. The cardinal signs of delirium are 

fl uctuating conscious state, impaired concentration and 

disorientation in time or place. As the course of illness is variable 

there may be periods of lucidity. There may also be associated 

psychotic symptoms (hallucinations in any sensory modality or 

delusional ideas) which can be distinguished from other forms 

of psychotic illness on a temporal basis. Delirium is more likely 

to occur in the later stages of HIV infection but is not exclusively 

limited to this period. It is also common in hospitalised 

patients with rates of up to 22% described in inpatients with 

HIV infection.28 A corroborative history of substance abuse or 

withdrawal may help to clarify the aetiology.  

The assessment of delirium includes documentation of 

cognitive changes both for diagnosis and monitoring progress. 

Physical examination and investigation should be targeted 

towards likely causes29 (Table 20.4).

Table 20.4 Assessment of delirium

Physical 

examination

Vital signs 

Focal neurological signs

Signs of focal infection

Tremor, asterixis

Ophthalmological examination

Evidence of head trauma

Initial screen FBE, ESR, liver function tests, thyroid function 

tests, blood sugar

Urine/serum drug screen: illicit drugs

Medication level monitoring: lithium, 

anticonvulsants

Urinalysis

Chest x-ray

Investigation 

of HIV-

associated 

conditions

Serology: toxoplasma, cryptocoocus, 

cytomegalovirus, herpes simplex virus, syphilis

Further 

investigation

Nutritional defi ciency: B12, folate

Pulse oximetry and blood gasses: if thought 

to be hypoxic

Sputum culture

Blood culture

Lumbar puncture: CSF analysis for HIV and 

opportunistic infections

Cerebral imaging: CT, MRI

EEG

FBE = full blood examination; ESR = erythrocyte sedimentation rate; 
CT = computer tomography; MRI = magnetic resonance imaging; 
EEG = Electroencephalography; CSF = cerebrospinal fl uid.
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Treatment will be directed by fi ndings on investigation, 

but often a specifi c cause cannot be identifi ed. General 

management includes measures which increase familiarity 

with the environment such as adequate lighting, orientation 

cues and limiting the number of staff  involved in interactions 

with the patient. Medication can be used to decrease agitation 

and maintain a regular sleep cycle. It is common practice to 

use antipsychotic medication in these circumstances initially 

at low doses and titrated accordingly.  Occasionally parenteral 

medication may be required and it should be used judiciously. 

Benzodiazepine medication is indicated in delirium secondary 

to alcohol withdrawal but should be used cautiously in 

other circumstances; there are signifi cant interactions with 

antiretroviral medications and they have been associated with 

increased confusion, excessive sedation and ataxia.30

Chronic cognitive disorders
Cognitive diffi  culties are associated with HIV infection due to 

the entry of the virus early in the course of infection into the 

central nervous system. Over time progressive damage to the 

brain occurs, especially the subcortical regions and fronto-

striatal pathways. The exact mechanism of this damage is not 

fully understood but this may occur either due to the direct 

eff ect of viral replication, or possibly secondary to infl ammatory 

neurotoxins released over time.31 There are no specifi c diagnostic 

investigations which confi rm these pathological processes and 

so these diagnoses are made on a clinical basis. These cognitive 

syndromes were defi ned in 1991 by the American Academy 

of Neurology AIDS task force as: the HIV-associated dementia 

complex and the HIV-associated minor cognitive motor 

disorder32 (see Chapter 18.2). 

The more common and less severe diagnosis is minor cognitive 

motor disorder. Patients describe diffi  culty concentrating, 

increased fatigue, slowness of thinking and impaired memory. 

On specifi c assessment these patients may display diffi  culty 

in processing speeded information, divided information and 

sustained eff ortful processing. There may be mild slowing of 

motor performance. There is minimal functional impairment 

and simple behavioural measures should assist. This syndrome 

remains common despite the advent of cART.33

The diagnosis of HIV-associated dementia is reserved for those 

people with progressive, acquired cognitive changes associated 

with signifi cant functional impairment. HIV-associated 

dementia is uncommon until the advanced stages of disease 

and its incidence has markedly reduced with the advent of 

cART.  HIV dementia follows a subcortical dementia pattern. 

The main symptoms include lethargy, social withdrawal and 

psychomotor slowing. There are often movement changes 

with imbalance, falls and leg weakness. The prominent 

cognitive symptoms are confusion, mental slowing and 

memory impairment. Clinically this type of dementia can mimic 

depressive syndromes. In assessing these symptoms a physical 

examination may show slowness of eye and limb movements, 

leg weakness and ataxia. Cognitive examination should  focus 

on tasks involving sustained attention, timed tasks (writing 

alphabet, copying simple diagram, walking specifi c distance) 

and on assessment of frontal/executive function.  Progressive 

cognitive diffi  culties may be a product of a combination of 

HIV infection related pathology and host factors such as age, 

systemic illness, mental illness, alcohol and substance abuse, 

the neuropsychiatric side-eff ects of medications used to treat 

HIV and psychological factors.

20  Other diseases or disorders

Treatment considerations should be sensitive to patient’s 

care requirements and available community supports. 

Consideration of competence to make medical and lifestyle 

decisions and discussion of an appropriate proxy should be 

part of an overall treatment plan.  There is some evidence 

that antiretroviral medication which penetrates the central 

nervous system can improve some of the cognitive defi cits, for 

example psychomotor speed,34 associated with this pathology.  

The improvements may be limited and some patients remain 

severely impaired despite instigation of treatment.35

20.3.5  Substance abuse disorders
Substance abuse is a signifi cant risk factor for the development 

of HIV by direct means, such as sharing of injecting equipment, 

and indirect means such as risk behaviour associated with 

impaired judgement while intoxicated. Substance abuse is 

especially prevalent in people with HIV infection with reported 

rates ranging from 50-75%.1  It is important to note that there 

is a common comorbidity between substance abuse disorders 

and other psychiatric diagnoses and patients will benefi t from 

a co-ordinated assessment approach. The general approach 

is to: take a comprehensive history of substance use in an 

empathic and accepting environment; provide education 

about harm reduction strategies associated with drug use; and 

make an assessment of a person’s commitment to changing 

behaviour. This has been classifi ed according to a Stages of 

Change Model36 that includes stages of precontemplation, 

contemplation, preparation, action and maintenance.  There 

are specifi c psychological therapies that have been shown to 

be eff ective in helping people make and maintain changes 

in behaviour. Psychosocial interventions aimed at stabilising 

a person’s living circumstances can assist and have benefi cial 

eff ects on maintaining health.  There are pharmacological 

strategies which have been shown to be benefi cial particularly 

when combined with psychological interventions.  Initiating 

some of these pharmacological therapies may require specialist 

assessment. A person considering abruptly ceasing use, 

especially of alcohol, should consider a specifi c detoxifi cation 

program to prevent the potential complications of withdrawal.

20.3.6  Psychotic disorders
There is a complex association between diagnosis of HIV and 

psychotic disorders, each potentially impacting adversely on 

the other. The nature of chronic mental illness may signifi cantly 

impair a patient’s capacity to participate in treatment. The 

diagnosis of chronic psychoses is complex with symptoms 

divided into disorders of thought, perception, cognition 

and volition.  Defi cits in reasoning, impulsivity and impaired 

capacity to process complex information are often associated 

with the primary symptoms of psychosis. There is frequently 

deterioration in psychosocial function that further complicates 

the provision of eff ective HIV care. Chronic psychotic symptoms 

are associated with a diagnosis of schizophrenia and schizo-

aff ective disorder but may also be associated with dementia. 

Episodic psychotic symptoms may be associated with acute 

episodes of depression and mania in bipolar aff ective disorder. 

The abrupt onset of psychotic symptoms may be secondary to 

the acute eff ects of substance use or may be part of a syndrome 

of delirium.

Any treatment plan for those with psychotic illness involves a risk 

assessment and consideration of the appropriate environment 

for treatment to be safely provided. This is facilitated by a close 
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Table 20.5  Predicted interactions between psychoactive agents and co-administered antiretroviral drugs. 

Agent (usual adult dose) Psychotropic metabolism Interaction and specifi c adverse eff ects

ANTIDEPRESSANT

Escitalopram (10-20 mg/day)
Metabolised by CYP2C19, 3A4  
Weak  inhibitor of CYP2D6

Inhibitors: possible increase SSRI concentration
Inducers: possible decrease SSRI concentration

Citalopram (20-40 mg/day)
Metabolised by CYP2C19, 3A4.  
Weak  inhibitor of CYP3A4 and 1A2

Inhibitors: possible increase SSRI concentration
Inducers: possible decrease SSRI concentration

Sertraline (50-200 mg/day)
Metabolised by CYP3A4.  Weak  
inhibitor of CYP2D6

Inhibitors: possible increase SSRI concentration
Inducers: possible decrease SSRI concentration

Paroxetine (20-40 mg/day) Metabolised by CYP2D6
Inhibitors: possible increase SSRI concentration
Inducers: no anticipated eff ect

Venlafaxine (75-225 mg/day)
Metabolised by CYP2D6, 3A4.  
Weak  inhibitor of CYP2D6

Inhibitors: possible increase venlafaxine concentration
Inducers: possible decrease venlafaxine concentration

Mirtazapine (30-60 mg/day)
Metabolised by CYP2D6, 1A2, 
3A4.  Is not an enzyme inhibitor or 
inducer

Inhibitors: possible increase mirtazapine concentration. 
Monitor for increased side-eff ects (somnolence) 
Inducers: possible decrease mirtazapine concentration

Nortryiptyline (25-150 mg/day) 
Tricyclic antidepressant 
medication not fi rst-line 
treatment

CYP2D6
Inhibitors: possible increase TCA concentration
Inducers: no anticipated eff ect

ANTIPSYCHOTIC

Haloperidol (1-5 mg/day) CYP2D6 > 3A
Inhibitors: possible increase haloperidol concentration
Inducers: possible decrease haloperidol concentration

Olanzapine (5-20 mg/day)
CYP2D6, 1A2, GT. Inhibits CYP1A2, 
2D6, 3A4 (weak)

Only minor interaction
Monitor for hyperlipidaemia, raised blood sugar and weight 
gain 

Quetiapine (600-900 mg/day)
Metabolised CYP3A4 and 1A2.  not 
an enzyme inducer or inhibitor

Inhibitors: possible increase quetiapine concentration
Inducers: possible decrease quetiapine concentration

Risperidone (1-6 mg/day)
Metabolised CYP2D6 more than 
3A4

Unlikely to interact with antiretroviral therapy but risperidone 
levels may be increased with potent ART cytochrome enzyme 
inhibitors (Ritonavir)

MOOD STABILISER

Lithium Renal excretion
No interactions.
Narrow therapeutic range, monitor for signs of toxicity

Carbamazepine
Induces CYP3A4 and glucuronyl 
transferase

Avoid use as may reduce antiretroviral medication levels and 
compromise treatment

Sodium valproate

Only minor cytochrome P450 
metabolism.
Ritonavir may induce 
glucuronidation and lower 
valproate concentrations

Monitor sodium valproate levels
Increases HIV replication in vitro

BENZODIAZEPINE

Midazolam
Metabolised by CYP3A4
Contraindicated with P4503A4 
inhibitors

Increased and prolonged sedation with enzyme inhibitors 
(protease inhibitors, efavirenz)

Lorazepam, oxazepam, 
temazepam

Metabolised by glucuronic acid 
conjugations.  
Less susceptible to CYP 
interactions

Preferred choice for those on complex medication regimes

ALTERNATIVE MEDICATION

St John’s Wort Induces CYP3A4

Potential to reduce antiretroviral levels metabolised by this 

pathway  

Avoid co-administration

Adapted from: Tseng AL, Foisy MM. Signifi cant interactions with new antiretrovirals and psychotropic drugs. Ann Pharmacother1999;33: 461-73. Table of interactions 
available from http://www.tthhivclinic.com/pdf/psych-int.pdf (cited April 2008). 

Note: Mild-Moderate CYP Enzyme inhibitors: fosamprenavir, atazanavir, delavirdine, indinavir, nelfi navir, saquinavir, efavirenz
Potent CYP Enzyme inhibitors: ritonavir, lopinavir/ritonavir
CYP Enzyme Inducers: nevirapine, efavirenz, tipranavir, etravirine.

CYP = Cytochrome P450; TCA = tricarboxylic acid cycle; SSRI = selective serotonin reuptake inhibitor.  
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working relationship between HIV and psychiatric services. 

Support to encourage compliance with oral medications 

will have benefi ts both for psychiatric symptom relief and 

compliance with antiretroviral medication. Most antipsychotic 

medications can be safely combined with antiretroviral 

medications but the potential for interactions should be 

considered. Due to the eff ects of HIV on the central nervous 

system, patients may be more susceptible to extrapyramidal 

side-eff ects and these should be monitored. Therefore the 

atypical, antipsychotic medications are preferred. However some 

atypical, antipsychotic medications (e.g. olanzapine, quetiapine) 

have been associated with hyperlipidaemia and abnormalities of 

blood sugar metabolism, so periodic investigation is warranted 

in this already susceptible population.

20.3.7  Principles of pharmacotherapy
Clinicians require a good understanding of the role of psycho-

active medications in the treatment of mental illness and also 

the high risk of potential drug-drug interactions and side-eff ects 

in the population with HIV infection. Certain antiretroviral 

drugs, in particular protease inhibitors and non-nucleoside 

reverse transcriptase inhibitors, are metabolised primarily 

by the cytochrome P450 3A4 and 2D6 hepatic microsomal 

isoenzymes, which can in turn inhibit or enhance their activity. 

Most psychotropic medications are also metabolised by, and 

can aff ect the activity of, these isoenzymes. Patients may also 

have serum protein anomalies resulting in an altered free 

fraction of protein-bound drugs. There is, thus, a high potential 

for drug interactions when psychotropic agents are used in 

the setting of antiretroviral therapy making it important to use 

care and consult up-to-date drug information or an informed 

pharmacist prior to prescribing. Commonly used agents in 

this population include antidepressant medications such as 

SSRIs that are used to treat depression and anxiety disorders. 

These agents directly aff ect the CYP 450 enzymes and,   thus, 

SSRIs that have less interaction with these enzymes (e.g. 

citalopram, escitalopram and sertraline) are preferred for use. 

Benzodiazepines are commonly prescribed for short-term use 

in anxiety disorders. However their half lives can be signifi cantly 

prolonged by treatments: thus agents with shorter half lives (e.g. 

oxazepam, temazepam and lorazepam) are preferred. Similarly 

mood stabilisers and antipsychotics can interact with certain 

antiretroviral drugs and care is required when prescribing37 

(Table 20.5).
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Many rheumatological diseases have been described in people 

with HIV infection and can appear at any stage of the infection. 

In some cases rheumatological disease may be the fi rst clue to 

underlying HIV disease.1

20.4.1 Articular rheumatological           
                  disease
Arthralgia 
Arthralgia and myalgia occur as part of the ‘fl u’-like symptoms in 

more than 50% of people experiencing the HIV seroconversion 

illness.2 Arthralgia aff ects 12-45% of people with HIV and occurs 

any time during the course of the infection, although it is most 

common in the setting of advanced immunosuppression 

(Table 20.6).3  Episodes last from a few days to several weeks. 

Symptoms are usually intermittent and polyarticular, and will 

usually respond to simple analgesics (paracetamol or non-

steroidal anti-infl ammatory drugs [NSAIDS]).

HIV-associated arthritis

HIV-associated arthritis mainly aff ects the knees and ankles 

symmetrically, causing pain and loss of function for a few 

weeks to six months.4 Unlike reactive arthritis (see below), 

patients usually lack the HLA-B27 antigen, there is no 

preceding infection and the synovial fl uid shows only a 

mild infl ammatory response. Simple analgesics are usually 

suffi  cient, although severe monoarthritis may benefi t from 

intra-articular glucocorticoids. 
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Painful articular syndrome
Ten percent of people with HIV infection experience severe, 

acute pain in a particular joint (especially the knee, elbow or 

shoulder). The intense pain may last two to 48 hours and often 

requires narcotic analgesics.

Spondyloarthropathy
The spondyloarthropathies include Reiter’s syndrome, reactive 

arthritis, ankylosing spondylitis, psoriatic arthritis, and so-

called undiff erentiated spondyloarthritis. They have clinical 

features in common with each other, and the patients exhibit 

the HLA-B27 allele. 

Reactive arthritis
Reiter’s syndrome is the triad of arthritis, urethritis and eye 

disease (conjunctivitis or uveitis), and is a subset of reactive 

arthritis. Whether reactive arthritis (including Reiter’s syndrome) 

is more common in people with HIV infection compared 

with the general population is controversial, with prevalence 

estimates between 0.1-10%. In Africa, where the HLA-B27 allele 

is rare, a majority of patients with reactive arthritis have HIV 

infection.5 

Clinical manifestations
Reactive arthritis is characterised by a non-purulent 

oligoarthropathy, which complicates a distant, non-articular 

infection in the preceding one to six weeks. Particularly 

aff ecting joints of the lower limbs (Image 20.3), reactive 

arthritis is asymmetrical and progressive, involving tense 

eff usions of the knee, ankle and foot joints. Wrists and hands 

may also be aff ected. Unlike the other spondyloarthropathies, 

the axial skeleton and sacroiliac joints are rarely involved.4 The 

arthritis can be mild and intermittent or take a progressive 

course evolving over several weeks to months.6 Enthesopathy 

(infl ammation of ligament, tendon, fascia and joint capsule) is 

a prominent feature and causes bony destruction at the site of 

the insertion of the connective tissue involved. 

Adam Jenney  Infectious Diseases Unit, The Alfred Hospital, Melbourne, VIC

20.4  Rheumatological disease

Table 20.6 Causes of arthropathy in HIV

HIV-associated arthritis

Painful articular syndrome

Spondyloarthropathy (reactive arthritis, psoriatic arthritis)

Septic arthritis

Drug-related arthropathy

Avascular necrosis
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Constitutional symptoms such as fever, weight loss, malaise 

and fatigue are also common. Associated skin conditions 

such as keratoderma blennorrhagicum (vesicles on the 

palms and soles that evolve into hyperkeratoses), circinate 

balanitis and onycholysis may be more common in people 

with HIV infection with reactive arthritis. 

Diagnosis
Reactive arthritis is usually triggered by urogenital infections 

(e.g. Chlamydia trachomatis and Ureaplasma urealyticum) or 

gastrointestinal infections (e.g. Yersinia, Shigella, Salmonella and 

Campylobacter). A history of an undiagnosed diarrhoeal illness 

may be an important clue. 

The diagnosis of arthritis is clinical. However, it is important 

to exclude septic arthritis (e.g. staphylococcal or gonococcal 

arthritis) if just one joint is swollen. Aspiration of an aff ected 

joint in reactive arthritis reveals sterile fl uid with raised white 

cells (mainly neutrophils) and is negative for crystals. 

Management
Paracetamol and NSAIDs are standard therapies for mild 

reactive arthritis. Persistent, debilitating or severe disease 

may require sulfasalazine, chloroquine and intralesional 

glucocorticoids. Methotrexate can help recalcitrant disease, 

but requires careful monitoring of the patient.7 The triggering 

infection (particularly chlamydia, which may persist until the 

arthritis appears) should be looked for and treated whenever 

it is identifi ed.  Monoclonal antibody tumour necrosis factor 

(TNF)-blocking agents have been occasionally used in people 

with HIV infection with severe refractory disease but they are 

not recommended for routine management.8 

Psoriatic arthritis 
The rheumatological complications of psoriasis are more 

frequent and more severe in the setting of HIV infection; indeed 

psoriasis itself is more common in people with HIV infection 

than in the general population.4 

Clinical manifestations
Psoriasis may cause an asymmetrical oligoarthritis (like reactive 

arthritis) or may manifest as a syndrome of symmetrical 

arthritis with dactylitis (‘sausage digits’) and classical 

spondylitis (morning stiff ness, spinal pain and sacroileitis). 

A severe episode of skin and joint disease may be the fi rst 

manifestation of HIV infection. 

Management
Treatment for psoriatic arthritis is similar to that for 

reactive arthritis.

Septic arthritis
Although uncommon, a single, infl amed joint may indicate 

septic arthritis. This condition should be considered, particularly 

in injecting drug users with HIV infection, where Staphylococcus 

aureus is the major pathogen, causing 60% of skeletal infections, 

followed by Candida albicans (20%).9 However, more than 20 

diff erent species of micro-organism have been associated with 

septic arthritis in people with HIV infection.3 Cultures of blood 

and synovial fl uid are essential for diagnosis and selection of an 

appropriate antimicrobial agent. 

Particular consideration should be given to opportunistic 

pathogens (e.g. Mycobacteria and Cryptococcus), especially   

when CD4 cell counts have fallen to fewer than 100 cells/μL.10 

Joint washout during arthroscopy or arthrotomy, and 

intravenous antimicrobial therapy, are the mainstays of 

treatment.

Drug-related arthropathy
Rifabutin has been documented to cause arthropathy in 

people with HIV infection probably in a dose-related manner.11 

Protease inhibitors (particularly indinavir) have been implicated 

in conditions such as temporomandibular dysfunction, 

frozen shoulder, tendonitis and Dupuytren’s contracture.12  

The introduction of combination antiretroviral therapy has 

been associated with a reduction in some rheumatological 

conditions (e.g. reactive arthritis and psoriasis) but an increase in 

others (such as osteoporosis, osteonecrosis, urate abnormalities 

and tubercular bone and joint infections).9  In addition de 

novo appearance of rheumatic diseases after combination 

antiretroviral therapy (cART) has been commenced, including 

sarcoidosis, rheumatoid arthritis, systemic lupus erythematosis, 

reactive arthritis and polymyositis has been observed and 

probably represents manifestations of immune reconstitution 

infl ammatory syndrome, also often referred to as Immune 

Restoration Diseases (IRDs) (see Chapter 22).13,14 IRDs may 

manifest themselves 3-27 months after initiation of cART and 

is more likely in those with very low CD4 cell counts starting 

treatment.15

Avascular necrosis
Avascular necrosis of bone, or osteonecrosis, particularly 

affecting the femoral head, (but also the tibial plateau, 

humeral head and talus) has been reported in association with 

HIV infection and, particularly, protease inhibitor-containing 

cART.16 It is thought that the metabolic complications from 

cART (especially hyperlipidaemia) may cause avascular 

necrosis, although other important risk factors in the HIV 

setting include antiphospholipid antibodies, acquired 

protein S deficiency, vasculitis and corticosteroid use.10 

                                                                                                            

Image 20.3  Bone scintigraphy of a 39-year-old HIV-infected man   

   showing severe reactive arthritis of multiple joints and   

   plantar enthesopathy

Source: Adam Jenney, The Alfred Hospital, Melbourne, VIC. Used with permission.
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Clinicians should have a high index of suspicion for this 

condition when a patient presents with severe unexplained 

shoulder or groin pain.8  Magnetic resonance imaging is the 

most reliable method of diagnosis, and treatment requires 

analgesia and a physiotherapy program. Surgical intervention 

including joint replacement is sometimes necessary. 

Rheumatoid arthritis
Rheumatoid arthritis is very rarely found with concurrent HIV 

infection. Remission of the former can occur with progression 

of HIV infection, probably because the arthritis is mediated 

by CD4 inflammatory cells. Nonetheless, these conditions 

can co-exist.17 

20.4.2  Non-articular rheumatological 
   disease
Myopathies
Polymyositis may occur at any stage of HIV infection. The 
patient typically presents with myalgia, proximal muscle 
weakness and wasting. The serum creatine kinase is markedly 
elevated, in keeping with an infl ammatory myositis seen on 
biopsy. High-dose oral glucocorticoids (prednisolone 0.5-1 mg/
kg daily) is required, with improvement occurring over one to 
two months (Table 20.7).

A major diff erential diagnosis of this condition is zidovudine 
myopathy, which can occur three to 21 months after 
commencing the drug. The patient presents with proximal 
muscle weakness, sometimes of insidious onset with the 
legs more commonly aff ected than the arms, and a two- 
to six-fold rise in creatinine kinase.1 Histology and electron 
microscopy show only limited lymphocyte infi ltration, ragged 
red fi bres, accumulation of glycogen and lipids, and abnormal 
mitochondria. Zidovudine should be ceased and improvement 
follows in one to two months. It is important to note that other 
reverse transcriptase inhibitors can cause a similar myopathy. 

A wasting myopathy may occur during advanced HIV infection. 
This condition may cause a mild rise in serum creatinine kinase, but 
is not associated with infl ammatory cells.

Severe rhabdomyolysis resulting in renal failure has been 
reported in association with HIV infection, and can be due to 
antiretroviral medications, and their interactions with other 
drugs e.g. protease inhibitors and statins, primary HIV infection 
and other muscle infections.

Pyomyositis may occur as single or multiple abscesses, 
spontaneously or after trauma (e.g. an intramuscular injection). 
Gram positive (e.g. Staphylococcus aureus, Streptococcus 
pyogenes) and Gram negative organisms (e.g. Escherichia coli) 
may cause this infection, although opportunistic infections 
such as toxoplasmosis, mycobacteria and Cryptococcus should 
also be considered in more advanced HIV disease. 

Other myopathies reported in people with HIV infection 
include myasthenia gravis, inclusion body myositis, nemaline 
rod myopathy (a rare disorder causing proximal myopathy 
and minor elevations of creatinine kinase with rod-shaped 
nemaline bodies seen in atrophic fi bres on electro microscopy), 
and myopathy associated with malignancies such as non-

Hodgkin’s lymphoma. 

Sicca syndromes
Diff use infi ltrative lymphocytosis syndrome (DILS) aff ects 1-2% 
of people with HIV infection. It causes parotid enlargement, 
xerostomia and xerophthalmia, and is mediated by CD8 cells. 

Unlike Sjogren’s syndrome (which is CD4 mediated), auto-
antibodies (such as rheumatoid factor, antinuclear, Ro and La 
antibodies) are not found and extraglandular involvement is 
common, with lymphocytic interstitial pneumonitis occurring 
in 50% of cases. 

The gastrointestinal tract, liver, kidneys, reticular endothelial 
system and peripheral nerves may also be affected. High-
dose oral glucocorticoids for two to three months with 
antiretroviral therapy may be required. The Sicca syndrome 
(dry eyes and mouth, and parotid enlargement) occurs in 
25% of affected patients. 

Symptomatic relief can be gained with artifi cial tears and saliva.  
Combination antiretroviral therapy can reduce parotid swelling 
and the sicca symptoms and even improve the neuropathy.8  
Zidovudine should be included in cART regimens for its direct 
eff ects on this disease (it has been successfully used in primary 

Sjogren’s syndrome).18

Vasculitis
A number of vasculitides have been reported in people with 
HIV infection, and include systemic necrotising vasculitis (e.g. 
polyarteritis nodosa), hypersensitivity vasculitis (e.g. Henoch-
Schönlein purpura), granulomatous angiitis (lymphatoid 
granulomatosis), primary angiitis of the central nervous system, 
and DILS.4 Vasculitis can be diffi  cult to treat, often requiring 
immunosuppressive therapy. It is important to exclude other 
causes such as infection (cytomegalovirus, hepatitis B virus, 

hepatitis C virus, and varicella-zoster virus) and drug reactions.
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Endocrine abnormalities are relatively common in HIV infection, 

due to specifi c eff ects of the virus, HIV-related disease, 

complications of drug therapy, drug-drug interactions  and 

the eff ects of restoration of the immune system after the 

commencement of combination antiretroviral therapy (cART) 

(Table 20.8). 

20.5.1   Diabetes mellitus
Disturbances in glucose metabolism (insulin resistance, 

impaired glucose tolerance and diabetes mellitus) are among 

the most common endocrine disorders found in treated HIV 

infection and are mostly due to the eff ects of cART.1 Before the 

availability of cART, most cases of diabetes occurred in patients 

treated with pentamidine for treatment of Pneumocystis jirovecii 

infection. These cases were characterised by insulin defi ciency 

and ketoacidosis (type 1 diabetes mellitus), since pentamidine 

destroys pancreatic insulin-secreting beta-cells.2-4 The most 

common form of diabetes mellitus in patients with HIV infection 

in the cART era is type 2 diabetes, occurring in up to 10% of 

patients.5, 6 It is due to a combination of cART eff ects on insulin 

resistance and insulin secretion.1, 7, 8

The symptoms of diabetes mellitus include excessive thirst, 

polyuria, fatigue, unintentional weight loss, skin infections 

(such as candidiasis or boils) or blurred vision. Complications 

of diabetes, such as peripheral neuropathy, may be present 

at diagnosis. The symptoms of peripheral neuropathy from 

diabetes include burning or painful dysaesthesia, the sensation 

of walking on cotton wool or numbness. Neuropathy in treated 

HIV infection may also be contributed to by nucleoside reverse 

transcriptase inhibitors (NRTIs). 

The diagnosis of diabetes mellitus is made by testing the 

random (>11.0 mmol/L) or fasting glucose level (>7.0 mmol/L) in 

accordance with the criteria of the NHMRC guidelines.9 Further, 

pre-diabetes could be considered if the fasting glucose is 

greater than 5.5 mmol/L. Impaired fasting glucose (5.5-6.9 mmol/L) 

represents a high risk for conversion to type 2 diabetes and represents 

a patient group where preventive strategies (including lifestyle 

change and weight loss predominantly, with the consideration of 

metformin treatment) can defer the onset of diabetes mellitus.

The treatment of diabetes mellitus in people with HIV infection 

requires lifestyle changes with an emphasis on healthy weight 

and, more importantly, healthy waist circumference, with 

appropriate nutritional and physical activity advice. Since the 

epidemic of overweight and obesity now aff ects more than 50% 

of Australians, this may aff ect more people with HIV infection in 

the future. Those with body fat changes due to cART or those 

in ethnic groups who are more susceptible to diabetes mellitus 

(e.g. people with South East Asian, South Asian and South 

American Indian heritage) need particular consideration.  

Metformin is one of the main stays of antidiabetic therapy, 

since it is an insulin sensitiser, reduces abdominal obesity 

and improves glycaemic control.10 In HIV infection, its use is 

contraindicated by severe renal impairment or cardiac failure 

where it may induce lactic acidosis. Care should be taken in 

Table 20.8 Endocrine disorders due to eff ects of HIV, HIV-related disease, immune reconstitution and drug therapy

Direct HIV-1 

virus eff ects

HIV-related disease Immune reconstitution Drug eff ects

Adrenal disease Adrenalitis 

(rare)

Infections:

Cytomegalovirus

Toxoplasmosis

Mycobacterial

(M. tuberculosis, 

M. avium complex)

Malignancy: 

Kaposi’s sarcoma

Addison’s disease (rare) Reduced corticosteroid synthesis:    

Antifungals (ketoconazole)

Pituitary suppression: Cytochrome P450 

3A4 drug interactions with inhaled or oral 

steroids

Thyroid disease Hashimoto’s 

hypothyroidism

Graves’ disease

Interleukin-induced Graves’ disease

Interferon-induced Graves’ disease

Diabetes 

mellitus

Pentamidine-induced insulin defi ciency 

(type 1 diabetes)

Protease inhibitor and NRTI-induced insulin 

resistance

Type 2 diabetes mellitus

Calcium 

metabolism

Osteoporosis cART-related osteroporosis

Sex hormones Androgen defi ciency Androgen defi ciency

cART = combination antiretroviral therapy.

Katherine Samaras Garvan Institute, Sydney, NSW
Jeff rey J Post Department of Infectious Diseases and Albion Street Centre, Prince of Wales Hospital and   
 School of Medical Sciences and Prince of Wales Clinical School, University of New South Wales, Sydney, NSW
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patients receiving NRTIs with impaired renal function and 

elevated lactic acid levels. Sulfonylurea drugs increase insulin 

secretion and improve glycaemic control and are generally 

considered second-line agents. Thiazolidinediones, insulin 

sensitising drugs, will also improve glycaemia. Insulin therapy 

is highly eff ective in achieving glycaemic control and becomes 

necessary in a proportion of people with type 2 diabetes. Newer 

drug classes include exenatide and the dipeptidyl peptidase IV 

inhibitors, sitagliptin and vildagliptin.11 These drugs act through 

novel pathways involving gut-derived peptides infl uencing 

insulin secretion. The latter are not currently listed on the 

Pharmaceutical Benefi ts Scheme. 

20.5.2   Thyroid disease
Autoimmune thyroid disease can occur in patients with HIV 

infection, either as a consequence of cART or immunomodulatory 

therapy. Primary hypothyroidism due to Hashimoto’s hypothyroidism 

(determined by the presence of anti-peroxisomal antibodies) occurs 

as a consequence of immune reconstitution, as can Graves’ 

disease.12-15 Immunomodulatory therapy with agents such as 

interferon-alpha used in the treatment of hepatitis C infection16 

and interleukin therapy for HIV can result in production of 

stimulatory antibodies that results in Graves’ disease and 

thyrotoxicosis.17 Clinicians should be alert to the possibility 

of hypothyroidism or thyrotoxicosis following immune 

reconstitution.18

20.5.3  Adrenal disease
Adrenal defi ciency is uncommon, but can occur as a 

consequence of infection (HIV-1, cytomegalovirus, toxoplasmosis, 

Mycobacteria), neoplastic disease (Kaposi’s sarcoma or other 

malignancies) or, very rarely, autoimmune disease (Addison’s 

disease). Adrenal insuffi  ciency is more common in the setting 

of HIV infection, with abnormal stimulated cortisol responses in 

26% of tested subjects.19

The symptoms that should alert a clinician to the possibility of 

adrenal insuffi  ciency include unexplained fatigue, weight loss, 

nausea, weakness, postural presyncope, myalgias, arthralgias, 

sweatiness and confusion. Drug therapy can be associated with 

reduced synthesis of adrenal hormones (e.g. ketoconazole) or 

induced metabolism of steroids (e.g. rifampicin, phenytoin).20 A 

history of  recent withdrawal of oral or inhaled corticosteroid 

drugs should be sought.21 Clinical features of adrenal insuffi  ciency 

include cachexia, pigmentation of the skin or oral mucosa, or a 

postural drop in blood pressure. Pigmentation will not be found 

in adrenal insuffi  ciency of pituitary origin, due to defi ciency of 

adrenocorticotrophin hormone, which is rare. Biochemistry 

may show hyponatraemia, hyperkalaemia, or hypoglycaemia. 

The diagnostic test for primary adrenal insuffi  ciency is the short 

synacthen test, where a normal stimulated cortisol response 

would exceed 550 nmol/L. Secondary adrenal insuffi  ciency 

(due to pituitary disease) will produce a normal response to 

cosyntropin testing and is diagnosed by an insulin-induced 

hypoglycaemia test. 

Adrenal insuffi  ciency is treated with glucocorticoid and 

mineralocorticoid therapy. Examples of chronic glucocorticoid 

therapy are prednisone 2.5-5 mg on waking, with or without 

1-2.5 mg early afternoon; or cortisone acetate 25 mg on 

waking, 12.5 mg early afternoon; or hydrocortisone 15-20 

mg on waking, 5-10 mg early afternoon with some patients 

requiring a third later dose. Most patients will also require 

mineralocorticoid support with fl udrocortisone (0.05-0.1 mg 

each day in divided doses, adjusted to clinical response in 

blood pressure).

Acute adrenal insuffi  ciency may occur in the setting of acute 

infection, surgery or other physical stress and may manifest 

with vomiting, hypotension, haemodynamic shock and 

coma. It must be treated with intravenous glucocorticoids 

(e.g. hydrocortisone 100 mg every 6-8 hours) in addition to 

treatment of the underlying cause.

An excess of adrenal hormones (Cushing’s syndrome) can 

occur in patients receiving protease inhibitors that inhibit 

the cytochrome p450 mediated metabolism of other drugs. 

Interference with the cytochrome p450 3A4 enzyme system 

results in the reduced elimination of oral and inhaled steroids. 

Cushing’s syndrome can occur rapidly in patients receiving 

standard doses of oral steroids, in addition to inhaled steroids, 

with pituitary-adrenal suppression occurring with long-

term therapy.21 Cushing’s syndrome should be suspected on 

historical and clinical evidence and diagnosed by detection 

of low or undetectable cortisol levels in a clinically Cushingoid 

patient. Treatment is by reduction of oral steroid doses or 

gradual reduction in inhaled steroids, where the underlying 

respiratory disease permits. For those patients receiving inhaled 

steroids, simple strategies will reduce steroid exposure and its 

side-eff ects. These include using dosing devices with lower 

oral cavity deposition (e.g. aerosolised rather than inhalers) 

with spacers and always rinsing/gargling and spitting (not 

swallowing). Other strategies may include changing the 

inhaled steroid therapy to agents that are not predominantly 

metabolised by the specifi c cytochrome p450 isoenzymes.

20.5.4  Disorders of calcium 
   metabolism 
   and osteoporosis
Hypercalcaemia is uncommon in HIV infection. Primary 

hyperparathyroidism with hypercalcaemia could be expected 

at the same rate as the general population. If hypercalcaemia 

is found with low parathyroid hormone levels, underlying 

infection, malignancy or lymphoma need exclusion. 

Bone loss, low bone density and osteoporosis are found in HIV 

wasting syndrome and patients receiving long-term cART.22 

Multiple factors can contribute including viral eff ects, drug 

eff ects and low androgen levels. In male androgen defi ciency/

hypogonadism, treatment with androgen supplementation 

with testosterone has shown benefi t.23 In patients with 

established osteopenia or osteoporosis, clinicians should ensure 

an adequate intake of dietary calcium (at least 1000 mg each day) 

and that serum levels of 25-hydroxy vitamin D exceed 80 nmol/L. 

Weight bearing physical activity is essential (20 minutes of 

walking at least thrice weekly and, if possible, a weight training 

program) in addition to considering other lifestyle factors such 

as excessive alcohol or caff eine consumption and smoking. 

Other therapies such as the bisphosphonates or strontium 

ranelate may also have a role.24 

20.5.5  Disorders of sex steroids
Male hypogonadism
Low androgen levels in men with HIV infection appear relatively 

common, often in the setting of low or normal gonadotrophin 

levels. The cause is not completely understood, however 

contributors include the usual causes of hypogonadism in 
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men. There appears to be an association with HIV wasting and 

lipodystrophy.25 

Androgen defi ciency in men leads to lean tissue and bone loss, 

fatigue and mood disturbance. Other symptoms may include 

a loss of body hair, testicular atrophy, reduced pubic hair and 

reduced libido. Clinical confi rmation includes the fi ndings of 

gynaecomastia and small soft testicles. Clinical signs that may 

suggest a secondary cause include the presence of a goitre 

and thyrotoxicosis, a testicular mass and signs of chronic liver 

or pituitary disease. Biochemical confi rmation is undertaken by 

measuring an early morning testosterone level (at 8-9am), along 

with follicle stimulating hormone and luteinizing hormone 

levels, prolactin and thyroid stimulating hormone levels.

Treatment options include injectable testosterone (testosterone 

cypionate or tenanthate, 200-250 mg every two to three 

weeks, or long-acting testosterone undecanoate 1000 mg 

by intramuscular injection every 10-12 weeks) or transdermal 

testosterone by patch or gel applied daily.26 Men receiving 

androgen supplementation require annual digital rectal 

examination and prostate specifi c antigen measures.

Female hypogonadism
Secondary amenorrhoea is common in women with HIV, 

aff ecting about one in four women.27 The prevalence of 

amenorrhea is higher among women who have lost signifi cant 

amounts of weight in the setting of HIV wasting.27 Evaluation 

should exclude pituitary disease (by measuring prolactin, LH and 

FSH), thyrotoxicosis, premature menopause, polycystic ovary 

syndrome, in addition to rare causes of hyperandrogenism. 

Treatment in women with premature secondary amenorrhoea 

(i.e. aged less than 45 years) usually takes the form of the oral 

contraceptive pill or hormone replacement therapy, to alleviate 

symptoms of oestrogen defi ciency and to help maintain bone 

mass. Therapy should be off ered until the age of 50-53 years 

(i.e. about the usual age of menopause). The presence of a past 

history of stroke, deep vein thrombosis or pulmonary embolism 

or current cigarette smoking may alter recommendations for 

hormonal therapy.
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20.6.1 Retinal and choroidal disease
Cotton wool spots
Aside from its ability to cause retinal infection secondary to 

immunodefi ciency, HIV is associated with a retinopathy in its 

own right. The retinopathy is characterised by transient nerve 

fi bre layer infarcts (cotton wool spots) and scattered small 

retinal haemorrhages and rarely causes visual morbidity. It 

is caused by a combination of local capillary endothelial cell 

changes (possibly cytomegalovirus  induced) and rheological 

changes and is a sign of established immunodefi ciency. It does 

not require treatment.

Cytomegalovirus retinitis
Cytomegalovirus (CMV) retinitis is the most important cause 

of visual loss in patients with AIDS. The first clinical description 

of CMV retinitis was made in 1971 in a renal transplant 

recipient who had widespread systemic CMV disease and 

subsequently died. Before the AIDS pandemic, CMV retinitis 

was rare and the treatment of CMV retinitis was poor. None 

the less, it usually did not present a clinical problem because 

the immune deficit responsible for the retinitis was often 

reversible. The original report of CMV retinitis in patients 

with AIDS was made in 1983.1

Clinical features
CMV retinitis appears as confl uent areas of full thickness 

necrotising retinitis with haemorrhage. There are usually 

associated areas of old retinitis with a granular pigmentary 

change behind the leading border of active retinitis. It is often 

associated with an accompanying retinal vasculitis (which may 

be severe) and only mild overlying vitritis and minimal anterior 

uveitis. There may be initial involvement at the posterior pole 

or in the periphery; when the disease occurs in the periphery, 

it has a more granular appearance than when it occurs at the 

posterior pole. Occasionally patients with small focal areas of 

involvement present a diagnostic problem. Visual loss in CMV 

retinitis may arise from optic nerve or macular involvement with 

retinitis, rhegmatogenous retinal detachment, serous macular 

detachment or cystoid macular oedema. Of these causes, only 

serous or rhegmatogenous detachment are reversible. The 

degree of visual loss at presentation depends on the site of the 

retinitis. Peripheral retinitis can be associated with normal vision 

and no symptoms.

Natural history of cytomegalovirus retinitis
The prognosis of untreated CMV retinitis is poor. In patients 

whose CD4 cell count remains low and who do not receive 

anti CMV treatment, there is relentless gradual progression and 

eventual blindness.

Diagnosis
CMV retinitis is usually diagnosed clinically without the need 

for confi rmatory tests. CMV retinitis is a disease of the severely 

immunodefi cient and, in patients with AIDS, it rarely occurs 

with a CD4 cell count of greater than 50 cells/μL.2 At a given 

CD4 cell count, the risk of developing CMV retinitis is increased 

when other opportunistic infections occur, e.g. Pneumocystis 

jirovecii pneumonia strongly predicts the development of 

retinitis (relative risk = 5.8), as does Mycobacterium avium 

complex infection  (relative risk  = 5.3).3 CMV serology is of little 

use in the diagnosis of retinitis in patients with AIDS because of 

the high background degree of seropositivity among sexually-

active homosexual men and the lack of a rise in titre of CMV 

antibody during the development of CMV retinitis.4 Negative 

CMV serology may occasionally be useful in excluding CMV as 

a cause of retinitis in non-homosexual patients with AIDS as 

these patients have a lower background incidence of positive 

CMV serology.5  In patients with CMV retinitis there is usually an 

associated CMV viraemia detectable by testing the CMV viral 

load or CMV viral cultures. In patients in whom the diagnosis 

is in doubt, the most useful confi rmatory test is an anterior 

chamber or vitreous tap for CMV viral polymerase chain 

reaction. The incidence of CMV retinitis has fallen dramatically since 

the widespread use of combination antiretroviral therapy (cART).6 

However, there is still a persistent risk of visual loss in patients 

with HIV infection and CMV retinitis.7

Therapy
The mainstay of treatment of intra-ocular infections in patients 

with AIDS is immune restoration with cART. The principles of 
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treatment of CMV retinitis are to induce remission with induction 

treatment, maintain remission with ongoing treatment, monitor 

for progression and complications, and treat these as and when 

they occur. 

In general, treatment should be commenced at diagnosis to limit 

the extent of progression of the disease, to prevent second eye 

involvement and to confer the benefi t of treatment of systemic 

CMV infection (Table 20.9). With the exception of ganciclovir 

implants or intra-ocular injections, the fi rst-line treatments are 

equally eff ective at treating the retinitis in the eye targeted for 

treatment. Where they vary is in the systemic side-eff ects, 

systemic benefi ts, eff ect on the second eye and practical 

diffi  culties involved in treatment. Local (intra-ocular) therapy for 

CMV retinitis is generally more eff ective than systemic therapy 

at treating the injected eye but has the obvious disadvantages 

of requiring either regular intra-ocular injections or intra-ocular 

surgery, and the lack of systemic treatment.  

In a well patient with reasonable blood counts and mild-to-moderate 

CMV retinitis the most common induction regimen would be oral 

valganciclovir. A patient with more aggressive CMV retinitis may be 

treated initially with intravenous ganciclovir or intravitreal ganciclovir 

(repeated injections or implant) with oral valganciclovir.

Table 20.9  Specifi c anti-cytomegalovirus treatment options for induction (initial) treatment of cytomegalovirus 

 retinitis (these should be used in conjunction with treatments to manage HIV infection) (See Chapter 13.9)

Drug Dose Route of 

delivery

Advantages Disadvantages Side-eff ects

Valganciclovir 900 mg twice daily 

for three weeks

Oral Simplicity of delivery

Protects second eye

Treats systemic disease

Slightly reduced 

effi  cacy over IV or 

intravitreal treatment

Bone marrow 

suppression

Ganciclovir 5 mg/kg/12 hourly 

for 2-3 weeks

IV Treats systemic disease

Protects second eye

Requires IV access Bone marrow 

suppression

Central line 

morbidity

Foscarnet 60 mg/kg 8 hourly 

or 90 mg/kg 12 

hourly for 2-3 weeks 

adjusted for renal 

function and given 

with hydration

IV (central 

venous 

Catheter)

Confers survival 

advantage over IV GCV

Treats systemic disease - 

protects second eye

Requires IV access

Poorly tolerated 

Renal and electrolyte 

disorders

Seizures

Penile ulcers

Central line 

complications

Ganciclovir/

foscarnet 

combined

As above IV Added eff ectiveness for 

aggressive or relapsing 

disease

Poorly tolerated As above

Cidofovir 5 mg/kg once 

weekly with 

probenecid and 

hydration for 

3 weeks

IV Added eff ectiveness for 

aggressive or relapsing 

disease

Infrequent dosing

Poorly tolerated Renal and       

electrolyte        

disorders

Uveitis and        

hypotony

Ganciclovir 200-400 mg twice 

weekly

Intravitreal Excellent systemic 

tolerance

No IV access required

Requires intra-ocular 

injections

No systemic protection

No second eye 

protection

Endophthalmitis

Vitreous bleeding

Retinal detachment

Foscarnet 1200-2400 mg twice 

weekly

Intravitreal Excellent systemic 

tolerance

No IV access required

Treats non CMV retinitis

Requires intra-ocular 

injections

No systemic protection

No second eye 

protection

Endophthalmitis

Vitreous bleeding

Retinal detachment

Ganciclovir 

implant

4.5 mg slow release 

device

Single device is 

designed to deliver 

around 1 μg/hour of 

GCV for 6-8 months

Intra-

ocular 

device 

Excellent systemic 

tolerance

No IV access required

Single device used for 

both induction and 

maintenance

Requires surgery

No systemic 

protection

No second eye 

protection

Vitreous bleeding

Retinal detachment

Endophthalmitis

GCV= ganciclovir; CMV = cytomegalovirus; IV = intravenous.
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Where induction treatment fails or has to be discontinued 

because of toxicity, the induction regimen can be changed or 

combinations used. Induction treatment is continued until there 

is ophthalmoscopic regression of the retinitis, usually between 

two to four weeks. Regression is diagnosed clinically by the 

absence of thickening or progression and the replacement of 

the active lesion with a lightly pigmented scar. The possibility of 

misdiagnosis should be considered in all patients who tolerate 

induction therapy but fail to achieve regression of lesions. 

After treatment the clinical appearance of the retinitis changes. 

Healed retinitis is easily recognised by a lack of retinal thickening 

(seen as a loss of retinal whitening) with disappearance of retinal 

haemorrhage and vasculitis and halting of progression of the 

retinitis. Occasionally there is an atypical healing response with 

persistence of a white fl at border of opacifi cation8 that does 

not advance for many weeks to months. The risk of progression 

to bilateral retinitis increase with time. Even on systemic 

treatment, the incidence of bilateral retinitis in patients who 

initially presented with unilateral disease is 10% at six months. 

The incidence of retinal detachment increases with increasing 

survival of patients with CMV retinitis and with extensive 

peripheral disease. Detachment occurs due to a combination 

of multiple small peripheral retinal holes and a mild degree of 

proliferative vitreoretinopathy.

Maintenance treatment
All available anti-CMV treatments are virustatic rather than 

virucidal and, once remission is achieved, maintenance 

treatment must be used or recurrence will occur (at a median 

time of 16 days).5 Maintenance therapy can be discontinued 

when the CD4 cell count is over 100 cells/μL for six months on 

cART.  All patients should be screened regularly for recurrences 

and relapses but the frequency of screening should be increased 

in those at higher risk:

  those who have missed or reduced their maintenance 

treatment

  those with evidence of systemic CMV activation (including 

increased plasma CMV viral load)

  those who have had frequent relapses in the past 

  those whose CD4 cell count remains below 50 cells/μL.

The advantages, disadvantages and side-eff ects of these 

regimens are largely the same as for when they are used as 

induction (see Chapter 13. 9). Doses and routes of delivery of 

intravitreal maintenance therapy are listed in Table 20.10.

Table 20.10 Intravitreal treatment regimens for   

 maintenance treatment of cytomegalovirus  

 retinitis

Drug Dose Route of 

administration

Ganciclovir 200-400 μg once 

weekly

Intravitreal

Foscarnet 1200-2400 μg once 

weekly

Intravitreal

Ganciclovir Slow release 

intra-ocular device

Intravitreal

Once the patient is in remission and on maintenance treatment, 

the eyes should be examined for detection of relapse 

according 

to the following schedule:

  Four-weekly screening for:

Standard maintenance patients

  Two-weekly screening if:

Missed or reduced maintenance therapy

CMV viraemia (or positive equivalent test e.g. CMV viral load).

Management of relapse of cytomegalovirus 

retinitis
Relapse of retinitis may take the form of an extension of 

existing areas of retinitis or the development of new areas of 

retinitis or the involvement of a previously uninvolved eye.  

The prevalence of viral resistance increases with time on 

treatment,9 but in spite of this there is usually a therapeutic 

response to re-induction (i.e. an increase in the dose to 

induction doses) with the same agent as has been used for 

maintenance treatment.10 If clinical relapse is accompanied 

by borderline tolerance of the original maintenance regimen, 

then re-induction with another regimen is recommended 

(e.g. a change from oral valganciclovir to intravenous 

ganciclovir or a change from intravenous ganciclovir to 

intravenous foscarnet). If the disease is severely vision-

threatening or if the patient has relapsed more than once, 

then a change to intra-ocular therapy (regular intra-ocular 

injections of ganciclovir or foscarnet or a ganciclovir implant) 

is usually indicated. If that relapse occurs while on intra-

ocular ganciclovir then a change to intra-ocular foscarnet or 

possibly a combination of ganciclovir and foscarnet is usually 

indicated. Usually re-induction treatment for relapse requires 

a shorter course of treatment than does normal induction 

and ophthalmoscopic monitoring is required to determine 

when maintenance should be recommenced.

Immune reconstitution uveitis
Immune reconstitution uveitis usually occurs in patients 

with previously recognised and treated CMV retinitis (or 

occasionally in patients with unrecognised and untreated CMV 

retinitis) who have recently commenced eff ective cART and 

who have had a subsequent improvement in their immune 

function.  Patients generally present with a short-lived and 

benign uveitis. Occasionally the uveitis is accompanied 

by more severe vision-threatening complications such as 

macular oedema, neovascularisation or epiretinal membrane 

formation. Generally the disease is treatable with a simple 

short (four weeks) course of topical steroids (1% prednisolone 

acetate 1-2 hourly), occasionally more aggressive treatment 

with injected orbital steroids (triamcinolone acetonide or 

methylprednisolone acetate) or oral prednisolone is required. 

With time, the disease generally burns out of its own accord. 

Long-term treatment is rarely required. Generally, when the 

immune reconstitution uveitis is quiet and the CD4 cell count 

has been greater than 100 cells/μL for six months, it is possible 

to stop all specifi c anti-CMV treatment.

Treatment of retinal detachment
The visual results of detachment surgery for retinitis-related 

retinal detachment depend on the degree of involvement 

with retinitis prior to the surgery and the pre-operative acuity. 

Eyes with extensive macular or disc involvement and those 

with acuity of less than counting fingers will do worse post-

operatively. When surgery is undertaken, it usually entails a 

vitrectomy, membrane peel, internal drainage, fluid-gas
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exchange and injection of silicon oil. The silicon oil should not be 

removed and hence the eye is rendered variably hypermetropic 

postoperatively and binocularity is often not achievable if 

the other eye has normal vision. Some patients with small 

peripheral detachments can be successfully managed with 

laser barrage anterior to the detachment. The decision on 

whether or not to operate depends on the condition of the 

eye with the detachment, the patient’s vision in the other 

eye and the general health of the patient. The poor median 

survival of patients post detachment repair cannot be generally 

extrapolated to all retinitis patients with detachments and 

treatment decisions should be individualised for all patients.

Acute retinal necrosis
Acute retinal necrosis is characterised by rapidly progressive 

peripheral retinitis. Initially there is minimal vitritis but after just 

a few days the vitreous infi ltrate increases dramatically. There are 

larger areas of retinal whitening than are seen with CMV retinitis 

and the disease has a much faster tempo (Image 20.4) . There is early 

development of bilateral involvement and early retinal detachment. 

The disease may occur at any level of immunosuppression 

and does occur in immunocompetent hosts. Acute retinal 

necrosis is usually caused by varicella  zoster virus but may 

also be caused by herpes simplex virus and rarely by CMV.  The 

diagnosis is usually made clinically but may be confi rmed by 

anterior chamber or vitreous tap for viral polymerase chain 

reaction (in particular, this allows diff erentiation between acute 

retinal necrosis and CMV retinitis as the treatment of the two is 

quite diff erent). 

Acute retinal necrosis has a worse prognosis than CMV retinitis. 

Acute retinal necrosis may follow an attack of shingles either in 

the ophthalmic division of the trigeminal nerve or elsewhere.

Treatment of acute retinal necrosis is usually with high-dose 

intravenous aciclovir (10 mg per kilogram 8 hourly) or with 

intravitreal foscarnet (1200 μg) or a combination of the two. 

Induction treatment is generally continued for two to three 

weeks until the retinitis appears quiet.  After successful induction, 

maintenance treatment is instituted with oral aciclovir 800 mg 

fi ve times daily. In immunocompetent patients, maintenance 

treatment is usually for three to six months but in patients with 

HIV infection with a low CD4 cell count maintenance treatment 

is life long. 

Progressive outer retinal necrosis 
Progressive outer retinal necrosis is a more virulent form of acute 

retinal necrosis, again caused by varicella zoster virus. Patients 

present with visual loss from posterior pole involvement. 

Generally there is minimal vitritis and rapidly progressive 

multifocal posterior pole retinitis. This is followed by rapid 

peripheral enlargement of the retinitis and coalescence of the 

lesions.  Again, there is early development of bilateral involvement 

and early retinal detachment. The untreated prognosis is very 

poor with almost universal blindness. The disease occurs in 

patients who are severely immunosuppressed (CD4 cell count 

less than 20 cells/μL). The diagnosis may be confi rmed by an 

anterior chamber or vitreous tap showing varicella zoster virus.

Treatment is diffi  cult. Generally combination treatment 

is required with at least one intravenous agent (aciclovir, 

ganciclovir or foscarnet) and at least one intravitreal agent 

(usually foscarnet). After induction treatment, long-term 

combination maintenance treatment is required.

Toxoplasma chorioretinitis
Retinal or chorioretinal involvement by toxoplasmosis is far 

less common in HIV patients than is central nervous system 

involvement (the converse is true in immunocompetent 

patients). Chorioretinal toxoplasmosis in patients with AIDS 

generally manifests as single or multifocal areas of dense 

white chorioretinal infl ammation: it is less common to have 

large areas of confl uent retinitis. There is usually an associated 

vitritis. Whether single or multifocal there is usually no adjacent 

pigmented scar. There is often associated central nervous 

system disease. The diagnosis may be made clinically if there 

is associated, confi rmed central nervous system toxoplasmosis. 

The disease may be confi rmed by toxoplasmosis serology or by 

anterior chamber or vitreous tap and PCR for toxoplasma DNA. 

Treatment is with oral sulphadiazine (4 mg daily) (or clindamycin 

300 to 600 mg four times daily), pyrimethamine (50 mg daily) 

and folinic acid (15 mg daily).  If the patient is allergic to sulphur-

based antibiotics, then atovaquone may be substituted. For 

chorioretinal toxoplasmosis without cerebral involvement, oral 

steroids are usually not required.

Multifocal choroiditis
Patients with AIDS with multifocal choroiditis generally have 

only mild, if any visual disturbance. Multifocal choroiditis may 

be seen in patients with cryptococcal meningitis, especially 

with associated widespread non-central nervous system 

cryptococcal disease. In this case, the association with signs 

and symptoms of cryptococcal meningitis may make the 

diagnosis. Multifocal choroiditis may also be seen in patients 

with widespread pneumocystis infection, especially in patients 

having inhaled pentamidine as prophylaxis for Pneumocystis 

jirovecii pneumonia. Less commonly, multifocal or unifocal 

choroiditis is seen in patients with disseminated Mycobacterium 

avium complex infection. In each case the clinical features 

are very similar with small (500 to 1500 mm) creamy white/

yellow outer retinal/choroidal lesions. There is rarely associated 

haemorrhage and the associated vitritis is minimal.

Patients do not require specifi c ocular treatment but respond 

to systemic treatment of the associated systemic infection. The 

visual prognosis is good unless there is subfoveal involvement 

of the choroiditis.

Image 20.4 Acute retinal necrosis

Source: Hall AJ, Opthalmology Department, The Alfred Hospital, Melbourne, 
VIC. Used with permission
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20.6.2  Other ocular conditions
Uveitis without retinitis or choroiditis
Patients with AIDS with intra-ocular infl ammation generally 

have an associated retinitis or choroiditis. Sometimes patients 

present with intra-ocular infl ammation (uveitis or vitritis) 

without any focal areas of retinitis or choroiditis. In such 

cases there is a small number of possible underlying causes 

(Table 20.11). It is necessary to fully investigate these patients 

before making appropriate treatment decisions. It is unwise 

to treat these patients with steroids without determining the 

underlying cause.

Optic neuropathy
Optic neuropathy in patients with AIDS rarely occurs as an 

isolated phenomenon. CMV optic neuritis is usually seen 

with adjacent CMV retinitis. Cryptococcal optic neuropathy is 

usually seen with associated cryptococcal meningitis. Syphilitic 

optic neuropathy is usually seen with secondary syphilis and 

associated syphilitic uveitis. Optic nerve swelling with good 

optic nerve function may be seen from any central nervous 

system space occupying lesion in patients with AIDS but the 

most common causes of papilloedema in patients with AIDS 

are toxoplasmosis and central nervous system lymphoma.  

External infections and tumours

Blepharitis and sicca syndromes
Surface ocular irritation and dryness is common but usually 

not visually signifi cant. Blepharitis may be associated with facial 

seborrhoeic dermatitis. Treatment with simple topical lubricants 

or eyelid hygiene is generally suffi  cient. Occasionally, long-term, 

low-dose topical steroids (fl uoromethalone) may be needed.

Molluscum contagiosum.
Eyelid molluscum may cause a chronic conjunctivitis or simply 

be of cosmetic concern. It can be treated with local anaesthetic 

and curettage or cryotherapy.

Herpes simplex virus keratitis
Herpes simplex virus keratitis in patients with AIDS may be 

peripheral and prolonged. Even so, treatment with a simple 

longer-term topical acyclovir is generally suffi  cient. Acyclovir 

resistance may occur.  Systemic therapy is rarely warranted.

Herpes zoster ophthalmicus  
Herpes zoster ophthalmicus may be the presenting feature 

of HIV infection in young people in at-risk groups. Standard 

therapy with oral or intravenous aciclovir, valaciclovir or 

famciclovir is generally eff ective.  Long-term suppressive 

aciclovir may be required.

Lid and conjunctival Kaposi’s sarcoma 
Lid or conjunctival Kaposi’s sarcoma are deep red/purple lesions 

which may be fl at or only slightly raised. They may look like a 

subconjunctival haemorrhage. Lid or conjunctival  Kaposi’s 

sarcoma are treated with local anaesthetic and cryotherapy.

Microsporidial keratoconjunctivitis
Microsporidial keratoconjunctivitis presents with a chronic 

conjunctivitis with characteristic fi ne superfi cial punctate 

keratopathy and subepithelial infi ltrates. The diagnosis is usually 

made on corneal scrapes or biopsy. The patients usually respond 

to topical fumagillin.

References
1  Holland GN, Pepose JS, Pettit TH, Gottlieb MS, Yee RD, Foos RY. 

Acquired immune defi ciency syndrome. Ocular manifestations. 
Ophthal 1983;90(8):859-73. 

2  Crowe SM, Carlin JB, Stewart KI, Lucas CR, Hoy JF. Predictive 
value of CD4 lymphocyte numbers for the development of 
opportunistic infections and malignancies in HIV-infected 
persons. J Acquir Immune Defi c Syndr 1991;4(8):770-6. 

3  Finkelstein DM, Williams PL, Molenberghs G, FeinbergJ, 
Powderly WG, Kahn J, et al. Patterns of opportunistic infections 
in patients with HIV infection. J Acquir Immune Defi c Syndr 
Hum Retrovirol 1996;12(1):38-45. 

4  Lazzarotto T, Dal Monte P, Boccuni MC, Ripalti A, Landini MP. 
Lack of correlation between virus detection and serologic tests 
for diagnosis of active cytomegalovirus infection in patients 
with AIDS. J Clin Microbiol 1992;30(4):1027-9. 

5  Jackson JB, Erice A, Englund JA, Edson JR, Balfour HH Jr. 
Prevalence of cytomegalovirus antibody in hemophiliacs and 
homosexuals infected with human immunodefi ciency virus 
type 1. Transfusion 1988;28(2):187-9. 

6  Kedhar SR, Jabs DA. Cytomegalovirus retinitis in the era of highly 
active antiretroviral therapy. Herpes 2007;14(3):66-71. 

Table 20.11 Causes of uveitis without retinitis or choroiditis in patients with HIV infection

Disease Associated fundal 

features

Uveitis Progression Systemic

association

CD4 cell count

cells/μL

Treatment

Syphilis May have papillitis, 

retinitis or 

choroiditis

Anterior 

or 

posterior

Secondary 

syphilis

Any As for neurosyphilis

Drug induced 

uveitis

Nil Anterior Cidofovir

Rifabutin

Any Topical steroids and 

cessation of causative 

drug

Intra-ocular 

lymphoma

May have diff use or 

multifocal

choroiditis

Posterior Slow Usually associ-

ated cerebral 

lymphoma

<50 cells/μL Radiotherapy plus 

chemotherapy

Reactive 

arthritis

Nil Anterior Arthritis Normal Topical steroids
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Despite signifi cant reductions in all complications of HIV 

infection since the introduction of highly active antiretroviral 

therapy (cART), haematological problems remain common.1

20.7.1  Anaemia
Anaemia is a common problem and increases in frequency 

with stage of HIV infection, ranging from 3% of asymptomatic 

patients to 12% in people with CD4 lymphopenia (CD4 cell 

count <200 cells/μL or CD4 percentage <14%) and 37% of 

patients with AIDS in one large surveillance study.2 Anaemia has 

been associated with reduced survival in a number of studies 

independent of other risk factors such as CD4 cell count and 

viral load.2,3 This relationship is more pronounced in patients 

who remain anaemic after commencing antiretroviral therapy.4

Common causes of anaemia include anaemia of chronic 

disease, drugs such as zidovudine, cotrimoxazole, amphotericin 

B, ganciclovir and dapsone, and infections. Other causes are 

malignancy (lymphoma and Kaposi’s sarcoma involving the 

gastrointestinal tract) and hypersplenism (often associated with 

liver disease such as chronic viral hepatitis). Rarer, important 

causes include Castleman’s disease, human parvovirus B19 

infection, thrombotic thrombocytopenic purpura  and 

haemophagocytic syndrome. Anaemia of chronic disease may 

be due to HIV infection, other infections or cancer. Zidovudine  

and lamivudine may cause a macrocytosis.1,5  Low B12 levels are 

not uncommon but true B12 defi ciency is rare.6 Similarly, while 

direct antiglobulin tests are often positive, ranging from 18 to 

43% of people with HIV infection,7 autoimmune haemolytic 

anaemia is rare.8

The best treatment for anaemia is to identify and manage the 

underlying cause (e.g. treat infections or remove causative 

drugs). Human parvovirus B19 infection  is a rare but interesting 

cause of pure red cell aplasia in severely immunosuppressed 

patients; it responds to cART and intravenous immunoglobulin 

therapy.1 If the cause of anaemia cannot be corrected, then 

exogenous erythropoietin may improve haemoglobin levels 

and quality of life.9,10 Treatment with erythropoietin may 

reduce the risk of mortality while blood transfusion therapy 

may increase this risk.11 Consequently, only patients with 

symptomatic anaemia without a correctable cause should be 

considered for transfusion.

20.7.2  Thrombocytopenia and   
   immune thrombocytopenic   
   purpura
Thrombocytopenia is commonly observed in association with 

HIV infection; immune thrombocytopenic purpura (ITP) is the 

most common cause. It may occur in 30% or more of patients 

with AIDS12 and can occur at any time during HIV infection. It 

may be seen before other clinical manifestations.13 As such, 

HIV antibody testing is recommended in cases of idiopathic 

ITP.  ITP may be mediated by immune complexes generated by 

HIV glycoprotein (GP) 120 that are directed against the platelet 

membrane GPIIIa complex12 and it appears megakaryocytes 

may be directly infected by HIV.1 While platelet survival is 

decreased, especially in patients with higher CD4 cell counts, 

platelet production is also decreased.1 Other common causes 

are drugs, such as ganciclovir, cotrimoxazole and rifabutin, 

infections such as Mycobacterium avium complex (MAC), 

lymphoma and hypersplenism. Rarer causes that appear directly 

related to HIV infection are the thrombotic microangiopathies, 

thrombotic thrombocytopenic purpura and haemolytic 

uraemic syndrome.

Bleeding is uncommon in ITP unless the platelet count is less than 

30 x 109cells/L. However, patients with co-existing haemophilia 

or other coagulopathies should be treated if platelet counts fall 

below 50 x 109cells/L.13 The treatment of choice for ITP is cART. 

Corticosteroids are eff ective but long-term use is not desirable 

due to immunosuppression. Other drugs such as dapsone and 

danazol can be eff ective. Intravenous immunoglobulin is very 

eff ective in increasing platelet counts in the short term but is 

expensive. Splenectomy may be successful for refractory cases 

and does not increase risk of progression to AIDS.13 For other 

causes of thrombocytopenia, treatment of the underlying 

cause is usually eff ective. Support with platelet transfusions 

should only be considered for patients at immediate risk of 

bleeding as the eff ect of transfusion is short lived and platelet 

allo-antibodies rapidly develop, limiting the eff ectiveness of 

future transfusions.

20.7.3  Neutropenia, pancytopenia   
   and myelodysplasia
Neutropenia may be due to HIV infection itself, autoimmune 

neutropenia, infections such as MAC and tuberculosis (TB), 

marrow infi ltration by malignancy (commonly lymphoma), 

hypersplenism and drugs. Treatment is directed at the 

underlying cause: cART for immunosuppression; antibiotics for 
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infection; and the withdrawal of potentially causative drugs. 

Granulocyte colony stimulating factor (G-CSF) will usually 

correct severe neutropenia in refractory cases and may allow 

marrow suppressive drugs such as ganciclovir to be continued 

until infection has resolved. Infection or undiagnosed fever 

associated with severe neutropenia (neutrophil count 

<0.5 x 109cells/L) should be considered a medical emergency 

with immediate commencement of broad spectrum antibiotics 

and supportive therapies such as G-CSF.1

All of the causes of individual cytopenias may produce a 

generalised pancytopenia. Late HIV infection commonly 

causes a myelodysplasia-type syndrome with impaired bone 

marrow function. Pancytopenia with severe lymphopenia and 

eosinophilia are commonly observed in the blood. Examination 

of the bone marrow commonly demonstrates normal or 

increased cellularity suggesting the impaired marrow function 

is due to inhibition of cellular maturation and production. 

Marrow plasmacytosis, lymphoid aggregates, granulomata and 

fi brosis are common.14

20.7.4  Lymphadenopathy and   
   splenomegaly
Lymphadenopathy and splenomegaly are commonly seen in 

association with HIV infection, particularly with acute infection 

and persistent generalised lymphadenopathy seen with latent 

infection. Both tend to regress in late stages of infection. Other 

causes are infections (such as CMV, Epstein Barr virus, hepatitis B 

and C, MAC, TB, syphilis and Cryptococcus), lymphoma, Kaposi’s 

sarcoma and rarer causes such as haemophagocytic syndrome 

and Castleman’s disease.

20.7.5  Paraproteinaemia
A polyclonal increase in globulin occurs as part of the immune 

response to HIV infection and monoclonal paraproteins have 

been reported in as many as 7% of people with HIV infection. 

They do not appear to be clinically signifi cant and may persist 

despite cART.15 Similarly, cryoglobulinaemia has been reported 

in HIV infection, again without clinical signifi cance. Over 90% of 

cases of cryoglobulinaemia are co-infected with hepatitis C and 

HIV infection does not appear to be a causative factor.16 

20.7.6  Thromboembolic disease
Thrombosis has been reported in up to 2% of people with 

HIV infection. Risk factors for this group are  age over 45 years, 

advanced stage of HIV infection, co-existing opportunistic 

infections, hospitalisation, and therapy with indinavir and 

megestrol acetate.17 A number of potentially pro-thrombotic 

abnormalities have been reported in association with HIV 

infection including: decreased levels of antithrombin (seen in 

HIV nephropathy), free protein S, protein C and heparin cofactor 

II, lupus anticoagulant and anticardiolipin antibodies, co-existent 

malignant, infl ammatory and autoimmune disorders, as well as 

vascular damage due to injecting drug use, vascular catheters 

and CMV infection.18 The presence of lupus anticoagulant or 

anticardiolipin antibodies are weakly associated with venous 

thrombosis but cerebrovascular accidents, bone and skin 

necrosis and brachial artery thrombosis have been reported.1

20.7.7  Investigations
Lymph node biopsy should be considered for any symptomatic 

lymphadenopathy or asymptomatic lymph node enlargement 

over 2 cm, persisting for more than one month, where an 

infective cause cannot be determined, or for any persistently 

enlarging lymph nodes. Fine needle biopsy has a good 

diagnostic yield but excision biopsy should be considered if it is 

non-diagnostic and lymphadenopathy persists or progresses.

Bone marrow examination should be undertaken for any 

unexplained moderate-to-severe anaemia or isolated cytopenia 

or pancytopenia and for pyrexia of unknown origin where initial 

tests are unhelpful.

Specimens should be sent for special microbial cultures, such 

as MAC, fl ow cytometry to examine cell populations to help 

exclude lymphoma, as well as for morphological examination.
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