
HIV Management in Australasia a guide for clinical care  287  

22Immune restoration diseases
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The introduction of combination antiretroviral therapy (cART) 

has led to declines in AIDS-related mortality and the incidence 

of opportunistic infections. cART-induced viral suppression 

is associated with clinically signifi cant restoration of immune 

function. This immune recovery is characterised by the 

restoration of pathogen-specifi c immune responses, which 

contribute to the resolution of opportunistic infections, and 

allows the safe cessation of primary and secondary opportunistic 

infection prophylaxis. Immune restoration may also result in the 

paradoxical development of infl ammatory reactions to pre-

existent or subclinical infections.

22.1   Immunological aspects of 
  immune reconstitution
Total restoration of immune function following cART will require 

the regeneration of functionally competent, antigen-specifi c 

CD4 cell clones that are lost with progressive HIV disease. 

In most patients the initiation of cART results in only partial 

restoration of their immune systems.  In a signifi cant proportion 

of those treated, CD4  cell counts do not return to normal, nor 

does their CD4:CD8 T cell ratio, the degree of immune activation 

or the ratio of memory and naïve T cells even after fi ve or more 

years of fully suppressive therapy. The degree of normalisation 

of immune function correlates with the nadir CD4 cell count 

and sustained viral suppression.1,2

cART usually restores immune function suffi  ciently to protect 

patients from many of the opportunistic infections that 

complicate HIV infection3 and restores CD4 cell responses to 

major opportunistic pathogens such as cytomegalovirus (CMV), 

Mycobacterium avium complex (MAC) and Mycobacterium 

tuberculosis.4,5,6,7 In some studies, restoration of antigen-specifi c 

proliferative responses which were absent at baseline was not 

observed, although signifi cant increases in the magnitude 

of baseline proliferative responses were demonstrated.8 This 

suggests deletion of the clones mediating the response.   

Responses to less common pathogens, such as tetanus, are 

more diffi  cult to detect. However, the demonstration of an 

immune response to this pathogen following re-immunisation 

in patients on cART indicates that  complete clonal deletion has 

not occurred.9  

The extent of cART related restoration of pathogen specifi c 

responses is not uniform  among patients.  In general, the 

lower the nadir CD4 cell count the less the extent of restoration. 

Response to vaccination is an in vivo measure of CD4 cell help, as 

antibody responses to infl uenza vaccination have been shown 

to increase in patients treated with cART when compared with 

untreated historical controls.10

A second factor that contributes to altered pathogen-specifi c 

immune restoration is persistent immune activation. Following 

cART, there is a decline in the level of immune activation 

however, despite complete and prolonged suppression of 

plasma viral load, usually immune activation does not return 

to levels seen in normal healthy individuals.11,12 This has been 

thought to refl ect ongoing low level viral replication. However, 

another possible cause of the ongoing immune activation may 

be translocation of microbial products from the gut because 

of damage to the gut associated lymphoid tissue due to the 

preferential infection and depletion of CD4+CCR5+ T cells that 

predominate in gut-associated lymphoid tissue.13,14 

Finally, throughout the natural history of HIV infection, there is a 

progressive decline in the percentage and number of naïve CD4 

cells in untreated HIV disease. Following the initiation of cART, 

there is usually an increase in phenotypically naïve CD4 cells.15  

This occurs later and more slowly than the initial rise in CD4 

cell counts as these cells must arise through the thymus. Even 

in adults without HIV infection the thymus has limited capacity 

to generate naïve T cells.  As HIV causes further damage to this 

organ, the capacity of the thymus in people with HIV infection 

is likely to be compromised to even a greater extent.16  The 

magnitude of the increase in these naïve cells is directly related 

to the proportion of naïve cells prior to initiation of cART.17 This 

may explain the variability in immune reconstitution seen at the 

clinical level.

22.2   Immune restoration disease
Following the administration of cART, infectious and/or 

infl ammatory diseases may be a manifestation of immune 

restoration.  Collectively these conditions are referred to  

as immune restoration diseases (IRDs). Similar reactions 

have been described in patients who cease iatrogenic 

immunosuppression,18,19 and in patients who commence 

therapy for tuberculosis or leprosy. IRDs were fi rst described 

following zidovudine monotherapy,20 but have been 

increasingly recognised in the post-cART era.21 The incidence of 

IRD increases as  the CD4 cell count prior to commencing cART 

decreases and is most commonly seen in people commencing 

cART late in the disease with CD4 cell counts <50 cells/μL. 

However, IRD must be considered as a likely diff erential diagnosis 

in any patient commencing cART with advanced HIV infection.   

The symptoms and signs of IRD may be misinterpreted 

either as an opportunistic infection resulting from persistent 

immunodefi ciency or as an eff ect of drug toxicity.

22.2.1  Immunological aspects of 
  immune restoration disease
The immunopathogenesis of IRD has not been clearly defi ned 

and it is likely that the immunopathogenesis varies for diff erent 

pathogens and stages of immune restoration post-cART (Figure 

22.1). Lesions associated with IRD are characterised by marked 

infl ammation. IRD can be viewed on a spectrum with varying 
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contributions from pathogen replication and pathogen-specifi c 

immune responses. Initially, cART-induced immunological 

changes may promote a destructive infl ammatory response, 

but this is balanced by an improved host immune response, 

which in general leads to clinical resolution of IRD.

Typically, in patients with AIDS, opportunistic infections are 

manifested by uncontrolled pathogen replication in the 

absence of pathogen-specifi c immune responses. In some 

patients, pathogen replication may be subclinical prior to cART 

initiation.  The reconstitution of pathogen-specifi c immune 

responses may initially augment pathogen induced tissue 

damage or result in increased tissue destruction perhaps due 

to  dysregulated production of pro-infl ammatory cytokines.22 

Typically, IRD that is associated with pathogen replication occurs 

within three months of cART initiation, e.g. MAC, cryptococcal 

meningitis, progressive multifocal leukoencephalopathy (PML), 

or CMV retinitis. 

At the other end of the spectrum IRD may occur in the setting 

of brisk pathogen-specifi c immune responses in the presence 

of minimal pathogen replication. These IRD typically manifest 

later than IRD associated with pathogen replication. These 

tend to occur after the fi rst three months of cART. The average 

time to onset of CMV vitritis, for example, is two to four months 

following initiation of cART. 

IRD typically occurs before substantial true immune reconstitution 

(defi ned by the magnitude of increase in naïve CD4 cells). It 

may even occur in the absence of an increase in the peripheral 

CD4 cell count.23  Redistribution memory cells trapped in lymph 

node or the reduction of immune-activation-induced anergy 

or altered cytokine production (shift from Th2 to Th1) may 

contribute to this phenomenon.24 Restoration of pathogen-

specifi c immune responses has been documented for MAC 

and M. tuberculosis IRDs. The  association between restoration 

of mycobacterial cutaneous delayed type hypersensitivity 

reactions and mycobacterial IRDs suggest that mycobacterial-

specifi c CD4 cells may play a central role.25 

Improvements in antigen-presenting cell function might be 

an additional or alternative mechanism. CD8 cells have also 

been implicated in IRD, particularly in those triggered by 

viral antigens.  But the role of increased antigen specifi c cell 

function in these conditions is less clear.  CD4 cell responses 

to CMV often take more than one year to reconstitute so it 

is diffi  cult to invoke a direct role for these responses.5 More 

eff ective CD8 cell responses may be secondary to increases 

in CD8 cells or increased CD4 cell help or both. It has also 

been proposed that increases in CD8 cells may contribute to 

IRD-associated hepatitis.26,27 Herpes zoster IRD is predicted by 

higher baseline CD8 cells as well as greater post-cART increases 

in CD8 cells.21

Altered pathogen-specifi c infl ammatory responses have also 

been identifi ed in IRD. Increased interleukin-6 (IL-6) production 

is a feature of IRDs associated with human herpes virus infections 

(CMV, herpes zoster and herpes simplex) and may play a role in 

IRD associated with these viruses.28 It has been postulated that 

decreases in interferon-alfa levels associated with cART may 

lead to an increase in hepatitis C viraemia.29

Typical
opportunistic
process

Atypical
opportunistic
process

No opportunistic
infection

Pathogen-specific immune response recovery

Inflammation

Pathogen replication No pathogen replication

Pathogen replication 

Pathogen specific
immune response 

Note: The key features of immune restoration disease are that they occur in the context of pathogen-specifi c immune response recovery and are characterised by 
marked infl ammation. IRD are atypical manifestations of opportunistic infections occurring within a spectrum of opposing pathogen replication and pathogen-
specifi c immune responses. 

Figure 22.1   Spectrum of immune restoration disease
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Host genetics also play a role in IRD but their role is yet to be fully 

delineated.  Not surprisingly, diff erent genetic polymorphisms 

are associated with diff erent pathogen associated IRDs.  Certain 

HLA-Class I alleles (HLA-B44 and HLA-A2), have been associated 

with the development of  CMV or herpes simplex virus related 

IRDs.30 Various polymorphisms in cytokine genes such as 

tumour necrosis factor-alfa, IL-6  and IL-12 have been associated 

with the development of either mycobacterial or herpes virus  

IRDs.31  However, these studies have been based on small 

populations and require confi rmation in larger prospective 

series.  Genetic linkage between HLA alleles and certain 

cytokine polymorphisms make it diffi  cult to identify the exact 

causative gene. At present these associations are not assessed 

as part of a diagnostic work up for IRD.  

22.2.2  Clinical aspects of immune 
  restoration disease 
IRDs generally occur two to 12 weeks following initiation 
of cART and often within the fi rst several weeks if there is a 
precipitous drop in viral load. The typical clinical scenario is the 
onset of fever and pathogen-specifi c symptoms in a patient 
with a low nadir CD4 cell count. The presentations are atypical 
and are altered by pathogen-specifi c immune responses. 
Having CD4 cell counts <50 CD4 cells/μL is a risk factor for the 
development of IRD.21,32 Nadir CD4 cell count may predict the 
type of pathogen-specifi c IRD. Herpesvirus-associated IRDs 
are generally seen in patients with nadir CD4 cell counts <90 
cells/μL, whereas mycobacterial-associated IRDs  can occur in 
patients with higher CD4 cell nadirs.21 

Subsequent immune restoration has been variable in patients 
experiencing IRD. While patients with herpes virus-associated 
IRD had identical CD4 cell count increases as patients without 
IRD, patients with non-herpesvirus-associated IRD had 
signifi cantly delayed increases in CD4 cell counts independent 
of plasma viral load. This latter fi nding may be explained by 
discontinuation of cART or the use of steroids during clinically 
active IRD.  However, other studies have shown a survival trend 
in favour of those who suff ered IRD early in cART therapy.32 The 
defi nitive studies analysing the long-term outcomes of this 
syndrome have not yet been conducted.

Mycobacterial immune restoration disease
Mycobacterial IRD was fi rst reported with zidovudine 

monotherapy.20 Subsequently, MAC, M. tuberculosis and 

Bacille Calmette-Guerin vaccination IRD were reported in the 

setting of dual therapy.33,34 However, mycobacterial IRDs have 

been diagnosed more frequently in the cART era and are the 

most frequently reported IRDs. MAC-associated IRD has been 

reported in up to 5% of patients who commence cART with 

CD4 cell counts below 100 cells/μL. M. tuberculosis-associated 

IRD has been reported in over one-third of patients with co-

infection who commence cART.35 M. tuberculosis-associated  

IRD is more likely to occur if  cART is initiated close to the 

diagnosis of M. tuberculosis (and therefore early in the treatment 

of  M. tuberculosis) and in those with lower CD4 cell counts.36   

Mycobacterial IRDs usually occur within two months of 

commencing cART.32

Clinical manifestations of mycobacterial IRD are often 

extrapulmonary. Patients present with fever and focal 

lymphadenitis, involving peripheral, mediastinal or abdominal 

lymph nodes.32,37 The lymph nodes are characteristically 

painful and may cause abdominal symptoms. Neutrophilia 

is a common feature of acute presentations of mycobacterial 

IRD.37 Other manifestations include hepatitis, pulmonary 

infi ltrates, intracranial tuberculoma, osteomyelitis, bursitis, 

cerebral tuberculoma, Addison’s disease, and skin nodules.21,38  

Fine-needle aspiration generally reveals caseating necrosis 

and granulomata with scanty (or absent) acid-fast bacilli. 

Mycobacteria are usually able to be cultured from tissue 

specimens.  Delayed -type hypersensitivity (DTH) skin tests are 

positive for mycobacterial antigens, as are lymphoproliferative 

reactions to mycobacterial antigens.39 

Typically, CD4 cells produce large amounts of IL-2 and 

interferon-gamma  in response to mycobacterial antigens.  

Late stage HIV-infection is characterised by a lack of CD4 cells 

with proliferative potential, negative DTH tests and an absence 

of Th1 cytokines.  These large or even supra normal responses 

to mybobacterial antigens are therefore surprising at this stage 

of the disease as each of these tests would be expected to be 

negative or at best borderline positive. The exuberant nature 

of these responses in those suff ering IRD suggests IRD is the 

result of an uncontrolled dysregulated immune response, and 

access to this type of data can be used as a diagnostic aid to 

diff erentiate the cause of the clinical picture. 

Herpes virus immune restoration disease  
IRDs involving herpes viruses have been commonly reported. 

A spectrum of ocular disease related to CMV has been 

documented in patients who have recently commenced cART 

ranging from (initial or relapsed) retinitis to vitritis/uveitis.40,41 The 

latter is reported in up to 50% of patients with prior CMV retinitis 

who experience immune restoration following the introduction 

of cART.21 Patients with these conditions present in a similar 

manner with typical visual disturbance, describing fl oaters 

and decreased visual acuity. The diagnosis is usually made by 

ophthalmological examination, but may require biopsy. CMV 

vitritis/uveitis is usually benign, but may be associated with 

vitreomacular traction syndrome with retinal detachment.42 

Extraocular manifestations include viraemia, colitis, pancreatitis, 

and submandibular infl ammation in patients with no prior 

history of CMV disease.43 At present it is not possible to predict 

which patients will develop CMV IRD.

Dermatomal varicella zoster is not infrequent in patients 

treated with cART.44 The mean time to development of 

symptomatic varicella zoster after cART is 16 weeks.44 While 

typical dermatomal varicella zoster is most commonly 

reported, zoster sine zoster and Ramsay Hunt syndrome have 

also been recognised to occur in this context.21 Patients who 

develop varicella-zoster virus IRD are less immunodefi cient 

than patients who experience other forms of IRD.21 Moreover, 

higher baseline and greater increases in CD8 cells following 

initiation of cART predict varicella zoster IRD.21

Herpes simplex virus IRD usually presents with acute or 

chronic anogenital ulceration. Relapse or fi rst presentation of 

mucocutaneous herpes can occur within the fi rst eight weeks 

of cART.21 Myelitis and encephalitic presentations have been 

reported.21 Apparent fl ares of Kaposi’s sarcoma has also been 

reported in patients following the initiation of cART.45



290  HIV Management in Australasia a guide for clinical care

Hepatitis C virus (HCV) and hepatitis B virus 

(HBV) immune restoration disease
Hepatitis following initiation of cART occurs in up to 8% of 

patients with HCV co-infection.46 The spectrum of clinical 

manifestations includes asymptomatic transaminitis, fever and 

jaundice. Hepatic decompensation may occur in the setting of 

cirrhosis. Liver biopsies demonstrate changes consistent with 

viral hepatitis, but not drug toxicity.27

Hepatitis following initiation of cART is even more common in 

patients with HIV-HBV co-infected.47 Poor outcomes have been 

reported in those  with established cirrhosis and/ or high levels 

of HBV DNA prior to initiation of cART. Given that tenofovir and  

lamivudine have both anti-HBV and anti-HIV activity, treatment 

of both infections is usually initiated at the same time.48 There 

are currently limited eff ective options available to treat HBV 

before treating HIV. Therefore, individuals with HIV-HBV co-

infection who initiate HBV-active cART are at risk of IRD and 

careful clinical observation is recommended. 

Finally, IRD hepatitis may have a benefi cial outcome as it has 

been associated with clearance of HBV DNA, seroconversion 

to hepatitis B surface antigen or clearance of HCV RNA.26,27 

No specifi c therapy other than careful observation is required 

as hepatic dysfunction generally resolves spontaneously on 

cART.47,49  With severe IRD hepatitis, referral to an expert with 

experience in this area is recommended.

Other viral immune restoration disease
PML may worsen or manifest for the fi rst time in patients 
commencing cART.50,51 In some patients with PML, 
deterioration post-cART is associated with infl ammatory brain 
lesions and a predominant CD8 cell response, suggesting an 
immunopathological response to John Cunningham virus.52 

Exacerbations of molluscum contagiosum and cutaneous 
and oral warts have been reported in the context of immune 
recovery.21 Other dermatological manifestations include 
infl ammatory folliculitis.53 

Fungal immune restoration disease
Atypical presentations of cryptococcal meningitis have been 

described following the initiation of cART.54 Characteristically, 

patients with baseline CD4 cell counts less than 50 cells/μL 

present with fever, headache and meningism within six weeks 

of commencing cART.32 The cerebrospinal fl uid is usually culture 

positive and contains an unusually high white cell count but 

the patient may be antigenemic without recoverable viable 

organisms suggesting that the response is dysregulated and 

may be triggered by antigen rather than by viable organisms.21 

However, crytpococcal IRD may also present with extra-central 

nervous system manifestations particularly with lymphadenitis, 

often with mediastinal involvement. 55

Clinical deterioration following withdrawal of steroids in a 

patient with Pneumocystis jirovecii pneumonia (PJP) who had 

commenced cART early after diagnosis of PJP has been reported 

suggesting PJP IRD may also occur.56 

Parasitic immune restoration disease
IRD associated parasitic infections including leishmaniasis, 

toxoplasmaosis, cryptosporidiosis, schistosomiasis, strongyloidiasis 

have been reported from areas where these infections are endemic.  

Parasitic IRD often demonstrate granulomatous infl ammation.57 

However,  their incidence and their eff ects on mortality and 

morbidity are still to be evaluated.

Non-infectious immune restoration disease
Sarcoid-like pulmonary lesions not associated with identifi able 

pathogens have been reported in patients following the 

commencement of cART. The diff erential diagnosis of 

mycobacterial IRD must always be considered in these cases.  

Onset of sarcoidosis like conditions have been reported 

following initiation of cART at higher CD4 cell counts.58,59

Thyroid diseases such as Graves’ disease and autoimmune 

thyroiditis have been reported in patients following initiation of 

cART. These manifestations may occur early or late.60,61

22.2.3  Principles of management of 
  immune restoration disease
While IRD may be considered an adverse reaction to cART, it 

is not necessarily a reason to stop eff ective therapy. Indeed, 

IRD may require specifi c therapy for controlling symptoms 

with both anti-infl ammatory and antimicrobial therapy. A 

diagnostic dilemma is evident when a patient with a virological 

and immunological response to cART presents with a fever and 

evidence of tissue infl ammation. The diff erential diagnostic 

triad includes opportunistic infection (secondary to failed 

cART or unrecognised prior to cART initiation), adverse eff ect 

of an antiretroviral agent, or IRD. Permanent withdrawal of 

antiretroviral therapy may be inappropriate if the fever and 

infl ammation is secondary to improved immune function. 

Misinterpretation of IRD as an opportunistic infection may result 

in unnecessary administration of antimicrobial agents. 

Prospective studies are required to ascertain the role of 

prophylactic antimicrobial agents before initiation of 

cART, and the role of the measurement of pathogen-

specifi c immune responses in the diagnosis of IRD. While 

comparative data are lacking, in general, cART should 

continue in most cases of IRD. The co-administration of anti-

infl ammatory agents (corticosteroids, pentoxifylline and 

nonsteroidal anti-infl ammatory agents, leukotreine 

inhibitors62,11) and/or antimicrobial agents may result in 

amelioration of IRD.  However, these interventions are based 

on anecdotal reports. cART should be temporarily ceased 

only when pain or organ dysfunction prevents ongoing cART. 

Antiretroviral therapy should then be reintroduced when the 

opportunistic infection has been treated. While most reactions 

continue for a limited period of time, cases have been reported 

of continuing IRD, with recurrent necrosis of lymph nodes and 

the formation of sterile abscess within lymph nodes that require 

surgical intervention.63,64

Although data are currently sparse it is generally accepted in 

patients presenting late with CD4 cell counts <100 cells/μL that 

if an intercurrent  infection is identifi ed prior to commencing 

cART, then that infection should be treated fi rst  prior to 

commencing cART in an attempt to reduce antigen load 

and therefore reduce the likelihood of developing IRD. This 

recommendation has been formally made with regards  pre-

existing M. tuberculosis diagnosed at any CD4 cell count and has 

been extended in many clinical practices to other opportunistic 

infections such as CMV or PJP.65  Ongoing studies are assessing 

the voracity of these recommendations at present

22  Immune restoration diseases
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IRD may be more common in those commencing a protease 

containing regimen, but a defi nitive prospective study has not 

been  performed.  IRD has been reported in those commencing 

integrase inhibitor containing regimens.  It is unclear whether 

there is  an increased incidence with certain drug classes or 

whether the increased incidence relates to the rate of viral load 

reduction.    Although there are theoretical reasons as to why 

Table 22.1 Cessation of opportunistic infection prophylaxis in people with HIV infection experiencing cART-induced 

  immune recovery

Opportunistic 

Infection

Criteria to cease prophylaxis Comments

CD4 cell 

count 

(cells/μL)

Duration

(months)

Rating 

strength for 

supporting 

evidence(a)

PJP Primary >200 ≥3 AI

Secondary >200 ≥3 BII

If PJP occurred at CD4 cells count >200 cells 

μL, then secondary prophylaxis should be 

continued for life.

MAC Primary 100 ≥3 AI

Secondary >100 ≥6 CIII

Patient should have completed 12 months of 

MAC therapy and remained asymptomatic. 

Some specialists obtain a blood culture for 

MAC before discontinuation of secondary 

prophylaxis.

CMV retinitis Secondary >100-150 ≥6 BII

Decision to cease maintenance therapy 

should be made in consultation with 

an opthalmologist. All patients ceasing 

maintenance therapy should undergo regular 

ophthalmological review. The role of CMV 

viral load, antigenaemia and DNA testing in 

predicting relapse remains to be defi ned.

Cryptococcal 

meningitis
Secondary >100-200 ≥6 C III

Patient should have successfully completed 

induction therapy and remained 

asymptomatic. Some specialists perform 

lumbar puncture to determine if CSF is 

culture-negative before stopping 

maintenance therapy.

Toxoplasmosis Primary >200 ≥3 AI

Secondary >200 ≥3 C III
Some specialists obtain a cerebral MRI before 

discontinuation of maintenance therapy.

(a) Strength of rating used in the US Public Health Service Guidelines. 
Strength of recommendation: A = Strong evidence for effi  cacy and substantial clinical benefi t support recommendation for use. Should always be off ered; B = 
Moderate evidence for effi  cacy or strong evidence for effi  cacy, but only limited clinical benefi t. Supports recommendation for use. Should generally be off ered; 
C = Evidence for effi  cacy is insuffi  cient to support a recommendation for or against use, or evidence for effi  cacy might not outweigh adverse consequences (e.g. 
drug toxicity, drug interactions) or cost of the prophylaxis or alternative approaches. Optional. Quality of evidence supporting the recommendation:; I = Evidence 
from at least one properly randomised, controlled trial; II = Evidence from at least one well designed clinical trial without randomisation, from cohort or case-
controlled analytic studies (preferably from more than one centre), or from multiple time-series studies, or dramatic results from uncontrolled experiments; III = 
Evidence from opinions of respected authorities based on clinical experience, descriptive studies, or reports of expert committees.

References: Adapted from DHHS Panel on Guidelines for the Prevention and Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescents, June 18, 2008, 
1-302. Available at: http://aidsinfo.nih.gov/contentfi les/Adult_OI.pdf (cited February, 2009)
Masur H, Kaplan J, Holmes K. Guidelines for preventing opportunistic infections among HIV-infected persons. Ann Intern Med 2002;137:435-477; 
Treating Opportunistic infections Among HIV-infected Adults and Adolescents, Bensoon CA, Kaplan JE, Masur H, Pau A, Holmes KK.  MMWR, Dec 17, 2004/53 (RR15);1-112. 
Guidelines for Prevention and Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescents. June 18, 2008

CMV = cytomegalovirus; CSF = cerebrospinal fl uid; MAC = Mycobacterium avium complex; MRI = magnetic resonance imaging scan; PJP = Pneumocystis jirovecii 
pneumonia.

CCR5 inhibitors may induce less IRD, due to alterations in T cell 

traffi  cking to sites of infl ammation, there are no published data 

to support this theory.   

Although certain genetic predispositions have been described 

there are no data and no algorithms that identify those at higher 

risk of IRD.  Prospective studies of the condition are required 

before such algorithms can be developed. 



292  HIV Management in Australasia a guide for clinical care

22.3   Ceasing prophylaxis for 
  opportunistic infections
Most patients who respond to cART restore pathogen-specifi c 

cell-mediated immune responses. This has been demonstrated 

for CMV and MAC.66,67 Primary prophylaxis for PJP and MAC can 

be ceased in patients who experience CD4 cell count rises 

with cART. Data suggest that a suffi  cient number of functional 

T cell clones specifi c for the particular pathogen have to be 

reconstituted to protect against disease. In almost 2000 patients 

who ceased primary PJP prophylaxis, only one patient developed 

PJP. This patient, however, had a CD4 cell count below 200 cells/

μL when PJP developed.68 Similarly, of the almost 900 reported 

patients who ceased primary MAC prophylaxis, no patient has 

developed MAC infection during follow-up.69 Guidelines for the 

cessation of opportunistic infection prophylaxis in people with 

HIV infection experiencing cART-induced immune recovery are 

outlined in Table 22.1.

Given the potential for IRD, opportunistic infection 

prophylaxis should be ceased only after the patient’s CD4 

cell count has risen above the necessary threshold for at 

least three months. Furthermore, it is conceivable that 

some patients never regain adequate levels of pathogen-

specifi c cell-mediated immune responses. This may be 

secondary to either T cell clone depletion or irreversible 

functional changes. A documented decline in CMV-specifi c 

immune responses before the development of retinitis has been 

observed in patients developing recurrent CMV retinitis.70,71 
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