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ABSTRACT

The availability of antiretroviral therapy (ART) has 
significantly improved the quality of life of persons 
with HIV infection. However, new problems have arisen 
as a consequence of this treatment. An immune recon-
stitution inflammatory syndrome (IRIS) in which 
patients experience a paradoxical worsening of their 
clinical condition may occur during recovery of the 
immunity. Thus far, there is no laboratory test available 
to diagnose IRIS. The diagnosis therefore remains clini-
cal and by exclusion. In this paper, we describe the 
autopsy findings of three HIV-infected patients who 
died at the Antwerp University hospital directly or indi-
rectly related to IRIS. One patient died following a dis-
seminated cryptococcocal and Mycobacterium avium 
complex (MAC) infection. Two other patients died with 
a disseminated aspergillosis infection after receiving 
corticosteroids to decrease IRIS induced inflammatory 
signs. These three patients show the difficulties faced 
by clinicians in diagnosing IRIS and the importance of 
performing autopsies in persons with HIV infection 
who die despite receiving ART. 
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INTRODUCTION 

Since the discovery of the first antiretroviral drugs much 
progress has been made in treating persons with HIV infec-
tion. However, 11-45% of patients infected with HIV who start 
antiretroviral therapy (ART) while being treated for an oppor-
tunistic infection, experience a syndrome characterized by an 
excessive inflammatory response and a paradoxical deteriora-
tion of their clinical condition (1, 2). This syndrome, called 
paradoxical immune reconstitution inflammatory syndrome 
(IRIS), is thought to be an inflammatory response towards cir-
culating antigens during immune restoration (1). Patients 
without a symptomatic opportunistic infection may also 
develop inflammatory signs and symptoms caused by an 
untreated active opportunistic infection shortly after starting 
ART. This has been termed the “unmasking” type of IRIS (1).

IRIS can occur in response to antigens of pathogens, auto-
antigens or cancer antigens (1). IRIS remains a condition that 
is neither well defined nor understood. So far there is no 
known laboratory test for its diagnosis. Therefore IRIS is a 
diagnosis of exclusion. Currently there is no internationally 
agreed case definition for all types of IRIS, but case definitions 
for tuberculosis (TB) (3) and cryptococcal meningitis-IRIS have 
been proposed (4). Moreover, it is unclear how to prevent and 
manage IRIS. Known risk factors for the development of IRIS 
include a low CD4 T-cell count when starting ART, a dissemi-
nated opportunistic infection and a short time interval 
between opportunistic infection treatment and the start of 
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a MAC-infection and no other pathogens. His clinical condition 
improved, but 6 weeks later he was re-hospitalized because of 
fever, dyspnea, loss of appetite and fatigue. A polymerase chain 
reaction (PCR) test on broncho-alveolar lavage fluid was posi-
tive for Cytomegalovirus (CMV) but negative for PJP. A repeat 
brain MRI revealed further increase of the brain lesions. He died 
2.5 months after the start of ART due to pulmonary and cerebral 
edema. Postmortem examination revealed a necrotizing bron-
chopneumonia due to invasive aspergillosis, CMV-infection of 
the lungs and presence of gram positive cocci in the kidneys 
and a progressive multifocal leukoencephalopathy (PML) infec-
tion of the brain. The most likely immediate cause of death was 
considered to be the bronchopneumonia. 

Case 3
In June 2007, a 67 year old HIV positive Caucasian man was 

hospitalized because of progressive weight loss, PJP, oesopha-
geal candidiasis and an oral Herpes simplex virus infection. 
A neurological examination revealed loss of memory, disorien-
tation and bradypsychia. A cerebral MRI in T2-weighted setting 
showed a zone of enhancement compatible with PML or HIV 
meningo- encephalitis. In addition, there were clinical and bio-
logical signs of a syndrome of inappropriate antidiuretic hor-
mone secretion.

One month later, at a CD4 T-cell count of 4/μL, ART was 
started (lopinavir/ritonavir, emtricitabine and tenofovir). Etham-
butol and claritromycine were added at the same moment, 
because blood cultures revealed a MAC infection. Two months 
after starting ART, he developed acute renal failure and a peri-
cardial effusion. A renal biopsy showed signs of acute tubular 
necrosis and acute interstitial nephritis but no signs of focal seg-
mental glomerulosclerosis. Renal dialysis was started. ART was 
interrupted and methylprednisolone 48 mg/day was given 
because a nephropathy caused by a MAC-infection-associated 
IRIS of the kidneys was suspected. He developed an Enterococcus 
fecalis blood stream infection which was treated with vancomy-
cin. He improved clinically and the ART (abacavir, lamivudine 
and lopinavir/ritonavir) was restarted while the methylpredniso-
lone was continued (48 mg/day). 

Three months later, the renal failure had resolved but he 
was readmitted because of a pulmonary infection with multi-
ple pathogens (Enterobacter, Pseudomonas aeruginosa, CMV 
and Aspergillus fumigatus) and a possible CMV colitis. He died 
a few days later with multi-organ failure. Postmortem examina-
tion of the lungs showed multiple abscesses with an Aspergillus 
sp. infection in the lung parenchyma, and large areas of hemor-
rhagic infarction following angio-invasion by Aspergillus. Sec-
tions of the myocardium showed multiple abscesses with 
Aspergillus, and scarring. A section of the thyroid gland showed 
multiple abscesses with Aspergillus. Examination of the kidney 
showed features of acute tubular necrosis (granular casts in the 
tubules) and interstitial abscesses with Aspergillus. A section 
through an adrenal revealed cortical atrophy. Sections of colon, 
esophagus, liver and pancreas were normal. 

DISCUSSION

The three patients who died at the Antwerp University 
Hospital illustrate the difficulties of diagnosing IRIS and the 
problems in managing patients suspected of IRIS. Our first 

ART (1). Some, but not all, studies show that a rapid improve-
ment of immunity and an excellent virological response are 
also associated with the development of IRIS (5). A meta-
analysis by Muller and colleagues (6) showed an overall 4.5% 
mortality in IRIS patients. Mortality from central nervous sys-
tem-IRIS is higher (7). Cryptococcal meningitis is the main 
killer with 20.8% mortality. 

To illustrate the difficulties in diagnosis and managing 
patients suspected of IRIS we describe three patients who 
died at the Antwerp University hospital, directly or indirectly 
because of IRIS. 

CLINICAL CASES

Case 1
A 37 year old Caucasian man was found to be HIV infected 

in November 2007 when he presented with a Pneumocystis 
jirovecii pneumonia (PJP). He was treated for the PJP but refused 
to start ART. In July 2008 he was referred by a general practi-
tioner because of weight loss, weakness and headache since 
10 days. Initially he refused to be hospitalized. A serum crypto-
coccal antigen test (CrAG) was requested but because of a 
CD4 + cell count of 34/μL ART (lamivudine, tenofovir and lopi-
navir/ritonavir) was started without waiting for the result. Five 
days after the start of ART he had to be hospitalized because 
of fever, weight loss and increasing headache. Physical exami-
nation revealed mollusca-like skin lesions. The serum CrAG test 
was positive and a skin biopsy, blood cultures and cerebrospi-
nal fluid (CSF) examination confirmed a Cryptococcus neofor-
mans infection. Cultures did not reveal any other pathogen. 
Laboratory tests revealed the following abnormal values: alka-
line phosphatase 197 U/L (n: 53-128), LDH 1006 U/L (n: 84-246), 
CK 181 (n: 34-145), AST 40 (n: < 31). ART was interrupted and 
liposomal Amphotericin B was started. Twenty-four hours later, 
he developed high fever and epilepsy. He was admitted in the 
intensive care unit but did not recover despite the administra-
tion of valproic acid, diphantoin, clonazepam and midazolam 
with intubation and ventilation and the placement of an intra-
ventricular drainage tube. Corticosteroids were administered, 
but 2 days later he died with high intracranial pressure refrac-
tory to drainage. A postmortem examination revealed a dis-
seminated cryptococcocal and Mycobacterium avium complex 
(MAC) infection. The cause of death at autopsy was considered 
to be “status epilepticus and refractory cerebral oedema”. 

Case 2
A 44 year old HIV seropositive Caucasian man who had 

stopped his ART 4 years earlier was hospitalized in December 
2006 because of a left hemiparesis. A magnetic resonance imag-
ing (MRI) of the brain showed a right fronto-temporal brain 
lesion also involving the brain stem. A PCR-test for polyomavirus 
(JC-virus) on CSF was positive. ART was started 15 days later 
(zidovudine, lamivudine, abacavir, saquinavir and ritonavir) at a 
CD4 + cell count of 10/µL. One week after the start of ART, he 
developed a submandibular abscess and the brain lesion 
increased. An aspiration of the abscess revealed acid fast bacilli. 
The abscess was drained and the patient was treated with 
rifampicin, isoniazide, pyrazinamide, ethambutol, claritromycine 
and methylprednisolone (48 mg a day for a month, reduced to 
32 mg a day after that, until death). Culture of the pus revealed 
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Non-steroidal anti-inflammatory drugs (NSAID), tumour 
necrosis factor (TNF) inhibitors (14, 15), CCR5 inhibitors (Mar-
aviroc), thalidomide (16) and leukotriene receptor antago-
nists (17) have also been suggested for the treatment of IRIS 
(11, 18), but sufficient evidence for their clinical use is lacking. 
Maraviroc, in addition to being an anti-HIV drug, also displays 
immune modulatory properties – possibly through blocking 
of CCR5 and interfering with leukotriene recruitment to the 
site of infection (14). Two on-going clinical trials are currently 
evaluating Maraviroc and NSAID in the prevention of IRIS. 

The most important way to prevent IRIS is to diagnose 
and treat HIV infection early before opportunistic infections 
develop. In case of delayed HIV diagnosis screening for 
opportunistic infections and timely treating such infections 
before starting ART will reduce the incidence of IRIS and 
potentially the mortality related to IRIS (19) A placebo con-
trolled randomized trial will evaluate the use of prednisolone 
to prevent TB IRIS in patients in South Africa (trial coordinated 
by G. Meintjes (University of Cape Town) in collaboration with 
the Institute of Tropical Medicine, Antwerp). 

CONCLUSION

IRIS directly or indirectly can be a cause of mortality in 
patients with HIV. Patients with a CD4 lymphocyte count 
< 100 cell/µL should be carefully screened for the presence of 
opportunistic infections and this should include serum CrAG 
testing even in asymptomatic patients before the start of ART. 
Before starting corticosteroid treatment in a patient sus-
pected of IRIS it is important to investigate whether the 
patient does not have concomitant infections and during cor-
ticosteroid treatment patients should be monitored for the 
development of co-infections such as a generalized aspergil-
lus infection. More trials are needed to evaluate options to 
prevent and treat IRIS. The three patients described in this 
paper demonstrate the importance of performing autopsies 
to determine causes of death in persons who die after start-
ing ART. 
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