
After the introduction of highly active 
antiretroviral therapy (HAART) in 1995 it 
took 3 years to recognize the new syndrome 
of lipodystrophy as a long-term complication 
of HAART [1]. It was found to be a direct 
toxic consequence of the various drugs used 
in combination regimens. Another 2 years 
later, an additional syndrome was described in 
patients who recently initiated HAART – the 
immune reconstitution inflammatory syndrome 
(IRIS) [2–4]. Although already recognized in 
the pre-HIV era in patients with treatment for 
tuberculosis [5, 6) and leprosy [7), it became 
substantially more frequent in HIV-infected 
patients on HAART. The term IRIS describes a 
collection of different inflammatory disorders 
which are associated with paradoxical 
deterioration of various preexisting infectious 
processes following commencement of HAART 
in HIV-infected patients. These preexisting 
infections in individuals with IRIS may have 
been previously diagnosed and treated or may 
have been symptomless and later revealed by 
the patient’s improved capacity to mount an 
inflammatory response. 

 
Pathogenesis

HAART usually improves the function of the 
cellular immune system and the more rapidly 
this improvement occurs the more likely IRIS 
ensues. Systemic or local inflammatory reactions 
frequently occur at the sites of the preexisting 
infection. In fact, IRIS quite often mimics the 
symptoms of previous opportunistic infections 
(OI) depending on type and location of preexist-
ing infections. IRIS, after commencing HAART, 
may cause misinterpretations both on the part 
of the patients and the doctors: in particular, if 
patients are reluctant to start HAART in fear of 
adverse effects they might assume that an IRIS is 
proof for the justification of their doubts. On the 

F.D. Goebel
Dept. of Infectious Diseases, Medical Policlinic, 
Ludwig Maximilian University Munich, Pettenkoferstr. 8a,
D-80336 Munich, Germany; Phone: (+49/89) 5160-3550, 
Fax: -3593, e-mail: Frank.Goebel@med.uni-muenchen.de

Infection   HIV/AIDS

Infection 33 · 2005 · No. 1 © URBAN & VOGEL 43

What’s New in HIV/AIDS

Immune Reconstitution 
Inflammatory Syndrome 
(IRIS) – Another New 
Disease Entity Following 
Treatment Initiation of 
HIV Infection
F.D. Goebel

Infection 2005; 33: 43–45
DOI 10.1007/s15010-005-6105-x



other hand, doctors could falsely impute poor 
patient compliance and this might especially be 
true with IRIS when HAART and treatment for 
an OI are concomitantly initiated.   

Up to the present time, very few systematic 
studies exist to assess frequency, risk factors, di-
agnostic criteria, clinical course, and treatment 
options for IRIS. Several retrospective studies 
have looked at the frequency of IRIS in regard 
to selected disorders such as tuberculosis, hepa-
titis B and C, and CMV diseases. These studies 
indicate that up to 25% of patients experience 
some form of inflammatory response depen-
ding on the presence of several risk factors, e.g. 
full-blown AIDS, low CD4 count, evidence of 
frank or subclinical infections with opportunistic 
agents. In view of the lack of clear-cut diagnostic 
criteria it comes as no surprise that the time lag 
between commencement of HAART and ap-
pearance of IRIS varies in the literature from 
a few weeks to up to 4 years [8]. Whether these 
described disorders represent the same disease 
entity remains to be proven. Nevertheless, the 
likelihood  and severity of IRIS correlate with 
two interrelated factors: a.) the extent of the 
cellular immune deficiency  prior to HAART 
and b.) the efficiency of viral suppression and 
the ensuing immunological recovery. 

Unfortunately, IRIS is a diagnosis of exclu-
sion: exclusion of superinfection, adverse drug 
reactions, noncompliance, drug malabsorption 
and drug-resistant infection in presence of an 
inflammatory condition. There should be a tem-
poral association with initiation of HAART with 
good virological and immunological response.

Clinical Manifestations
The clinical picture varies and depends on type 
and local or systemic involvement of the un-
derlying infection [9-11]. In principle, every OI 
can cause IRIS with improving immune status. 
In most cases fever is a frequent symptom, but 
can also be absent in certain infections such as 
cytomegalovirus (CMV) disease. The majority 
of clinical manifestations resembles the origi-
nal disease, for example in tuberculosis (TB) or 
other mycobacterial infections with fever, mal-
aise, weight loss, etc. This makes IRIS almost 
indistinguishable from the primary disease and 
therefore has been called a paradoxical reaction 
to antimycobacterial therapy. IRIS can occur in 
bacterial, viral, fungal, and parasitic infections, 
but also has been described in Kaposi’s sarcoma 
and anal carcinoma.

In addition, IRIS has been reported to ag-
gravate preexisting autoimmune diseases (e.g.   

thyroiditis [15],  systemic lupus erythematosus 
(SLE) and other noninfectious conditions (e.g. 
sarcoidosis [14]). 

Treatment
There are no controlled prospective studies 
available which could form the basis for treat-
ment guidelines. After establishment of the IRIS 
diagnosis, treatment depends on potential haz-
ards and extent of discomfort for the patient. In 
many cases IRIS is self-limited and only symp-
tomatic treatment to relieve discomfort is neces-
sary. In case IRIS could cause irreversible dam-
age, as for example neurological diseases (e.g. 
JC-virus [12], CMV retinitis) or liver failure (e.g. 
hepatitis B [13] or C) temporary interruptions of 
HAART have to be considered until the IRIS-
causing infection is well controlled. Of course 
in the event of progressive multifocal leukoen-
cephalopathy (PML) this might not be achiev-
able. In all other cases treatment of this infec-
tion is the main treatment goal, while HAART 
is to be continued. If  patients suffer from severe 
symptoms, anti-inflammatory drugs such as non-
steroidal anti-inflammatory drugs (NSAID) or 
corticosteroids can be considered. In the latter, 
risk-benefit  should carefully be assessed, in par-
ticular for patients with mycobacterial disease. 

In all patients with CD4-cell count 
< 200/µl a meticulous history and physical re-
garding sub-clinical or smoldering OI should 
precede commencement of HAART. If in-
dicators for OI are found 1 or 2 months prior 
treatment of this OI before HAART should be 
considered to reduce a high burden of organisms 
which would make IRIS more likely. 

In summary, a relatively new disease en-
tity, IRIS, came to our attention in patients 
with newly initiated HAART. In the absence 
of large prospective clinical trials, too little is 
known about frequency, diagnostic criteria, and 
treatment guidelines of IRIS. This certainly is 
another field where great demand for further 
– particularly clinical – research exists. 
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