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Abstract 
 
 

Background: ART programmes in sub-Saharan Africa report a high mortality in the first year of 

ART. There remains debate as to the public health importance of Immune Reconstitution Inflamma-

tory Syndrome (IRIS), particularly whether IRIS is a significant contributor to this early mortality. 

Our objective was to determine the contribution of IRIS to mortality, morbidity, hospitalisation and 

treatment changes in the first six months of ART at two sites in South Africa. 

 

Methods: Prospective cohort study of patients initiating ART between 12/06 and 10/07 at two hos-

pital-based clinics in Durban, South Africa. Patients were monitored monthly for 6 months for clini-

cal events using structured symptom questionnaires. All new and worsening events were assessed by 

≥2 expert physicians and classified as IRIS, possible IRIS or non-IRIS. 

 

Results: 498 patients initiated ART (d4T, 3TC and NVP [37%] or EFV [63%]). 25% were male, me-

dian age 35 years, median CD4+ count 106 cells/μL, 56% WHO stage 3 and 13% stage 4. IRIS ac-

counted for 141/619 (23%) of all clinical events, and a further 118/619 (19%) events were classified as 

possible IRIS. Cumulative incidence of IRIS at 6 months was 23.2% (rate 65.8 /100PY), and all-

cause mortality was 5.0%. Most IRIS events were dermatological (59%), including itchy folliculitis / 

papular pruritic eruption (27%), genital ulcers (9%), warts (7%) and shingles (6%). More serious 

IRIS events were due to TB (24%) or cryptococcosis (3%), with one case each of KS, strongyloidiasis, 

sarcoidosis, and non-TB mycobacterial infection. Of serious events, 66% were unmasking (new pres-

entation of disease). Six of 25 deaths (24%) were due to IRIS (TB (3), cryptococcosis (1), KS (1) and 

strongyloidiasis (1) ); all occurred in patients with baseline CD4<60 cells/mL. IRIS resulted in 13/65 

(20%) hospital admissions and 10/35 (29%) ART changes or interruptions (all switches from NVP to 

EFV because of rifampicin interaction). Non-fatal hospitalizations related to IRIS were due to TB 

(7), cryptococcosis (1) and severe genital warts (1). 

 

Conclusions: IRIS accounted for nearly a quarter of all deaths, one fifth of hospital admissions and 

29% of treatment changes in an out-patient ART programme in the first 6 months of ART. The im-

pact of IRIS is likely to increase as ART programmes in Africa are integrated with in-patient services, 

and ART is increasingly offered to those with opportunistic infections and more advanced disease. 
 

Methods 
Patient enrollment 

A prospective cohort of patients initiating ART between 4th Dec 2006 and 24th Oct 2007 was enrolled 

at two clinics (R.K. Khan and King Edward VIII Hospitals) in Durban, South Africa. Medical assess-

ment prior to ART included screening for OIs and a detailed symptom, demographic and medical 

history questionnaire administered by research nurses. Baseline investigations included CD4+ and 

CD8+ counts, HIV-1 viral load, full blood count, clinical chemistry, hepatitis serology, sputum ex-

amination for acid-fast bacilli (if symptomatic) and chest x-ray (CXR). 

 

Routine follow-up 

Patients were reviewed after 2, 4, 8, 12, 16, 20 and 24 weeks of ART using standardized question-

naires. All episodes of new or worsening symptoms, hospital admissions, deaths and changes in ART 

regimen were recorded as a Clinical Event. Patients were followed up until any ongoing clinical 

events were resolved, but only events with symptom onset prior to 24 weeks were included in the 

analysis. 

 

Classification of IRIS and non-IRIS events 

Clinical Events were assessed and diagnosed by ≥2 study physicians, and categorized as IRIS (if IRIS 

was more likely than alternative causes or explanations), Possible IRIS (if an equal case could be 

made for IRIS as for alternatives) or Non-IRIS (if IRIS was excluded or unlikely). Study definition of 

IRIS was based on consensus opinion and included deterioration, exacerbation or new onset of an 

infectious or inflammatory condition believed to be a result of a reconstituting immune system re-

sponding to pre-existing antigen, not readily explained by another cause. The causative pathogen 

or antigen was confirmed either by laboratory means or clear consensus between investigators. IRIS 

cases were further subdivided according to mode of presentation (paradoxical or unmasking). 

 

Aspects of clinical events that provided support for IRIS where relevant to the underlying diagnosis 

included: 

 Temporal relationship with ART initiation (symptom onset <3 months into ART) 

 Clinical course not in keeping with pre-ART clinical conditions  

 No recent cessation of effective therapy for an ongoing condition 

 Plausibility that the antigen or pathogen was present since prior to ART initiation 

 Exclusion of potential drug reaction by observing resolution without change in treatment  

 Exclusion of drug-resistant organisms by resolution without change in treatment, or by drug sen-

sitivity testing 

 Unusual or florid presentation 

 Exclusion of newly-acquired sexually-transmitted infection (STI) on the basis of sexual history 

 

Outcome measures 

As well as capturing the cumulative incidence and rate of IRIS overall, the pathogen or condition as-

sociated with each IRIS event was recorded. The number of deaths, hospital admissions, switches in 

ART regimen and ART interruptions were documented, with suspected cause classified as: IRIS, new 

infection, drug effect, progression of pre-ART disease, or new non-infectious non-drug disease. The 

cumulative incidence of negative outcomes was compared between patients with and without IRIS. 

Causes of death and hospitalization were tabulated as IRIS or Non-IRIS. 

 

Results 
 

Overall rates of death, IRIS and other outcomes 

501 individuals were recruited and 498 initiated ART during the study period. Major characteristics 

of the cohort are shown in Table 1. 

 619 clinical events were reported during 214 patient-years (PY) of follow-up. 

 25 patients died (5.0%) within 24 weeks of ART initiation. 

 There were 65 hospital admissions prior to 24 weeks. 

 There were 35 switches or interruptions to ART, and 21 patients (4.2%) were lost to follow-up 

prior to 24 weeks. 21 patients continued to attend clinic and received ART but withdrew from the 

observational cohort.  

 There were 141 IRIS events (23% of all events), affecting 116 individual patients (cumulative inci-

dence 23.3%; rate 65.8 / 100 PY). 

 

Table 1: Patient characteristics at ART initiation (n=498). IQR = inter-quartile range 

 

 

 

 

 

 

 

 

 

 

 

Causes of IRIS, death and other outcomes 

Most IRIS was due to dermatological disease (48%), TB (24%), or genito-urinary pathology (17%). A 

complete breakdown of underlying disease and mode of presentation is shown in Figure 1. 

 

Figure 1: Clinical spectrum of IRIS, categorized by underlying pathogen or disease. 
Paradoxical IRIS refers to worsening or relapse of known disease; unmasking IRIS is a new presen-
tation of previously undiagnosed disease. PPE= papular pruritic eruption. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The proportions of deaths, hospitalizations, switches and interruptions that were attributed to IRIS 

or to alternative causes (pre-ART disease, drug effect, new infectious disease, new non-infectious 

cause) are shown in Figure 2. There were no statistically significant differences between rates of 

mortality, hospitalisation, LFU or non-adherence among patients with IRIS and patients without 

IRIS (data not shown).  

 

Figure 2: Major negative outcomes within 24 weeks of ART, with probable cause  

 

 

 

 

 

 

 

 

 

 

 

 

ART switches and interruptions were commonly due to drug side-effects (EFV=7, NVP=4, d4T=4, 

cotrimoxazole=1, anti-TB therapy=1), though more patients with IRIS switched ART regimen 

(12/116, 10%) than those without IRIS (15/382, 4%) (p<0.01 by χ2). All IRIS-related switches in 

therapy related to a new diagnosis of mycobacterial infection requiring initiation of rifampicin and 

hence a switch from nevirapine to efavirenz. 

Causes of individual deaths and hospital admissions are listed in Table 2. Among a diverse list of pa-

thology, common causes of mortality and morbidity included tuberculosis (both IRIS and non-IRIS), 

gastrointestinal infections, acute bacterial infections (including lower respiratory tract), and trauma. 

 

Table 2: Causes of all deaths and hospital admissions within 24 weeks of ART. All IRIS 
deaths occurred in patients with a pre-ART CD4+ count of <60 cells/μL, whereas the median base-
line CD4+ count in non-IRIS deaths was 61 cells, IQR 19-133.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: Comparison between this cohort and published studies from resource-limited 
settings, showing rates of early deaths and hospital admissions due to IRIS  

 

 

 

 

 

 

 

Conclusions 
 IRIS occurred at a rate of 66 cases per 100 PY (affecting 23% patients initiating ART); most IRIS 

was dermatological or due to TB 

 IRIS accounted for around ¼ of all deaths and treatment changes and a fifth of all hospital ad-

missions in the first 6 months of ART 

 A greater proportion of early deaths and hospitalizations were caused by disease that was present 

prior to ART initiation (34%) than to IRIS (20%) 

 A greater proportion of early ART changes were due to drug effects (43%) than to IRIS (29%) 

 IRIS mortality and morbidity was similar to previous studies in resource-limited settings (Table 

3); slightly more patients had IRIS and fewer IRIS events led to hospital admission 

 Current treatment guidelines for the South African ART programme address mainly drug-related 

adverse events. However, hospitalization and death were rarely caused by drugs, therefore HCW 

should be trained to be more vigilant for IRIS and OIs in the first 6 months of ART 

 As prior disease was a major cause of hospitalization and death on ART, efforts must be made to 

enrol HIV infected individuals into the ART programme at an earlier stage of disease 

 The impact of IRIS is likely to increase as ART programmes in Africa are integrated with in-

patient services, and ART is increasingly offered to those with OIs and more advanced disease 
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Background 
 

IRIS or IRD may be described as a clinical deterioration resulting from restoration of pathogen-

specific immune responses on ART leading to tissue inflammation or cell proliferation. The diverse 

clinical spectrum includes responses to mycobacteria, viruses and fungi as well as inflammatory der-

matoses and non-infectious IRIS. 

 

Rates of early mortality within the first 6 months of ART are high in resource-limited settings [1,2]. 

Rates of hospital admission and ART switch are less well-reported, as are early loss to follow-up and 

ART discontinuation. These early, negative outcomes may be due to:  

 IRIS;  

 Pre-existing opportunistic infection (OI) or other co-morbidity;  

 Drug effects;  

 New non-IRIS disease (infectious or non-infectious);  

 Patient choice (for discontinuation). 

 

South African national HIV treatment guidelines recommend initiation of stavudine (30mg twice 

daily), lamivudine and either nevirapine or efavirenz in patients with a nadir CD4+ count of <200 

cells/μL or WHO stage 4 disease. In training local health care workers (HCW) on ART safety issues, 

emphasis is currently given to the management of drug-related adverse events. 

 

Aim 
 

We aimed to estimate the contribution of IRIS to death, hospitalisation and interruption of ART in 

the first 6 months of therapy, compared to pre-existing conditions, drug toxicity and other new dis-

ease, in a South African cohort. 

 

Variable   Number or 

median 

% or IQR 

Known current TB  

Lifetime history of TB 

102 

220 

20% 

44% 

WHO stage 1 to 2 

3 

4 

155 

280 

63 

31% 

56% 

13% 

Sex Female 375 75% 

ART regimen d4T, 3TC, EFV 

d4T, 3TC, NVP 

312 

186 

63% 

37% 

Age (years) 35 30–41  

CD4+ count (cells/μL) 106 53–165  

Viral load (log10 copies / mL) 5.0 4.4–5.6 

 

IRIS events (number) Non-IRIS events (number) 

D
e
a
th

s
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2
5

)
 

Disseminated TB (3) 

Cryptococcosis +/- TB (1) 

KS +/- TB (1) 

Strongyloidiasis (1) 

Acute bacterial infection (5) 

Unknown or mixed causes (4) 

Chronic diarrhoea (3) 

TB (2) 

Trauma or self-harm (2) 

Pulmonary embolus (1) 

Cryptococcosis (1) 

Cervical carcinoma (1) 
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(
n

=
4

9
)
 

TB (7) 

Cryptococcosis (1) 

Genital warts requiring surgery (1) 

Chronic diarrhoea (6) 

TB (6) 

Trauma or self-harm (4) 

Acute bacterial infection (5) 

Headache, for investigation (4) 

Acute gastrointestinal infection (3) 

Drug side-effects (3) 

Cryptococcosis (2) 

Spontaneous abortion (2) 

Asthma (2) 

Haemoptysis 2’ to mycetoma (1) 

Depression (1) 

Hypertension (1) 

Outcome % in this cohort 
% in published 

studies 
References 

IRIS among unselected patients 23.3 10-17 3, 4 

Paradoxical IRIS in patients with 

major OIs 
12.8 8-33 5-11 

Overall mortality due to IRIS 1.2 0.5-1.6 3, 4 

Proportion of early deaths on 

ART caused by IRIS 
24.0 7-67 3-7, 10 

Mortality among those with IRIS 

(any cause) 
6.9 5-9 3, 4 

Mortality among those with IRIS 

(major OI)  
11.1 10-67 5-7, 10 

Proportion of hospitalizations due 

to IRIS 
20.0 Not reported - 

Proportion of IRIS events leading 

to hospitalization 
9.2 10-27 3, 10 
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