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Abstract. Immune reconstitution inflammatory syndrome (IRIS) includes a group of potentially serious inflammatory
processes that may be present in HIV-infected patients after initiating highly active antiretroviral therapy (HAART).
Paradoxical IRIS is a worsening of symptoms, after an overwhelming response to a previously diagnosed opportunistic
infection (OI); unmasking IRIS reveals a previously occult OI. The main objective of the study was to describe the
epidemiological, clinical, and outcome data of HIV-infected immigrants, stratified according to high- or low-income
countries of origin, who developed IRIS and to compare them with native-born Spanish patients. This retrospective
study reviewed all patients with HIV infection admitted to the Unit of Infectious Diseases and Tropical Medicine
between 1998 and 2014. IRIS was identified in 25/138 (18%) immigrant patients and 24/473 (5%) native-born Spanish
patients infectedwithHIV.Most cases, 19/25 (76%),were of unmasking IRIS. The timeelapsedbetween initiation ofHAART
anddevelopmentof IRISwassignificantly longer inpatientswithunmaskingversusparadoxical IRIS.OIs, inparticular due to
mycobacteria, were themost frequently involvedprocesses. Twenty percent of patients died. The comparison of immigrant
and native-born patients found significant differences for both IRIS type (higher incidence of paradoxical forms among
immigrants) and for the absence of malignancies in native-born patients. No significant differences were found when the
data of immigrants from low- and high-income countries were compared.

INTRODUCTION

The immune system is themainmechanismof host defense
against infections and tumors. Nevertheless, a strong immune
response can sometimes worsen the clinical expression and
outcome of the disease. This situation is described generally
as immune reconstitution inflammatory syndrome (IRIS) and
often occurs in HIV-infected patients after initiation of highly
active antiretroviral therapy (HAART).1 It can also present in
other forms of immunosuppression2–5 in patients thought to
be immunocompetent who start receiving treatment of certain
infections (such as leprosy or tuberculosis)6–8 and even during
physiological conditions such as pregnancy.9

The generally accepted diagnostic criteria for IRIS are as
follows1,10,11: 1) there is a temporal relationship with initiation
of HAART and a setting of rapid reduction in plasma HIV viral
load (VL) (> 2 log copies/mL)10 and a rapid increase in CD4+

cell count; 2) either clinical and/or radiological deterioration
(usually with atypical characteristics) of an ongoing opportu-
nistic process (paradoxical IRIS), or the onset of a new, pre-
viously undiagnosed opportunistic infection (OI) (unmasking
IRIS); and 3) other explanations (treatment failure, drug inter-
actions, or drug toxicity, autoimmune disease, a new OI un-
related to IRIS) have been completely ruled out.
The IRIS incidence rate12 and the interval between initiation

of HAART and the presentation of the infections involved vary
significantly in different series.13–16 Younger age, male sex,
low CD4+ cell counts, high VL and certain HLA haplotypes or
polymorphisms in some cytokine genes17,18 have all been
considered potential risk factors for IRIS. The risk factors can

also vary depending on the region of origin of the patient,
although this issue has not been extensively studied.19–21

The main objective of this study was to perform a retro-
spective analysis of all cases of HIV-infected immigrants who
developed IRIS and were managed at our center between
1998 and 2014. Secondary objectives were to compare these
data with those collected from the native-born population and
to study potential effects related to the socioeconomic status
(high-income versus low-income) of their countries of origin.

MATERIALS AND METHODS

Setting, study population, andduration of the study. This
was a retrospective study, including a study population of all
HIV-infected patients who developed IRIS andweremanaged
in the Unit of Infectious Diseases and Tropical Medicine at the
Hospital Universitario Insular de Gran Canaria, Las Palmas,
Spain, between January 1, 1998 and December 31, 2014.
Definitions. Immigrantwas defined as any person arriving in

a country or region other than their place of origin and settling
there temporarily or permanently. Using the definitions and
criteria of the World Bank classification of countries, gross na-
tional income (GNI) per capita [defined as gross domestic
product divided by the number of inhabitants of a country] was
as follows: low-incomecountries have adollarGNI per capita of
$1,035or less, lower-middle-incomecountriesbetween$1,036
and $4,085, upper-middle-income countries between $4,086
and $12,615, and high-income countries $12,616 or more.
Inclusion and exclusion criteria. All medical records of

HIV-infected patients managed at our center during this period
were reviewed and only those with a diagnosis or suspected
diagnosis of IRIS were included in the study. Excluded from the
study were patients whose nationality was not recorded or for
whom the necessary information (Figure 1) was not available.
Variables. The study data were collected from the patient’s

medical records and sorted into three groups:
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c Epidemiological variables included age, sex, race, country
of origin (low-income, high-income), immigrant.

c Clinical variables included 1) HIV-related variables:mode of
HIV transmission (unknown, heterosexual, homosexual,
intravenous drug use), date of diagnosis, date of HAART,
HAART schedule; 2) IRIS-related variables: date of di-
agnosis, IRIS type (paradoxical, unmasking), etiologic
classification (OIs, other infections, autoimmune or tumor),
causative agent (bacterial, mycobacteria, fungal, viral, par-
asitic); 3)OI-related variables: dateof diagnosis, treatment or
prophylaxis at start ofHAART; and4) Immune and virological
variables: analytical values at commencement of HAART
(CD4+ cell count, CD4/CD8 ratio, VL) and analytical values at
the time of IRIS diagnosis (CD4+ count, CD4/CD8 ratio, VL).

c Other variables were 1) treatment variables: maintained
HAART, administration of nonsteroidal anti-inflammatory
drugs, steroids or others, hospitalization time, intensive care
unit (ICU) admission, and IRIS as cause of death; and 2) in-
terval variables: HAART-IRIS interval (time elapsed between
initiationofHAARTanddevelopmentof IRISsymptoms),HIV-
IRIS interval (time elapsed between diagnosis of HIV infection
and development of IRIS symptoms), HIV-HAART interval
(time elapsed between diagnosis of HIV infection and

initiation of HAART), and OI-IRIS interval (time elapsed be-
tween diagnosis of OI and development of IRIS symptoms).

Statistical analysis. Qualitative variables were expressed
as frequencydistributions.Quantitativevariableswereexpressed
as mean and standard deviation (SD) if normally distributed,
and as median and interquartile range (IQR) if not normally
distributed. The χ2 test was used to analyze associations
between qualitative variables. For comparisons, the Stu-
dent’s t test was used for normally distributed variables, and
the Mann–Whitney test for variables that were not normally
distributed. Data distributions compared with theoretical
models were verified and the assumption of homogeneity of
variance (ANOVA) was tested in all cases. Results were
considered statistically significant at P < 0.05.
Ethical considerations. This study observed the principles

of the Declaration of Helsinki. Data confidentiality was protected
according to theDataProtectionAct, Law41/2002, ofNovember
14, regulating the autonomy of patients and their rights and ob-
ligations in relation to clinical information and documentation.

RESULTS

A total of 49 patients with IRIS were analyzed. Figure 2
shows the temporal evolution of those IRIS patients managed
at our center between 1998 and 2014. The mean age was 37
(SD 10) years, 71% (35/49) were male. Modes of HIV trans-
mission were unknown 29% (14/49), heterosexual 25%
(12/49), male-to-male sexual contact 22% (11/49), bisexual
2% (1/49), and intravenous drug users (IDUs) 22% (11/49).
IRIS typewas unmasking in 59% (29/49) of cases. Seventy-six
percent (37/49) of cases were classified as OIs, 16% (8/49) as
non-OIs, and 6% (3/49) were neoplastic diseases; there were
no cases of autoimmune disease. At initiation of HAART, pa-
tients had mean CD4 T cells of 68 (SD 69) cells/mL and mean
log10 VL values were 5.35 (SD 0.9) copies/mL. At the time of
the IRIS diagnosis, mean CD4 cell count was 224 (SD 192)
cells/uL and log10 VL was 2.73 (SD 0.8).
IRIS was identified in 18% (25/138) of immigrants and 5%

(24/473) of native-born Spanish HIV-infected patients.

FIGURE 1. Retrospective review of HIV-infected patients with IRIS
between 1998 and 2014, University Hospital of Gran Canaria, Las
Palmas, Spain. IRIS = immune reconstitution inflammatory syndrome.

FIGURE 2. Temporal evolution of the number of IRIS patients. IRIS = immune reconstitution inflammatory syndrome.
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A total of 25 HIV-infected immigrants who developed IRIS
were analyzed: mean age was 39 (SD 10) years, 64% (16/25)
weremale;HIV infectionwas sexually transmitted in 72% (18/25)
(same proportions of heterosexuals and homosexuals), 4%
(1/25) were IDUs, whereas the mode of transmission was
unknown in the rest of cases. Fifty-six percent (14/25) were
Caucasian, 36% (9/25) were Black, 4% (1/25) Indian, and
4% (1/25) Berber. Figure 3 shows the countries of origin of
the immigrants: 32% (8/25) of immigrants came from low-
income countries.
With respect to IRIS type, 76% (19/25) of cases were

unmasking. With regard to etiology, 64% (16/25) were OIs,
24% (6/25) were nonOIs, and 12% (3/25) were neoplastic
diseases (one hemophagocytic syndrome, one plasmablastic
lymphoma, and one myeloma). The etiologic agents involved
were mycobacteria 40% (10/25) (nine Mycobacterium tuber-
culosis and oneMycobacterium avium intracellulare), followed
by24% (6/25) bacteria (threeStreptococcuspneumoniae, two
Escherichia coli, and one methicillin-sensitive Staphylococ-
cus aureus), 20% (5/25) viruses (four CMV and oneHHV8), 4%
(1/25) parasites (1 Toxoplasma gondii ), and there were no
fungi. Of the six patients previously diagnosed with OIs, three
were treated for tuberculosis, two were under treatment of
tuberculosis at initiation of HAART, and one was a T. gondii
infection, also under treatment.
At the commencement of HAART, patients had ameanCD4

T-cell count of 33 (SD 86) cells/mL, mean CD4/CD8 ratio of 0.2
(SD0.2), and80%ofpatientshadaVLabove100,000copies/mL.
At the timeof IRIS diagnosis, themedianCD4+ countwas 175
(IQR 269) cells/mL;meanCD4/CD8 ratiowas 0.3 (SD 0.2), and
80% had a VL below 1,000 copies/mL.
The mean time interval between HIV diagnosis and HAART

initiation was 898 days, and between HAART initiation and
onset of IRIS, 31 days (range 5–127 days). In patients withOIs,
the mean time between OI diagnosis and onset of IRIS

was 22 days. The mean time between arrival in Spain and
development of IRISwas 8 years for immigrants from low-income
countries and 3.4 years for those from high-income countries.
In 36% (9/25) of cases, the HAART regimen included pro-

tease inhibitors (PIs). The other cases consisted of two
nucleoside/nucleotide reverse transcriptase inhibitors and
one non-nucleoside reverse transcriptase inhibitor. Eighty
percent (20/25) of patients remained on HAART after the IRIS
diagnosis. Adjunctive corticosteroid therapywas used in 64%
(16/25) of cases.
Mean (SD) hospitalization was 28 (SD 19) days. One patient

required admission to the ICU. Five patients died while ad-
mitted; four as a result of IRIS. The mean time from diagnosis
of IRIS until death was 20 days.
Concerning potential relationships between gender and other

variables, significant differences were observed for the mode of
HIV acquisition (heterosexual transmission in 66.7% of women;
homosexual transmission in 56.2% of men; P = 0.02) and for
nadirCD4cell count (88cells/mL formen, 25cells/mL for women;
P = 0.011). Race and mortality were not significantly asso-
ciated with etiologic agent or other analyzed variables.
Paradoxical IRIS developed sooner than the unmasking

type after initiation of HAART (30 versus 56 days; P = 0.048).
Hospitalization varied according to etiology:OI (34 days), non-
OI (14 days), and tumor (20 days),P= 0.026. The time between
diagnosis of the OI and onset of IRIS was significantly longer
for parasitic infections than for mycobacteria (76 versus
11 days, P = 0.003).
Higher CD4 nadirs were associated with longer time inter-

vals between HIV diagnosis and onset of IRIS (paradoxical or
unmasking) (P = 0.038) and between initiation of HAART and
diagnosis of IRIS (P = 0.039). The patients with the longest
stays in hospital were those with longer times between HIV
diagnosis and onset of IRIS (P = 0.023) and those with shorter
times between diagnosis of OI and onset of IRIS (P = 0.010).

FIGURE 3. Country of origin of IRIS patients. IRIS = immune reconstitution inflammatory syndrome.
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Tables 1 and 2 compare the demographic, clinical, and
analytic variables of immigrant and native-born Spanish pa-
tientswith IRIS. Statistically significant differenceswere found
for mode of transmission, race, and IRIS type.
For the comparison of high-income versus low-income

countries of origin, only two variables showed statistically
significant differences: age and race. Patients from high-
income countries were older (42 versus 33 years, P = 0.017)
and included all Caucasians in the study (P = 0.001). There
were no statistically significant differences between native-
born patients and immigrants for variables associated with
immunovirologic statusor time intervals, regardlessof country
of origin.

DISCUSSION

IRIS hasbeen known for years as a serious, potentially lethal
complication associated with the initiation of HAART, with
higher prevalence in patients with more intense immunosup-
pression (very low CD4 cell counts and high VL). The latter
finding should support early initiation ofHAART. Although IRIS
is potentially fatal, it can be reversed.22–25

The incidence of IRIS is highly dependent on the population
involved. It ranges between 3% and 54%26,27 and varies not
only with degree of immune-suppression but also with the
prevalence of OIs. The consequences would be expected to
be more severe in developing countries, where the two often
coexist.28,29 Indeed, the incidence of IRIS in our immigrant

patients was higher than in those who were native-born: 18%
(25/138) versus 5% (24/473), respectively, although more
frequent among immigrants from high-income countries,
which appears somewhat contradictory. A possible explana-
tion for this finding is the fact that we used the World Bank
classification of countries, according to which Guatemala and
Equatorial Guinea, with epidemiological profiles similar to
those of developing countries, were included among the high-
income countries (GNI per capita above $4,086). However, it
should also be noticed that CD4 cell counts at the time of
diagnosis were very low in both cases.
In our hospital, IRIS was found to be more frequent among

immigrants who came from European rather than non-
European countries. One possible reason is the large num-
ber of European tourists who visit Gran Canaria, which is a
common tourist destination becauseof its proximity to Europe
and good climate. Homosexual tourism is also a very impor-
tant factor. In addition, because of its proximity to Africa, Gran
Canaria has been one of the major areas associated with the
arrival of undocumented immigrants on pateras (small boats)
trying to reach European territory, although there has been a
decrease in the influx of such immigrants since the beginning
of the twenty-first century. Our study data reflect this phe-
nomenon, with a proportional decrease in the number of
immigrants arriving from African countries since 2007. The
opposite situation can be observed for those from high-
income countries, which mainly includes a type of tourist ar-
riving for long-term, low-cost stays. Cases among Spanish

TABLE 1
Demographic, clinical, and management outcome of IRIS patients

Immigrants N (%) Natives N (%) OR (95% CI) P

Age 39 (10)* 36 (10)* – 0.241
Sex (men) 16 (64.0) 19 (79.2) 0.47 (0.13–1.68) 0.240
Way of HIV transmission
Heterosexual 9 (36.0) 3 (12.5) 1 0.003
Male-to-male sexual contact 9 (36.0) 2 (8.3) 1.50 (0.20–11.24) –

Intravenous drug use 1 (4.0) 10 (41.7) 0.03 (0.00–0.38) –

Unknown 6 (24.0) 9 (37.5) 4 (0.74–21.49) –

Race
Caucasian 14 (56.0) 24 (100) – 0.003
Black 9 (36.0) 0 (0) – –

Indian 1 (4.0) 0 (0) – –

Berber 1 (4.0) 0 (0) – –

IRIS type 4.43 (1.30–15.09) 0.015
Paradoxical 6 (24.0) 14 (58.3)
Unmasked 19 (76.0) 10 (41.7)

According to etiology
Opportunistic infection 16 (66.7) 22 (91.7) 1 0.084
Other infections 6 (25.0) 2 (8.3) 3.94 (0.70–22.15) –

Autoimmune 0 (0) 0 (0) – –

Tumor 3 (12.5) 0 (0) 0.43 (0.29–0.63) –

Causal agent
Bacteria 6 (27.3) 1 (4.3) 0.15 (0.01–1.49) 0.135
Mycobacteria 10 (45.5) 11 (47.8) 1 –

Fungi 0 (0) 3 (13.1) – –

Virus 5 (22.7) 6 (26.1) 0.92 (0.21–3.96) –

Parasites 1 (4.5) 2 (8.7) 0.55 (0.04–7.03) –

HAART schedule (including PI) 9 (36.0) 4 (16.7) 0.36 (0.09–1.37) 0.125
Remained at HAART 20 (80.0) 15 (62.5) 1.67 (0.38–7.29) 0.495
Corticosteroid treatment 16 (64.0) 12 (48.0) 1.78 (0.57–5.58) 0.322
ICU admission 1 (4.0) 1 (4.2) 0.96 (0.06–16.24) 0.976
Mortality
Due to IRIS 4 (16.0) 2 (8.3) 0.50 (0.02–12.89) 0.715
Other 1 (4.0) 1 (4.2) – –

HAART = highly active antiretroviral therapy; ICU = intensive care unit; IRIS = immune reconstitution inflammatory syndrome; OR = odds ratio; PI = protease inhibitors.
* Data expressed as mean and standard deviation (SD).
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patients have also declined over the years, which can be
explained as because of the reduction in the use of in-
travenousdrugs (an importantmodeofHIV transmission inour
study) together with better monitoring of patients and better
understanding of IRIS.
IRIS generallymanifestswithin 12weeks of startingHAART.

In our study, 13 cases presented earlier and 12 cases more
than 3months after starting HAART. This period was longer in
the case of unmasking IRIS (56 versus 30 days) and in cases
caused by parasites.
The characteristics of some patients (intravenous drug

users or illegal immigrants)made it difficult to link them tocare,
which often led to delays in HAART initiation (of up to 2 years).
As a result, such patients were more heavily immunosup-
pressed and at higher risk of developing IRIS.
Differences between low- and high-income countries were

associated with clinical features rather than IRIS characteris-
tics, laboratory data, or variables related to treatment.
The proportion of men with IRIS in our study was twice that

of women, although women exhibited lower nadir CD4s. Male
sex as an independent risk factor for developing IRIS has been
reported previously.30

The most common IRIS-related OIs worldwide are myco-
bacteria (mainly M. tuberculosis and M. avium-intracellulare
complex) and Cryptococcus neoformans, although many
othermicroorganismsmaybe involved.15,16,31–33 In our series,
mycobacteria were also the leading cause of OIs, but the
second most common agent was CMV. In this connection,
TB-IRISpatients hadsignificantly greater early increases in the
frequency of tuberculosis-specific polyfunctional IFN-γ(+)/IL-
2(+)/TNF-α(+) CD4+ T-cells on HAART.34 Interestingly, Cryp-
tococcus spp. was less frequent and was identified only in
Spanish patients. At the start of HAART, two patients were
undergoing treatment of tuberculosis and one for T. gondii
infection, although none of them were taking prophylaxis
against OIs because it was not indicated.
As has been mentioned, IRIS occurred mainly in patients

who startedHAARTwith very lowCD4T-cell counts, generally
below 350 cells/μL. There were some exceptions, tuberculo-
sis in particular, which has been related to IRIS in patients with
higher CD4 cell counts, and even in nonimmunosuppressed
patients after starting antituberculosis drugs.17 Nevertheless,
in our study, no patient with an initial CD4 count above 200/mL
had tuberculosis.
Patients were hospitalized for a mean of 28 days. This pe-

riod was less for those with a shorter interval between di-
agnosis of OI and IRIS, perhaps because the clinician in those
cases had greater diagnostic suspicion or carried out more
exhaustive controls, so that treatment began with less pos-
sibility of complications. Prevention of IRIS depends to a great

extent on an optimal screening forOIs before the patient starts
HAART, both to prevent the appearance of the unmasking
type and to optimize the timing of HAART initiation in those
patients already receiving treatment of an OI. For this reason,
some authors have proposed exhaustive screening before
initiation of HAART and closelymonitoring those patients who
initiate it with very low CD4 levels, even if there is a history of
infection.35 Other preventive measures that have been pro-
posed include36 assessing the endemicity of the OI and ad-
ministering secondary prophylaxis against certain infections
regardless of immunological status, treating the OI and re-
ducing the pathogen burden before initiating HAART, and
delaying initiation of HAART in certain OIs bearing a potential
risk of worsening under specific treatment (particularly in
tuberculosis).
Finally, in relation to mortality, five patients died during

admission, four of them as a result of IRIS. Overall mortality,
particularly due to IRIS was higher among immigrant pa-
tients than native-born ones, 16% (4/25) versus 8% (2/24),
and all were from high-income countries. In our study,
mortality was not significantly associated with any of the
variables collected.
When designing the study, every effort was made to

avoid misclassification or selection biases typical of ret-
rospective studies. Because patients were recruited
through discharge reports and all had a firm diagnosis of
IRIS, cases with less serious clinical/radiological pictures
were excluded. However, it should be mentioned that in
our Unit, every outpatient with suspected or even mild IRIS
was routinely proposed for hospitalization for closer
monitoring.
Finally, it should be noticed that the study period was long

(16 years), so that many changes in the characteristics of HIV
patients may have occurred (i.e., type of treatment or di-
agnostic methods).
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