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Abstract
Objective: To investigate the predictive factors for the development of Kaposi sarcoma-related immune reconstitu‑
tion inflammatory syndrome (KS-IRIS) and long-term prognosis in patients starting combined antiretroviral therapy
(cART).
Methods: We studied a retrospective-cohort of consecutive antiretroviral-naïve patients with KS initiating cART from
January 2005 to December 2011 and followed through June 2013. KS-IRIS was defined as ≥2 of the following: abrupt
increase in number of KS lesions, appearance or exacerbation of lung-opacities or lymphedema, concomitantly with
an increase in CD4+ cell-count ≥50 cells/mm3 and a decrease of >1 log in viral-load once started cART. We compared
individuals who met KS-IRIS criteria with those that did not and described the long-term follow-up.
Results: We included 89 patients, 88 males; 35 (39%) developed KS-IRIS at a median of 10 weeks (IQR 4–16). KS-IRIS
patients had more pulmonary-involvement (60% vs. 16.6% of patients; p < 0.0001), eight died attributed to pulmo‑
nary-KS. Thrombocytopenia <100,000/mm3 at follow-up occurred in 36% of KS-IRIS vs. 4% in non-KS-IRIS patients
(p = 0.0002), 45% KS-IRIS patients with thrombocytopenia died, non without KS-IRIS. Chemotherapy (bleomicyn–vin‑
cristine) was more frequently prescribed in KS-IRIS patients (88.6% vs. 29.6%) with no differences in outcome; 80%
of all patients achieve KS complete remission, 52% of them never received chemotherapy. No difference between
groups in the long-term follow-up (mean 52.4 ± 27.4 months) was found, only one patient developed a secondary
malignancy (1.12%).
Conclusions: Lung-involvement was predictive of IRIS development. Thrombocytopenia in KS-IRIS patients at week
12 follow-up after cART initiation was associated with high mortality. Over a third of patients with KS achieve remis‑
sion without chemotherapy. Individuals that survive the initial period of KS-IRIS adhere to cART had a good long-term
prognosis.
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Background
Kaposi sarcoma (KS) was first described in the nineteenth century. In 1981 it became one of the signs that
marked the beginning of the AIDS epidemic. This enigmatic disease is now recognized as a cytokine-mediated
angioproliferative disease [1, 2] caused by human herpesvirus 8 (HHV-8), also referred as Kaposi sarcoma-associated herpesvirus (KSHV) [3, 4] indeed HHV-8/KSHV
fulfilled Koch principles for an infectious disease pathogen. KS course is unpredictable even in the combined
antiretroviral therapy (cART) era, and it is still associated
with significant mortality [5, 6].
The use of combined antiretroviral therapy (cART) has
resulted in a dramatic reduction in opportunistic infections and mortality in patients with human immunodeficiency virus (HIV) infection [7, 8]. The major benefit
of cART is the inhibition of viral replication that results
in gradual restoration of the pathogen-specific immune
response through partial recovery of the immune system [9, 10]. Initiation of cART, even in the presence of
decreasing plasma HIV-1 RNA viral loads and rising
CD4+ cell counts [9, 11], may lead to unexpected clinical
deterioration which is known as immune reconstitution
inflammatory syndrome (IRIS), [10, 12]. IRIS is attributed
to “deregulation” of the reconstituting immune system
and unmasking of pathogens or antigens that were previously present but clinically asymptomatic [9, 13–15].
IRIS has been reported to occur in 10‒30% of antiretroviral-naïve patients with a 5–30% mortality rate [5, 16].
In Africa, it has become a significant cause of morbidity and mortality in HIV-infected patients with access to
cART [5, 17, 18]. IRIS has been described in association
with different infectious processes [10, 19–21]. It has also
been described within the context of KS and is characterized by abrupt exacerbation of KS in patients on cART
(KS-IRIS) [13].
In the present study, we describe the prevalence and
risk factors associated with the development of IRIS: clinical characteristics, type of therapy, outcome, markers of
poor prognosis and long-term prognosis in patients with
KS from a cohort of patients in Mexico initiating cART.
We also estimated the incidence of secondary malignancies in long-term survivors.
Methods
We performed a retrospective study of consecutive
antiretroviral-naïve patients with KS who began cART
between January 1, 2005 and December 31, 2011 at the
National Cancer Institute of Mexico (INCan), a referral
center for adult patients with AIDS-associated cancers.
We included follow-up data up to June 30, 2013 provided
the patients had >2 hospital-visits, and had not received
systemic corticosteroids within the 2 months prior or
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concomitantly with the initiation of cART [22]. We
obtained information on demographics, co-existence of
other AIDS-defining events, cART regimen, CD4+ lymphocyte counts and viral load at HIV diagnosis and at
12 weeks follow-up.
We included the following clinical features related
with KS: presence and extent of mucosal involvement,
number of skin lesions (considered disseminated if there
were > 20 lesions or affecting ≥ 2 regions of the body),
the presence and extent of lymphedema, gastrointestinal
involvement diagnosed by endoscopy and confirmed by
biopsy, and lung involvement (lung opacities on chest
X-ray and a negative gallium scan or typical lesions documented by bronchoscopy). We further classified patients
accordingly to ACTG staging classification [23, 24],
and compared each stage between the two groups and
mortality.
IRIS criteria

KS-IRIS was diagnosed in patients receiving cART with
a reduction of at least 1 log10 of HIV-1 RNA and/or an
increase of ≥50 cells/mm3 or ≥twofold rise in baseline
CD4+ cell count associated with clinical abrupt worsening of previously existing KS (“paradoxical”) or the development of KS (“unmasked”) within the first 6 months
after the initiation of cART [25].
KS exacerbation was defined with at least two of the following criteria: abrupt increase in the size or number of
KS lesions, appearance or exacerbation of lymphedema,
and the appearance or increase of otherwise unexplained,
gallium-negative, lung opacities on chest X-rays after
starting cART [5, 6, 16, 25, 26]. The agreement by two
clinicians was necessary for the diagnosis of KS-IRIS. A
radiologist blinded to the patients’ diagnoses evaluated
the chest roentgenograms.
We compared patients who met KS-IRIS criteria with
those that did not. We evaluated clinical features, imaging studies, the use of chemotherapy, laboratory tests and
patient outcomes.
The evolution of KS was classified at the last hospital
visit as a complete response (CR) when patients had no
clinically evident cutaneous or mucosal lesions; partial
response (PR) when patients had >50% decrease in the
number and/or size of the original lesions, with no new
lesions; stable disease when patients had <50% decrease
in lesions and no new lesions; disease progression when
patients had an increase in size and/or number of KS
lesions; and relapse when a patient who had been classified previously as PR or CR had new lesions or increased
in lesion’s size or number.
Survival and follow-up time was calculated from the
date of HIV diagnosis to the date when the patient was
last seen, or the date of the patient’s death. The cause of
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death was attributed to KS in the presence of respiratory
insufficiency, hemoptysis, gastrointestinal bleeding, and/
or airway obstruction and the remainder as HIV-related,
non-HIV-related, or unknown. Date and cause of death
was corroborated at the Mexican National Death Certificate Registry. No autopsies were performed.
The chemotherapy regimen used in these patients was
based on bleomycin (10 U/m2) and vincristine (1.4 mg/
m2) [27], and was prescribed by the treating physician (usually for patients with extensive skin lesions
and lymphedema and/or gastrointestinal or pulmonary
involvement).
Statistical analysis

KS-IRIS and non-KS-IRIS groups were compared
employing the Student t test for independent groups,
the Fisher exact test, and the Mann–Whitney test or Χ2
test as appropriate. Time to development of KS-IRIS was
analyzed by Kaplan–Meier survival curves, whereas predictors of mortality and KS-IRIS were tested using Cox
proportional hazard model, the variables with a p ≤ 0.1
were included in this analysis. Independent risk factors
were identified in multivariate analysis utilizing a forward step-wise procedure with the criterion, variable
inclusion and p > 0.10 were removal from the model. p
values ≤0.05 were considered statistically significant. Statistical analysis was performed utilizing STATA 14 software (STATA. Corp. College Station, TX, USA).

Results
A total of 394 new patients with HIV were seen at the
INCan during the study period. One hundred sixty one
(41%) presented with KS; 109 (68%) were antiretroviralnaïve or had initiated cART within 6 months of their first
clinic appointment. Two patients were excluded from the
analysis because they received systemic corticosteroids
and 18 were excluded since they had two or less hospital
visits.
Eighty-nine patients (88 males and 1 female) were
included: 35 patients (39.3%) met the criteria for KSIRIS and were compared with the 54 (60.6%) individuals who did not develop KS-IRIS. In the KS-IRIS group,
there were four patients classified as “unmasked” and
31 classified as “paradoxical”. The median time between
the initiation of cART and KS-IRIS diagnosis was
10 weeks (IQR 4–16). For all male patients, the risk factor for HIV infection was men who have sex with men
(MSM); the woman was infected through heterosexual
intercourse.
Combined ART was based on Non-Nucleoside
Reverse Transcriptase Inhibitors (NNRTI) in 45 patients
(51%), protease inhibitors (PI) in 43 patients (48%), and
there was one patient with three Nucleoside Reverse
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Transcriptase Inhibitors (NRTI), (p = 0.359). Clinical,
ACTG staging and laboratory data are shown in Table 1.
Mean age in the KS-IRIS group was 32 ± 7 years vs.
36 ± 8 years in the non-KS-IRIS group (p = 0.01). HIV
was diagnosed at a median of 10 weeks (IQR 6–30 weeks)
before the initiation of cART; median baseline CD4
count was 92 cells/mm3 (IQR 33–214 cells/mm3) and was
249 cells/mm3 (IQR 144–387 cells/mm3) at week 12 after
starting cART. Median follow-up from the start of cART
to the last hospital visit did not differ different between
groups [20 months (IQR 6–46) in the KS-IRIS vs. 21.5
(IQR 11–33) in the non-KS-IRIS group, p = 0.9]. Seventy
(81.5%) of the patients were in ACTG stage T1, with no
difference among the stages between groups and in mortality (Table 1).
There was a significant difference between groups
at baseline regarding the extension and number of KS
lesions, as well as the presence of pulmonary involvement
(Table 1) more common in the KS-IRIS group. Initial
chest roentgenogram showed often disseminated reticular and nodular opacities, Gallium scans performed in 17
patients (14 with KS-IRIS and three with non-KS-IRIS)
prompted by clinical symptoms and an abnormal chest
X-ray were negative in nine and one respectively. Pleural
effusion was also more frequent in patients in the KSIRIS group compared to the non-KS-IRIS group (24% vs.
2%, p = 0.001).
The initial HIV viral load was significantly higher
among patients with KS-IRIS (Table 1 include data and
comparisons). By 12 weeks of cART, 73 patients (90%)
had achieved a viral load <100 copies/ml (25/80.6% for
KS-IRIS and 48/96% for non-KS-IRIS groups, respectively, p = 0.02). Thrombocytopenia (<100,000/mm3),
which did not differ at baseline between groups, developed in 11 of 35 patients with KS-IRIS at the 12-week
follow-up visit and almost half of them (45.5%) died,
including five of the seven individuals with platelet
counts <50,000/mm3. None of the patients in the nonKS-IRIS group had thrombocytopenia <50,000/mm3 at
follow-up and only two (4%) had platelet counts between
50,000 and 100,000/mm3.
Chemotherapy was administered to 31 (88.5%) individuals in the KS-IRIS group and to 17 (31%) in the
non-KS-IRIS group (p < 0.0001), with a mean number
of chemotherapy cycles of 3.9 ± 2.3 and 3.8 ± 2 cycles
respectively, (p = 0.8), (Table 2). Chemotherapy was well
tolerated with no major adverse events recorded. Overall 80% of KS patients achieved CR, 23 patients (66%) of
KS-IRIS group and 48 (89%) of non-KS-IRIS (p = 0.117);
and PR in three (9%) and one (20%) patients respectively. One patient with PR abandoned cART after he
had developed viral failure and relapsed 3 years later. In
relation to complete remission there was no difference in
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Table 1 Clinical and laboratory characteristics of patients with KS-IRIS- and non-KS-IRIS
Patient characteristics
Mean age ± 2 SD (years)

IRIS-KS N = 35 (39%)
(CI95% 29–50)
32 ± 7

Non-IRIS-KS (N = 54)
(60.6%) CI 95% 50–71)
36 ± 8

All patients
(N = 89)
35 ± 8

p
0.01

Weeks from HIV diagnosis to cART
(median, IQR)

10 (5‒33)

10 (6‒30)

10 (6‒30)

0.24

Median baseline CD4+ cells/mm3 (IQR)

82 (30–140)

110 (36‒230)

91 (34–204)

0.43

Median CD4+ cells/mm3 12 weeks after
cART initiation (IQR)

212 (89–357)

308 (159–391)

249 (144–387)

0.28

0.18

ACTG staging
S0T0

0

7 (13%)

7 (7.8%)

S1T0

1 (4.4%)

11 (20%)

12 (13.5%)

S0T1

19 (54%)

18 (33%)

37 (41.5%)

S1T1

15 (42.8%)

18 (33%)

33 (37%)

Deaths ACTG staging
S0T0

0

0

0

S1T0

0

0

0

0.3

S0T1

5 (12.8%)

1 (1.1%)

6 (0%)

S1T1

4 (10.2%)

4 (7.4%)

8 (9%)

84,731 (31,300–250,000)

131,818 (57,200–361,124)

0.02

0.02

Median HIV-RNA copies/mm3 at baseline. 240,000 (106,000–612,000)
(IQR)
HIV-RNA at follow-upa: copies/mm3
Number of patients

31

50

81

<100

25 (80.6)

48 (96)

73 (90.1)

101‒1000

4 (12.91)

1 (2)

5 (6.2)

1001‒50,000

1 (3.2)

1 (2)

2 (2.5)

>50,000

1 (3.2)

0

1 (1.2)

Antiretroviral therapy—No (%)
NNRTI

20 (57)

25 (46)

45 (50.6)

PI

15 (42)

28 (51.8)

43 (48.3)

3 NRTI

0.36

0

1 (1.85)

1 (1)

27 (77)

35 (65)

62 (70)

0.25

Confluent/disseminated skin lesions—No 25 (71)
(%)

25 (46)

50 (56)

0.01

Mucosal involvement—No (%)

Lymphedema—No (%)

15 (43)

14 (26)

29 (32)

0.09

Deaths—No (%)

5 (33%)

2 (14)

7 (24)

0.39

Gastrointestinal involvement—No (%)b

14 (61)

10 (37)

24 (48)

0.16

Deaths %

6 (43%)

4 (40%)

10 (42%)

0.41

Pulmonary involvement—No (%)

22 (63)

9 (17)

31 (35)

Deathsc

8 (38%)

2 (22%)

10 (30%)

0.45
0.62

<0.001

Platelets at first visitd
>100,000/mm3

29 (85%)

46 (85)

75 (85%)

50‒100,000

2 (6%)

4 (7%)

6 (7%)

<50,000

3 (8.9%)

4 (7%)

7 ((8%)

Platelets at follow-upe
>100,000/mm3

20 (64%)

48 (96%)

68 (84)

50‒100,000

4 (13%)

2 (4)

6 (7)

<50,000

7 (23%)

0

7 (8.6)

0.0003
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Table 1 continued
Patient characteristics

IRIS-KS N = 35 (39%)
(CI95% 29–50)

Non-IRIS-KS (N = 54)
(60.6%) CI 95% 50–71)

All patients
(N = 89)

Deaths first year

9 (26%)

5 (9.3%)

14 (15.7)

KS attributable deaths

8 (89%)

0

8 (57%)

p
0.07

IQR interquartile range, cARTc combined antiretroviral therapy, HIV Human immunodeficiency syndrome, NS not significant, SD standard deviation, NNRTI Nonnucleoside reverse transcriptase inhibitor, PI protease inhibitor, NRTI nucleoside reverse transcriptase inhibitor
a

Viral load at follow-up was measured between weeks 12 and 16 after initiation of cART; four patients died before follow-up of viral load determination

b

Endoscopy was performed in 50 patients (21 Immune reconstitution inflammatory syndrome-Kaposi’s sarcoma [IRIS-KS] and in 29 with non-IRIS)

c

Mortality for pulmonary involvement was evaluated in the first 48 weeks after cART initiation

d

Complete blood counts (CBC) were not performed at the first visit in 2 patients

e

In five patients, CBC was not performed at follow-up

Table 2 Outcome of Kaposi sarcoma patients with IRIS and non-IRIS; treated with chemotherapy or without it, at time
of last follow-up
IRIS-KS (N = 35)

Non-IRIS-KS (N = 54)

CR

PR

Death

Chemotherapy—N (%)

19 (54)

3 (9)a

9 (26)

15 (28)

0

2 (4)

No-chemotherapy N (%)

4 (11)

0

0

33 (61)

1 (2)

3 (5)

3 (9)

9 (26)

48 (89)

1 (2)

5 (9)

71 (80)

Total, N (%)

23 (65)

CR

PR

Total (N = 89)
Death

CR

PR

Death

34 (38)

3 (3)

11 (12)

37 (42)

1 (1)

3 (3)

4 (4)

14 (16)

IRIS-KS immune reconstitution inflammatory syndrome-Kaposi’s sarcoma, CR complete response, PR partial response
a

One patient abandoned treatment, had Kaposi’s sarcoma progression and died with AIDS and related comorbidities

Fig. 1 Kaplan-Meier survival curve. Overall survival is shown in
months from combined active antiretroviral therapy (cART) initiation
for patients with and without Kaposi’s sarcoma Immune Reconstruc‑
tion Inflammatory Syndrome (KS-IRIS)

outcome whether patient received chemotherapy versus
no chemotherapy.
Sixteen patients (18%) died; eleven in the KS-IRIS
group, eight of them were attributed to KS lung disease;
with a median survival of 16 weeks (IQR 9‒50 weeks)
after the initiation of cART. If patients survived the initial KS-IRIS phase and were adherent to cART, they had

a good prognosis (p = 0.01). In the non- KS-IRIS group
five patients died none related to KS, with a median survival time from cART initiation of 51 weeks (IQR 35–58)
(Fig. 1).
Using Cox Proportional Hazard model the main predictor for the development of KS-IRIS was KS pulmonary involvement (HR 3.2, CI 95% 1.12–9.12, p = 0.02).
Table 3 and only a platelet count bellow 100,000/mm3 at
12 weeks at follow-up after cART initiation was associated with death (HR 7.79, CI 95% 1.22–49.43, p < 0.02).
Table 4.
The mean follow up of 81 patients surviving at least
26 weeks after cART initiation was 52.4 ± 27.4 months,
for a total of 4.3 person/years for the whole group. Except
for one case of Hodgkin’s lymphoma diagnosed 2 years
after the diagnosis of KS, no other malignancies were
diagnosed during follow-up. Incidence rate of secondary malignancy among patients with long-term follow up
was 300 per 100,000 person-years.
Mean CD4 count at last visit was 400 ± 228 cells/mm3,
75 patients (93%) had an undetectable HIV viral load.
Five patients had viral replication (median 100,000 copies/ml, IQR 1660–801,682); two of them had abandoned
cART and for one patient data was unavailable.
There were no differences between KS-IRIS and nonKS-IRIS patients in the prevalence of KS as a sole AIDS
defining event or coexistence of other AIDS defining
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Table 3 Cox regression model for IRIS development
IRIS-KS (n = 35)

Non-IRIS-KS (n = 54)

  <100 copies/mm3

25 (81)

48 (96)

  >100 copies/mm3

6 (19)

2 (4)

Characteristics

Unadjusted HR (95% CI)

p value

Adjusted HR (95% CI)

p value

IRIS
HIV-RNA at follow-upa
1.00
5.76 (0.92–61)

0.04

2.26 (0.58–8.89)

0.239

<0.0001

3.20 (1.12-9.12)

0.02

0.003

2.79 (0.92–8.43)

0.06

Pulmonary involvement
  No

14 (40)

45 (83)

  Yes

21 (60)

9 (17)

  >100,000/mm3

20 (65)

48 (96)

  <100,000/mm3

11 (35)

2 (4)

1.00
7.5 (2.53–22.79)

Platelets at follow-upb
1.00
13.2 (2.46–128.61)

a

3

Detectable viral load >1000 copies/mm at 12-week follow up. Viral load was documented in 81 patients

b

Platelets <100,000/mm3 at 12-weeks follow-up. 81 patients had platelets count at follow-up

Table 4 Cox regression model for mortality
Characteristics

Death (n = 14)

Alive (n = 75)

  <100 copies/mm3

6 (67)

67 (93)

  >100 copies/mm3

3 (33)

5 (7)

  >100,000/mm3

6 (46)

62 (91)

  <100,000/mm3

7 (54)

6 (9)

Unadjusted HR (95% CI)

p value

Adjusted HR (95% CI)

p value

6.7 (0.81–44.41)

0.04

2.09 (0.33–13.23)

0.433

Mortality
HIV-RNA at follow-upa

Platelets at follow-upb
1.00

1.00

10.16 (2.15–47.53)

a

Detectable viral load >1000 copies/mm at 12-week follow up. Viral load was documented in 81 patients

b

Platelets <100,000/mm3 at 12-weeks follow-up. 81 patients had platelets count at follow-up

0.001

7.79 (1.22–49.43)

0.02

3

illnesses. KS-related mortality was significantly higher
among patients with KS-IRIS, but it was not different for
patients with one or more defining AIDS events (Table 1).

Discussion
KS remains the most frequent AIDS associated malignancy in HIV-infected individuals seen at the National
Institute of Cancer in Mexico, representing 41% of all initial visits to the AIDS Clinic during 2005–2011. In this
study we describe the prevalence of KS-IRIS in a group
of patients starting cART, Pulmonary involvement was
associated to the risk of developing KS-IRIS, and thrombocytopenia at 12 week’s follow-up after starting cART
was associated to death. Over a third of patients with KS
achieve remission without chemotherapy solely treated
with cART.
The pathogenesis of KS is complex; it involves HHV-8/
KSHV infection, cytokines and host-immune suppression
[3, 28]. HHV-8 has oncogenic capacity, which mimics
oncogenes that promote cell division, inhibit apoptosis,
modulate inflammation and induce angiogenesis, but
does not produce cell immortalization [29]; indeed spindle KS cells are not monoclonal. HHV-8 also induces

viral and host cytokine production that promotes KS cell
proliferation and differentiation (IL-6, oncostatin, alfaTNF, PDGF, VEGF), and in HIV patients HIV-Tat protein
also induces the expression of cytokines (N-kappa B activation, INF gamma, VEGF).
MSM with HIV or other active sexually transmitted
diseases have the highest seropositive rates for HHV-8
[30]. At our hospital, only five women have been diagnosed with KS since 1990, and only one during the study
period, consistent with the epidemiology reported in
Mexico where KS is predominantly observed among
MSM [31]. In our hospital we do not have HHV-8
serology.
In 1997, the first case of KS exacerbation in a patient
who developed KS-induced airway obstruction 4 weeks
after initiating cART was described [32]. To our knowledge, the rate of KS-IRIS found in our study is the highest reported to date (39% of patients) [33]. Our very high
prevalence could be biased; since our institution is a tertiary-care center receiving patients with more extended
KS disease [31]. The median time to development of KSIRIS was 10 weeks, similar to the previously reported
6–14 week lapse after cART initiation [17, 19, 26, 33, 34].
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IRIS associated to other pathogens (i.e., cytomegalovirus,
MTB, MAC, and hepatitis B) has been reported to occur
earlier within 2–5 weeks after cART initiation [33–35].
Higher HIV viral load was associated with the development of KS-IRIS by univariate analysis, which is a finding
that had previously been reported though not consistently [33]. In two studies, an increase in CD4 count preceded KS progression in patients who had been severely
immune-compromised before starting cART [4, 20, 35].
We also found an increase in CD4 counts at 12 weeks of
follow-up, but this increase did not differ between the
groups.
ACTG staging classification was not useful differentiating groups for IRIS-KS or mortality; we attribute this to
the fact that most patients had extensive disease and low
CD4.
cART has dramatically reduced opportunistic infections
and mortality of HIV patients in established market-economy countries where early HIV diagnosis is promoted
with extended access to HIV treatment [36, 37]. cART
has also improved KS response and survival [38–42], it
decreases HHV-8/KSHV viral load, and also produces
complete regression of KS lesions with no additional
therapy [8, 43]. However in countries such as Mexico
with universal access to cART but where HIV diagnosis is
delayed and patients arrive with severe immune suppression, [31] IRIS has increased the burden of mortality and
morbidity of HIV-infected individuals [38].
Management of KS-IRIS has not been studied in controlled trials, but as opposed to some cases of Mycobacterium infection and cryptococcosis [9], corticosteroids
are contraindicated in KS-IRIS, since it may further exacerbate KS lesions due to the synergy of cytokines with
glucocorticoid receptors in KS spindle cells [22, 44, 45].
Herpes virus-specific immune reconstitution and the
antiviral effect of combined cART plus chemotherapy
has been recently documented with a trend toward better clinical outcome with cART plus chemotherapy compared with cART alone [46].
There are a wide variety of chemotherapy regimens
published for KS [47–49]. In the present study chemotherapy was prescribed only for patients with more
extended disease and outcome was not different between
groups. It is important to note that 42% of patients
achieving complete remission never received chemotherapy. The role of chemotherapy and its ultimate benefit in
KS management remains a matter of debate and requires
further research.
KS-IRIS is a time-limited phenomenon, but it can be a
life-threatening one. Our experience shows that once the
initial crisis is overcome, KS resolves in a high percentage
of patients with limited or no chemotherapy and does not
recur if patients maintain good adherence to cART.
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The overall prevalence of pulmonary involvement in our
series was higher (35%) compared to other studies (19–
21%, respectively) [34, 50] likely reflecting sicker patients
referred to our institution, and is one of the major risk for
mortality described for KS-IRIS mortality [51, 52]. We
found that pulmonary involvement was associated with
the development of KS-IRIS, but not to death; only thrombocytopenia (<100,000 platelets/mm3) at 12 weeks of follow-up was significantly associated with patient demise.
The overall incidence of secondary malignancies
observed in this population is lower to what has been
reported in patients receiving pegylated liposomal doxorubicin (PLD), 1.2% vs. 9.2% at a long-term follow-up,
median time 48 months (IQR 33–80) for patient surviving >26 weeks, vs. 50 months (IQ-17–76) after last PLD
dose, respectively [53]. It is important to consider that
PLD treated patients were slightly older (35 vs. 40 years),
and the number of chemotherapy cycles administered
was more than twice for PLD KS treated patients compared with our patients (9 vs. 4). Decrease in CD4 count
while on PLD has been described [54], this fact needs
further research to understand the role of PLD in the
development of secondary neoplasia and its ultimate
benefit in Kaposi’s therapy.
A limitation of the study that can contribute to the
high prevalence of KS-IRIS we found, is that our institution is a referral tertiary care oncological center and only
patients with more extensive disease are referred to our
institution, while patients with few lesions and no organ
involvement stay in primary care units for HIV patients.
Other limitation is the analysis was retrospective and
diagnosing a patient with KS-IRIS was based on published criteria [9, 13] with only two laboratory parameters
and the rest mostly clinical. However, two experienced
clinicians agreed on the diagnosis, and radiologic evaluation was blinded to clinical findings. Follow-up information was obtained from multiple sources such as the
death certificates, pharmacy records, telephone calls and
the National Program for Universal cART access, reducing uncertainty and biases.
Additional information on preventing and treating KSIRIS is warranted including optimal timing of cART initiation for patients who present with extensive skin lesions
and lung involvement, the impact of HIV and HHV-8/
KSHV viral loads and CD4/CD8 counts as well as the
production of inflammatory cytokines in diverse clinical
scenarios as well as the role that other co-infections may
have on the development of KS [55]. Anti-HHV-8/KSHV
therapy should also be addressed, because both foscarnet and ganciclovir have proved activity in vitro [56] and
epidemiological studies have shown that either antiviral
given prophylactically for CMV infection diminishes the
incidence of KS [57, 58].

Volkow et al. AIDS Res Ther (2017) 14:30

It important to emphasize that abrupt clinical deterioration associated with IRIS does not represent cART
failure; thus, a change of antiretroviral therapy is not warranted [26].
In summary KS patients with pulmonary involvement at diagnosis had higher risk of developing KS-IRIS.
Thrombocytopenia at 12-week follow-up was significantly associated with mortality as determined by multivariate analysis. Over a third of patients with KS achieve
remission without chemotherapy. Individuals that survive the initial period of KS-IRIS and adhere to cART
had a good long-term prognosis. The information of the
causes of death are available as Additional file 1: Table S1.

Additional file
Additional file 1: Table S1. Time elapsed between cART initiation and
death and cause of death.
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