
 http://jia.sagepub.com/
Care (JIAPAC)

Association of Providers of AIDS 
Journal of the International

 http://jia.sagepub.com/content/early/2014/10/15/2325957414555225
The online version of this article can be found at:

 
DOI: 10.1177/2325957414555225

 published online 20 October 2014Journal of the International Association of Providers of AIDS Care (JIAPAC)
Fernanda Rios Grassi

Roberto Badaró, Larissa O. Gonçalves, Luana L. Gois, Zuinara Pereira Gusmão Maia, Constance Benson and Maria
HIV-Infected Patients: A Literature Review

Leishmaniasis as a Manifestation of Immune Reconstitution Inflammatory Syndrome (IRIS) in
 
 

Published by:

 http://www.sagepublications.com

On behalf of:
 

 
 International Association of Physicians in AIDS Care

 can be found at:Journal of the International Association of Providers of AIDS Care (JIAPAC)Additional services and information for 
 
 
 

 
 http://jia.sagepub.com/cgi/alertsEmail Alerts: 

 

 http://jia.sagepub.com/subscriptionsSubscriptions:  

 http://www.sagepub.com/journalsReprints.navReprints: 
 

 http://www.sagepub.com/journalsPermissions.navPermissions: 
 

 What is This?
 

- Oct 20, 2014OnlineFirst Version of Record >> 

 at IFF FIOCRUZ on November 12, 2014jia.sagepub.comDownloaded from  at IFF FIOCRUZ on November 12, 2014jia.sagepub.comDownloaded from 

http://jia.sagepub.com/
http://jia.sagepub.com/content/early/2014/10/15/2325957414555225
http://www.sagepublications.com
http://www.iapac.org/
http://jia.sagepub.com/cgi/alerts
http://jia.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsPermissions.nav
http://jia.sagepub.com/content/early/2014/10/15/2325957414555225.full.pdf
http://online.sagepub.com/site/sphelp/vorhelp.xhtml
http://jia.sagepub.com/
http://jia.sagepub.com/


State-of-the-Art Review

Leishmaniasis as a Manifestation of
Immune Reconstitution Inflammatory
Syndrome (IRIS) in HIV-Infected
Patients: A Literature Review

Roberto Badaró, MD, PHD1, Larissa O. Gonçalves1,
Luana L. Gois, MSc2,3, Zuinara Pereira Gusmão Maia, MSc1,
Constance Benson, MD4,
and Maria Fernanda Rios Grassi, MD, PHD2,3

Abstract
Introduction: After the onset of highly active antiretroviral therapy (HAART), some HIV-infected patients present a severe
inflammation in response to a latent or a previously treated opportunistic pathogen termed immune reconstitution inflamma-
tory syndrome (IRIS). Few reports of tegumentary and visceral leishmaniasis have been described in association with IRIS.
Methods: A systematic literature review of IRIS in association with leishmaniasis identified 34 reported cases. Results and
Discussion: The majority of these occurred in males 4 months following the onset of HAART. The mean CD4 count before
HAART was 94 + 77 cells/mm3, increasing to 5 times the initial value between the onset of HAART and IRIS presentation.
Visceral leishmaniasis and post–kala-azar dermal leishmaniasis were the most commonly reported clinical manifestations, followed
by tegumentary leishmaniasis and uveitis. Conclusions: Commonly found characteristics included cutaneous involvement,
regardless of Leishmania species; appearance of lesions unrelated to time of probable Leishmania infection; rapid recovery of
CD4 count following HAART; and rapid progression.
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Introduction

Highly active antiretroviral therapy (HAART) has dramatically

changed the natural course of HIV infection by decreasing the

occurrence of opportunistic infections and, consequently, the

mortality associated with AIDS. However, after the onset of

HAART, some patients experience clinical deterioration fol-

lowing an increase in CD4 count and a decrease in HIV viral

load. This worsening is usually due to the clinical manifestation

of a latent or a previously treated opportunistic pathogen that

paradoxically presents as a severe clinical manifestation. The

immune response against these types of pathogens results in

severe inflammation as a consequence of the restored immune

response termed as immune reconstitution inflammatory syn-

drome (IRIS).1–3

The majority of IRIS cases are associated with nonparasitic

infections, including (a) bacteria (Mycobacterium tuberculosis,

the Mycobacterium avium complex, and other nontuberculous

mycobacteria); (b) viruses (cytomegalovirus, varicella zoster

virus, herpes simplex virus, human herpes virus 8, JC virus, and

hepatitides B and C); (c) fungi (Pneumocystis jirovecii, Cryp-

tococcus neoformans, and Histoplasma spp).4,5 However, other

parasitic infections associated with IRIS, such as Strongyloides

stercoralis and Schistosoma mansoni, have also been previ-

ously described.5,6 The risk of IRIS is mainly associated with

severe immunosuppression at the start of HAART.5

To date, very few reports of tegumentary and visceral leish-

maniasis (PL), as well as post–kala-azar dermal leishmaniasis

(PKDL), have been described in association with IRIS in

HIV-infected patients from several countries.7–17 Furthermore,
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many cases may remain underreported due to the difficulty in

diagnosing leishmaniasis in association with IRIS because of

the absence of universal criteria. The present study conducts

a review of the international literature pertaining to cases of

leishmaniasis in association with IRIS.

Methods

The literature considering the cases of leishmaniasis as a man-

ifestation of IRIS in HIV-infected individuals was analyzed.

The search was performed in MEDLINE and BIREME, the

Brazilian regional library of medicine, using the following key

words: immune reconstitution inflammatory syndrome, cuta-

neous leishmaniasis, mucocutaneous leishmaniasis (MCL),

PKDL, VL, and ocular leishmaniasis. No restrictions were

placed with regard to the time of publication or language of

publication. Articles were selected if all of the following cri-

teria were met: the patient serology for HIV was positive, there

was evidence of a decrease in viral load and an increase in the

CD4 count following the onset of HAART, leishmaniasis pre-

sented with an inflammatory or atypical manifestation, and

Leishmania parasites were detected in lesions. All other litera-

ture reviews were excluded.

Literature Review

To date, 34 cases of leishmaniasis as a manifestation of IRIS

have been described worldwide (Table 1). Males (77%) predo-

minated among the cases described. The mean age of patients

was 39 (ranging from 28 to 60 years). The most frequent clinical

presentation was VL (19 cases),7–9,12,20,26 followed by PKDL

(10 cases).7,13,15,17,19,22–26 In 2 cases, VL and PKDL were diag-

nosed simultaneously.7,26 Tegumentary leishmaniasis was

reported in 5 cases10,11,14,16, and MCL was reported in 2 of the

5 cases,14 while diffuse cutaneous leishmaniasis (DCL) was

reported in 2 others.10,16 Uveitis as a consequence of leishmania-

sis was reported in 3 cases,13,18,21 wherein 1 was found to be

associated with PKDL.13 The mean time between the onset of

HAART and the occurrence of IRIS manifestations was 4

months (range: 6 days-111 months). Mean CD4 counts were

94 + 77 cells/mm3, ranging from 4 to 256 cells/mm3 (Table 2).

Sixteen patients had an increase in CD4 count following

Table 1. Reported Characteristics of HIV-Infected Patients with Leishmaniasis in Association with IRIS in the Literature.

Author, year Country N
Age/
Gender

Leishmaniasis
IRIS

Primary
Manifestation

Leishmania
Species Treatment

Ridolfo et al, 200017 Italy 1 36/F PKDL VL L infantum LAmphB
Gilad et al, 200115 Ethiopia 1 32/M PKDL VL L sp SSG
Blanche et al, 200218 Burkina Faso 1 34/M Uveitis DCL and ganglionic L major Corticosteroid, LAmphB,

INF-g, Enucleation, Sbv
Bittencourt et al, 200319 Brazil 1 28/M PKDL VL NR Sbv
Berry et al, 200420 France 2 45/F

36/M
LV Asymptomatic

Asymptomatic
L infantum, L

infantum
AmphB

AmphB
Meenken et al, 200421 Netherlands 1 NR / M Uveitis VL L donovani Corticosteroid, SSG, Flu,

Enucleation
Posada-Vergara et al, 200514 Brazil 2 52/M

46/M
MCL
MCL

Asymptomatic
DCL

L sp, L
brasilienses

AmphB, Sbv

Alsina-Gibert et al, 200622 Spain 1 48/M PKDL VL L sp LAmphB, Sbv, allopurinol
Kerob et al, 200611 Senegal 1 55/M CL CL L major Flu
Rihl et al, 200626 Germany/

Spain
1 42/M PKDL and VL VL L sp SSG, miltefosine

Stark et al, 200624 Australia/
Greece

1 45/M PKDL VL L infantum LAmphB

Antinori et al, 200713 Italy 1 46/M PKDL and
uveitis

VL L infantum Pentamidine, miltefosine

Guffanti et al, 200825 Italy 1 40/F PKDL VL L sp Miltefosine
Sinha et al, 200810 Nicaragua 1 39/M DCL Asymptomatic L chagasi LAmphB
ter Horst et al, 20088 Ethiopia 13 33a/NR VL VL L sp NR
Chrusciak-Talhari et al,

200916
Brazil 1 32/M DCL CL L guyanensis Sbv, prednisone

Patel et al, 200912 India/Kuwait 1 35/M VL Asymptomatic L sp AmphB, antibiotic
Tadesse et al, 200923 Ethiopia 1 25/M PKDL VL NR SSG
Auyeung et al, 20109 Australia/

Cyprus
1 60/M VL Asymptomatic L donovani Corticosteroid, LAmphB

Gelanew et al, 20107 Ethiopia 1 38/M PKDL and VL Asymptomatic L donovani Sbv

Abbreviations: PKDL, post–kala-azar dermal leishmaniasis; VL, visceral leishmaniasis, MCL, mucocutaneous leishmaniasis, CL, cutaneous leishmaniasis; DCL,
diffuse cutaneous leishmaniasis; INF-g, interferon gamma; F, female; M, male; NR, not reported; Flu, fluconazol; SSG, sodium stibogluconate; Sbv, pentavalent
antimonial; LAmphB, lipisomal amphotericin B; AmphB, amphotericin B; IRIS, immune reconstitution inflammatory syndrome.
aMean age.
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HAART, with an average gain of 235 + 198 cells/mm3 (57-40

cells/mm3), corresponding to a 5-fold rise. The elapsed time

between onset of HAART and manifestation of IRIS was not

related to the degree of CD4 boost and viral load before therapy.

In the 2 cases reported by Berry et al,20 the diagnosis of VL

in association with IRIS was inconclusive, as manifestations

appeared shortly after the onset of HAART (6-10 days). In

addition, both patients had leukopenia and thrombocytopenia

prior to the onset of HAART, which may be due to the natural

course of VL instead of IRIS. The largest series of cases of

VL in association with IRIS was reported in Ethiopia; how-

ever, scarce clinical data were presented regarding these

patients. In these cases, IRIS was diagnosed 3 months after

the onset of HAART, based solely on positive serology for

Leishmania, or due to the presence of Leishmania spp in sple-

nic aspirate. All these patients previously had negative serol-

ogy for Leishmania.8 It is known27 that 50% of HIV/

Leishmania co-infected individuals have negative serology

for Leishmania, especially those with CD4 counts of less than

100 cells/mm3. Therefore, perhaps VL as a manifestation of

IRIS was an uncertain diagnosis in this series of cases

reported in Ethiopia. Moreover, in a prospective study con-

ducted by de la Rosa et al,28 VL in association with IRIS was

not observed in 11 patients with the subclinical form of the

disease, who were treated with HAART during 29 months

of follow-up. Four patients with active VL who started

HAART during the clinical manifestation of VL presented a

regression of symptoms.

A total of 10 cases of PKDL were reported in association

with IRIS.7,13,15,17,19,22–26 Post–kala-azar dermal leishmaniasis

was diagnosed between 1 and 111 months after the onset of

HAART. In only 1 patient, the previous diagnosis of VL was

unconfirmed. Following the onset of antiretroviral treatment

(ART), CD4 counts increased in all 10 cases. Furthermore, skin

lesions appeared only after HAART was initiated, characteriz-

ing a new event related to a preexisting Leishmania infection.

Taken together, these findings suggest a stronger association

between PKDL and IRIS compared to VL in association with

IRIS.

Regarding the 5 reported cases of cutaneous leishmaniasis

associated with IRIS, Leishmania infection was commonly dis-

seminated. In 1 case in Brazil, the dissemination of lesions

occurred during CD4 count recovery,16 whereas in the case

described by Kerob et al,11 several nodules containing Leish-

mania appeared following combined ART and amphotericin

B treatment.

Sinha et al10 reported a case of DCL in association with IRIS

in 1 HIV-positive individual on ART. In contrast to classical

DCL, which is an anergic form of leishmaniasis characterized

by disseminated non ulcerating skin lesions, this patient had

fever, weight loss, diarrhea and splenomegaly. In addition,

Leishmania chagasi was isolated from this patient’s lesions,

which had not been previously reported in cases with DCL.

In this case, PKDL should have been considered as a possible

diagnosis due to the patient’s clinical presentation.

Two cases of cutaneous leishmaniasis with mucosal invol-

vement have been previously described.14 In both patients,

mucosal damage occurred shortly after immune recovery fol-

lowing HAART in contrast to the classical course observed

in uninfected individuals wherein mucosal damage occurs

Table 2. CD4 Counts and Viral Loads before and after HAART.

Author, year
CD4 Count

prior to HAART
CD4 Count

after HAART
% Increase in
CD4 Count

Viral Load prior
to HAART

Viral Load
after HAART

Leishmaniasis
IRIS

Time of
HAART,
Months

Ridolfo et al, 200017 35 157 348 NR <50 PKDL 8
Blanche et al, 200218 4 91 2175 381 000 <50 Uveitis 4
Berry et al, 200420 186 226 21 1 700 000 NR VL 10 days
Berry et al, 200420 15 66 340 354 000 NR VL 6 days
Meenken et al, 200421 60 740 1133 NR NR Uveitis 26
Posada-Vergara et al,

200514
38 65 71 750 000 NR MCL 1

Posada-Vergara et al,
200514

24 283 1179 NR 400 MCL 1

Alsina-Gibert et al,
200622

69 158 128 578 <200 PKDL 11

Rihl et al, 200626 28 116 314 <50 NR PKDL and VL 22
Stark et al, 200624 176 374 112 NR NR PKDL 84
Antinori et al, 200713 71 321 352 73 000 <50 PKDL and

uveitis
111

Guffanti et al, 200825 200 584 192 NR <50 PKDL 2
Sinha et al, 200810 115 200 74 700 <400 DCL 6
Chrusciak-Talhari et al,

200916
16 184 1050 NR NR CL 10

Auyeung et al, 20109 55 75 36 >100 000 562 VL 5

Abbreviations: HAART, highly active antiretroviral therapy; PKDL, post–kala-azar dermal leishmaniasis; VL, visceral leishmaniasis; MCL, mucocutaneous leish-
maniasis; DCL, diffuse cutaneous leishmaniasis; NR, not related; IRIS, immune reconstitution inflammatory syndrome.
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later. Moreover, the species isolated in these 2 cases was Leish-

mania braziliensis, which is commonly associated with the

mucosal form of leishmaniasis. Treatment with pentavalent

antimony and amphotericin B resulted in the resolution of

lesions in the 2 cases, although the authors did not specify the

use of corticosteroids.

Uveitis as a manifestation of IRIS, resulting from Leishma-

nia infection, was reported in 3 HIV-infected patients under-

going HAART. One patient had uveitis concomitantly with

PKDL and was treated successfully with miltefosine.13 In

2 patients, uveitis resulted in blindness in the affected eye,

despite treatment with high doses of corticosteroids.18,21 In

these cases, as well as in the patient reported herein, the iso-

lated species was L braziliensis, which is commonly associated

with the mucosal form of leishmaniasis.

Discussion

The present study reviewed cases of severe leishmaniasis in

HIV-infected individuals as a manifestation of IRIS. Common

characteristics found in these patients were cutaneous invol-

vement regardless of the Leishmania species isolated, onset

of disease regardless of when the patients were infected with

Leishmania, as well as a rapid progression to severe forms of

the disease in association with a rapid CD4 count recovery

following ART. The median CD4 count before the onset of

HAART was over 50 cells/mm3 in almost all cases, in com-

parison with lower CD4 counts found in patients with other

infectious diseases in association with IRIS.5,29 In the major-

ity of the reviewed cases, the length of time between the onset

of HAART and occurrence of IRIS was 6 months, similar to

what was observed in other infectious diseases associated

with IRIS. The only exception was a patient who developed

PKDL and uveitis as a manifestation of IRIS 9 years after the

onset of HAART. However, this patient was unsuccessfully

treated13 during this period, and IRIS occurred following res-

cue therapy, when the CD4 count rose from 71 to 321 cells/

mm3. This finding suggests that leishmaniasis as a manifesta-

tion of IRIS occurs largely as a result of immune response

recovery, despite the length of the recovery period or the ini-

tial CD4 count. Gelanew et al7 reported on 3 HIV-infected

patients with PKDL, in which a definitive IRIS diagnosis was

impossible due to the absence of standardized clinical and

laboratory criteria.7 However, PKDL in association with IRIS

could be considered in one of these cases, since the onset of

symptoms was concomitant with an increase in CD4 (from

40 to 93 cell/mm3) following HAART. A diagnosis of IRIS

would be conceivable in several notable cases detailed in the

literature, involving an aggressive co-infection with HIV/

Leishmania.30,31 Yet, in most of these reports, the length of

time between the initiation of HAART and the occurrence

of leishmaniasis is incomplete or absent, and relevant infor-

mation regarding CD4 counts and viral load, before and after

HAART, is missing.

Two cases of patients infected with HIV and MCL as a man-

ifestation of IRIS have been described.14 Common finding are

dissemination of lesions, frequently found on the arms, lower

limbs, and feet. In addition, lesions are also observed in the

nasal, oropharyngeal, and genital mucosa in these patients.

Moreover, in the 2 patients reported by Posada-Vergara

et al,14 the onset of leishmaniasis, in one case, and the worsen-

ing of leishmaniasis, in the other, occurred 1 month after the

onset of HAART. It has been well established that mucosal

damage in individuals with leishmaniasis who are not HIV pos-

itive is usually associated with an exacerbation of the cellular

immune response and elevated production of proinflammatory

cytokines. In this form of leishmaniasis, the Montenegro skin

test is positive, indicating a positive delayed-type hypersensi-

tivity response to Leishmania antigens.32,33

In several reports, patients experienced rapid healing of

lesions in response to combined amphotericin B and corticos-

teroid treatments.9,12 From an immunological point of view,

a parallel could be established between IRIS and type 2 leprosy

reactions. Leprosy is the prototype of granulomatous disease in

which the immune response can result in a paradoxical exacer-

bation of a patient’s lesions, which are typically characterized

as erythema nodosum leprosum.34 Treatment with anti-

inflammatory immunomodulatory drugs, such as thalidomide,

is required to control the exacerbation of leprosy.35,36 Further

studies should be conducted to evaluate the effectiveness

of combined ART and corticosteroid therapy during the first

6 months of treatment in HIV-infected individuals with

severe immunosuppression, who are at potential risk for life-

threatening immune restoration disease.

ART results in a decreased incidence of opportunistic infec-

tions and longer patient survival.1 Viral loads markedly

decrease in tandem with an increase in CD4 counts, resulting

in the restoration of immune function in more than 70% of

the affected individuals.1,6 Restoration of CD4 counts seems

to take place in 2 phases: the first phase occurs 2 weeks

after treatment and lasts for 3 months. There is a relatively

rapid redistribution of sequestered memory T lymphocytes

(CD4þCD45ROþ) from the lymphoid tissues into the blood-

stream following a decrease in viral load.37,38 The second phase

starts 6 months after viremia control and is characterized by

less profuse and more gradual expansion of naive T cells

(CD45RAþCD62Lþ), persisting for 1 to 2 years.38 The swift

restoration of the T-cell repertoire may contribute to the devel-

opment of IRIS, especially in individuals with high amounts of

antigens caused by either the presence of killed microorgan-

isms during previous infections or prior subclinical opportunis-

tic infections.6 The immunological mechanisms involved in

IRIS development remain unclarified. Elevated production of

proinflammatory cytokines is frequently found during the

course of IRIS, most notably high levels of interleukin 6, inter-

feron gamma, and tumor necrosis factor-a.39–41 The recovery

of pathogen-specific T cells may play a role in the intensity

of the inflammatory response, as evidenced by several reports

which found an increase in T cells specific to M tuberculosis, M

avium, and Cryptococcus neoformans in patients who devel-

oped IRIS in association with these diseases.42,43 However, the

importance of specific T cells warrants further investigation, as
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other studies found no association between the recovery of M

tuberculosis–specific T cells and tuberculosis in association

with IRIS.44,45 To date, the literature contains no reports

linking the recovery of Leishmania-specific T cells with

IRIS-associated leishmaniasis. It is also possible that other

mechanisms could contribute to the intensity of inflammatory

responses during IRIS, such as the excessive activation of

innate immune cells3 or the impairment of a regulatory T-cell

response.44,46

In conclusion, leishmaniasis as a manifestation of IRIS may

present as a new disease or as the progression of latent disease

following the introduction of HAART and consequent restora-

tion of immunity. Further studies should be conducted to clar-

ify the immunological aspects involved in IRIS development as

well as to establish relevant criteria to aid in the definitive and

prompt diagnosis of IRIS.
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