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Leishmania infection can hamper immune recovery
in virologically suppressed HIV-infected patients
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An HIV-infected patient started combination antiretroviral therapy with 13 CD4+ cells/µL. Despite sustained virolog-
ical suppression over the following four years, the anemia did not resolve, and the CD4+ cell counts always remained
below 200/µL until co-infection with Leishmania was diagnosed in October 2006 when the patient started complain-
ing of persistent mild fever and asthenia. Once treatment for leishmaniasis was started with miltefosine, CD4+ cell count
rose above 400/µL. A new drop in CD4+ cell count was observed when Leishmania DNA turned out again to be posi-
tive, but treatment with liposomal amphotericin-B restored immune recovery.
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Visceral leishmaniasis (VL) is endemic in Asia,
South America and the Mediterranean basin
(Alvar et al., 1997, Murray et al., 2005). The inci-
dence of the disease and the risk of infection are
higher in HIV-infected patients, and its clinical
course is usually more severe in the case of ad-
vanced immune deficiency (Gradoni, et al. 1996,
Pintado and Lopez-Velez, 2001, Lopez-Velez, et
al. 2001). 
The main reason for the poorer prognosis in co-
infected patients is that the immunological con-
trol of VL seems to depend on the efficiency of
T-helper type 1 (Th-1) cells rather than humoral
immunity (Kemp, et al. 1993). Th-1 cells are de-
fective during the course of HIV–infection, and
HIV-infected patients show a shift from a Th-1 to
a Th-2 pattern of response as their immune defi-

ciency progresses (Clerici, et al. 1993). It has al-
so been hypothesised that VL can negatively af-
fect the course of HIV-infection: one study found
a rapid increase in serum HIV-RNA after the on-
set of VL in patients not receiving antiretroviral
drugs (Cacopardo, et al. 1996).
We here describe a case showing that Leishmania
co-infection can hinder expected immune recov-
ery during the course of effective antiretroviral
therapy.
The patient first presented in October 2002 with
weight loss and radiological findings of intersti-
tial pneumonia. At that time, he was 34 years old
and had a history of essential hypertension. Soon
after admission, he was diagnosed as having ad-
vanced HIV-infection (acquired by heterosexual
transmission) and P. jiroveci pneumonia: his
CD4+ cell count was 13/µL and HIV-RNA level
720,000 copies/mL. Standard treatment with i.v.
cotrimoxazole (plus methylprednisolone for the
first few days) led to prompt recovery from pneu-
monia and the patient was discharged.
An antiretroviral therapy with zidovudine,
lamivudine and lopinavir/r was started soon after;
at baseline, Hb was 11.1 g/dL, platelets



247,000/µL, white blood cells 2,500/µL, and total
lymphocytes 1,300/µL. 
Figure 1 shows the time trends of the patient’s
CD4+ cells, HIV-RNA, Hb, total lymphocyte, par-
asitemia (Leishmania-DNA) and platelet levels
over the subsequent five years. He showed a rap-
id virological response with a more than 2-log10
reduction in viral load after four weeks of treat-
ment and undetectable HIV-RNA levels (i.e. few-
er than 50 copies/mL) being reached within six
months. The response was sustained, as his HIV-
RNA levels remained undetectable thereafter.
CD4+ cell counts increased to a maximum of 174

cells/µL during the first year of antiretroviral ther-
apy. Since October 2003, a further small increase
in CD4+ cells percentage was observed, but the
rise in CD4+ cell counts was blunted because of
a decrease in the total number of lymphocytes. 
Hb levels slightly improved after the start of an-
tiretroviral treatment, but always remained be-
low normal. 
The antiretroviral regimen has been changed
twice since November 2002: lopinavir/r was
changed to nevirapine in August 2003 because of
hypertriglyceridemia and hypercholesterolemia
and, subsequently, zidovudine was replaced by

436 N. Gianotti, M. Maillard, G. Gaiera, A. Bestetti, M. Cernuschi, A. De Bona, A. Lazzarin, P. Cinque, S. Bossolasco

1

10

100

1000

10000

100000

1000000

0

100

200

300

400

500

600

1

10

100

1000

10000

100000

1000000

2

7

12

17

22

27

0

50000

100000

150000

200000

250000

300000

350000

nov-02 may-03 oct-03 oct-04 oct-05 jun-06 oct-06 nov-06 dec-06 jan-07 feb-07 may-07 jun-07 jul-07  feb-08
0
500

1000
1500

2000
2500

3000
3500

4000
4500

5000

LPV/r+AZT+3TC NVR+AZT+3TC NVR+ABC+3TC

miltefosine 50 mg x 2 L-AmB

H
IV

-R
N

A
 c

op
ie

s/
m

L
Le

is
hm

an
ia

-D
N

A
 c

op
ie

s/
m

L
P

la
te

le
s/

µL

C
D

4+
/µ

L
H

b 
g/

dL
 -

 C
D

4%
To

ta
l l

ym
ph

oc
yt

es
/µ

L

FIGURE 1 - Dotted line and black squares (■) = HIV-RNA (copies/mL); solid line and white circles (●●) = CD4+ cell/µL;
solid line and black circles (●) = Leishmania-DNA (copies/mL); dotted line and crosses (X) = CD4 percentage; dot-
ted line and black triangles (▲) = Hb (g/dL); dotted line and white squares (■■) = platelets/µL; solid line and white
diamonds (♦♦) = total lymphocytes/µL; AZT = zidovudine; 3TC = lamivudine; LPV/r = lopinavir-ritonavir; NVR = nevi-
rapina; ABC = abacavir; L-AmB = liposomal amphotericin-B



abacavir because of the persistent anemia, al-
though Hb levels continued to worsen. 
In July 2006, a number of laboratory tests were
performed in an attempt to clarify the reason for
the persistent anemia, and the results led to the
exclusion of hemolytic anemia, thalassemia, iron
deficiency, and folate or vitamin B12 deficit. A
bone marrow aspirate was not diagnostic and the
patient refused a bone marrow biopsy. It must be
stressed that the patient denied fever or relevant
asthenia or weight loss between November 2002
and September 2006. His liver and spleen re-
mained within normal limits upon physical ab-
dominal examination until Spring 2006, but both
were enlarged in July 2006; ultrasonography re-
vealed no focal lesions. 
In October 2006, the patient started complaining
of persistent mild fever and asthenia; blood cul-
tures (also for mycobacteria species) yielded neg-
ative results and Leishmania DNA was sought in
the blood by means of real-time PCR (Bossolasco,
et al. 2003): 453,764 copies/mL were found, lead-
ing to a diagnosis of VL. The anti-Leishmania an-
tibody titre was 1:640. 
Treatment with miltefosine 50 mg twice daily was
started on 26 October 2006: the fever rapidly dis-
appeared and, within a few of months, a dramatic
increase in total lymphocyte and CD4+ cell counts
(the CD4+ cells percentage showed minor
changes) paralleled a rapid decline in para-
sitemia. By January 2007, Leishmania DNA was
undetectable in blood (i.e. fewer than 100
copies/mL). Miltefosine was well tolerated and
continued at the same dose. In May 2007,
Leishmania DNA turned out again to be positive
(26,021 copies/mL), along with an increased an-
ti-Leishmania antibody titre (1:2560) and a new
decrease in total lymphocyte and CD4+ cell
counts, but not with the re-occurrence of fever. 
Resistance to miltefosine was hypothesised and,
on 24 June 2007 the treatment was changed to li-
posomal amphotericin-B 5 mg/kg on days 1-5,
and then on days 10, 17, 24, 31 and 38. This led
to a new and very rapid decline in parasitemia,
once again associated with an increase in total
lymphocyte and CD4+ cell counts. The last dose
of amphotericin-B was given on 27 July 2007 and
Leishmania DNA was still undetectable as of 22
February 2008 (nine consecutive samples from
29 June 2007). On the contrary, the anti-
Leishmania antibody titre did not decrease but

remained two dilutions higher than at the onset
of the full-blown disease.
We hypothesise that the patient acquired
Leishmania infection from his dog some years
before diagnosis (the existence of a likely infect-
ed dog was discovered only at the time of diag-
nosis).
The treatment of HIV infection with combination
antiretroviral therapy usually leads to a substan-
tial increase in CD4+ cell counts (Gras, et al. 2007,
Moore and Keruly, 2007). In particular, a regimen
of lopinavir/r plus stavudine and lamivudine led
to ongoing immune reconstitution during six
years of therapy in a cohort of HIV–infected, an-
tiretroviral-naïve subjects with suppressed HIV-1
RNA levels, even when baseline CD4+ cell counts
were less than 50 cells/µL (Landay, et al. 2007).
In our case, CD4+ cell counts did not decrease
before or at the time of onset of the clinical symp-
toms of VL, but as virological suppression was
sustained we expected immune recovery to con-
tinue over time. However, this only occurred af-
ter the Leishmania co-infection had been effica-
ciously treated. We cannot exclude the possibili-
ty that immune reconstitution was interrupted
by the switch from a regimen based on a protease
inhibitor to one based on a non-nucleoside re-
verse transcriptase inhibitor, but the time trend of
the CD4+ cell counts clearly suggests that it was
hindered by leishmaniasis.
It has been observed in vitro that L. infantum can
induce virus expression in monocyte lines latently
infected with HIV-1 (Bernier, et al. 1995).
However, the viral load in our patient did not in-
crease before or during the course of Leishmania
infection, probably because of the concomitant
effective antiretroviral treatment, which may al-
so have allowed the number of CD4+ cells to in-
crease after the start of therapy against leishma-
niasis.
Unlike previously described patients, our patient
had antibodies against Leishmania at the time of
disease onset, but their titre poorly reflected the
clinical course. This confirms that antibody titres
poorly reflect the clinical course of the disease
and do not seem to be useful in diagnosing and
monitoring leishmaniasis in HIV-co-infected pa-
tients (Alvar, et al. 1997, Pintado and Lopez-Velez,
2001). On the other hand, our case confirms the
usefulness of real-time PCR in diagnosing and
monitoring the clinical course of Leishmania in-
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fection (Bossolasco, et al. 2003, Reithinger, et al.
2007): the time trend of the parasitic load meas-
ured by means of PCR perfectly fitted the clinical
picture and the changes in CD4+ cell counts. 
Finally, our case suggests that VL should be con-
sidered when an HIV-infected patient with full
and sustained virological suppression presents
consistent signs and symptoms, and does not
show the degree of immune recovery expected
from an effective antiretroviral therapy.

REFERENCES

ALVAR J., CANAVATE C., GUTIERREZ-SOLAR B., JIMENEZ M.,
LAGUNA F., LOPEZ-VELEZ R., MOLINA R., MORENO J.
(1997). Leishmania and human immunodeficien-
cy virus coinfection: the first 10 years. Clin.
Microbiol. Rev. 10, 298-319.

BERNIER R., TURCO S.J., OLIVIER M., TREMBLAY M.
(1995). Activation of human immunodeficiency
virus type 1 in monocytoid cells by the protozoan
parasite Leishmania donovani. J. Virol. 69, 7282-
7285.

BOSSOLASCO S., GAIERA G., OLCHINI D., GULLETTA M.,
MARTELLO L., BESTETTI A., BOSSI L., GERMAGNOLI L.,
LAZZARIN A., UBERTI-FOPPA C., CINQUE P. (2003).
Real-time PCR assay for clinical management of
human immunodeficiency virus-infected patients
with visceral leishmaniasis. J. Clin. Microbiol. 41,
5080-5084.

CACOPARDO B., NIGRO L., PREISER W., FAMA A., SATARIANO

M.I., BRANER J., CELESIA B.M., WEBER B., RUSSO R.,
DOERR H.W. (1996). Prolonged Th2 cell activation
and increased viral replication in HIV-Leishmania
co-infected patients despite treatment. Trans. R.
Soc. Trop. Med. Hyg. 90, 434-435.

CLERICI M., HAKIM F.T., VENZON D.J., BLATT S., HENDRIX

C.W., WYNN T.A., SHEARER M.G. (1993). Changes in
interleukin-2 and interleukin-4 production in
asymptomatic, human immunodeficiency virus-

seropositive individuals. J. Clin. Invest. 91, 759-765.
GRADONI L., SCALONE A., GRAMICCIA M., TROIANI M.

(1996). Epidemiological surveillance of leishmani-
asis in HIV-1-infected individuals in Italy. AIDS. 10,
785-791.

GRAS L., KESSELRING A.M., GRIFFIN J.T., VAN SIGHEM A.I.,
FRASER C., GHANI A.C., MIEDEMA, F., REISS, P., LANGE,
J.M., DE WOLF, F., ATHENA, NETHERLANDS NATIONAL

OBSERVATIONAL COHORT STUDY. (2007). CD4 cell
counts of 800 cells/mm3 or greater after 7 years of
highly active antiretroviral therapy are feasible in
most patients starting with 350 cells/mm3 or
greater. J. Acquir. Immune Defic. Syndr. 45, 183-192.

KEMP M., KURTZHALS J.A., KHARAZMI A., THEANDER T.G.
(1993). Interferon-gamma and interleukin-4 in hu-
man Leishmania donovani infections. Immunol.
Cell Biol. 71, 583-587.

LANDAY A., DA SILVA B.A., KING M.S., ALBRECHT M.,
BENSON C., ERON J., GLESBY M., GULICK, R., HICKS

C., KESSLER H., MURPHY R., THOMPSON M., WHITE

A C. JR, WOLFE P., MCMILLAN F.I., HANNA G.J. (2007).
Evidence of ongoing immune reconstitution in sub-
jects with sustained viral suppression following 6
years of lopinavir-ritonavir treatment. Clin. Infect.
Dis. 44, 749-754.

LOPEZ-VELEZ R., CASADO J.L., PINTADO V. (2001). Decline
of a visceral leishmaniasis epidemic in HIV-infect-
ed patients after the introduction of highly active
antiretroviral therapy (HAART). Clin. Microbiol.
Infect. 7, 394-395.

MOORE R.D., KERULY J.C. (2007). CD4+ cell count 6
years after commencement of highly active anti-
retroviral therapy in persons with sustained viro-
logic suppression. Clin. Infect. Dis. 44, 441-446.

MURRAY H.W., BERMAN J.D., DAVIES C.R., SARAVIA N.G.
(2005). Advances in leishmaniasis. Lancet. 366,
1561-1577.

PINTADO V., LOPEZ-VELEZ R. (2001). HIV-associated vis-
ceral leishmaniasis. Clin. Microbiol. Infect. 7, 291-
300.

REITHINGER R., DUJARDIN J.C. (2007). Molecular diag-
nosis of leishmaniasis: current status and future
applications. J. Clin. Microbiol. 45, 21-25.

438 N. Gianotti, M. Maillard, G. Gaiera, A. Bestetti, M. Cernuschi, A. De Bona, A. Lazzarin, P. Cinque, S. Bossolasco



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.03333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (Custom)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ITA ([Basato su 'JONA STAMPA'] )
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([Alta risoluzione])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


