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Background & objectivesThe risk of human immunodeficiency virus (HIV) co-infection in patients
with visceral leishmaniasis (VL) or kala-azar in endemic areas has posed a major challenge in
control programmes. We undertook this study to identify the high risk groups vulnerable to
LeishmaniaHIV co-infection in VL endemic State of Bihar, India. Further, immunological responses
were also evaluated in these patients before and after treatment for VL to see the immune
impairment associated with CD4 T cell count.

Methods A total of 1511 subjects attending Voluntary Counselling and Testing Centre (VCTC) at
Patna, Bihar were included in this study. VL was confirmed by splenic or bone marrow aspirates
testing for parasite. HIV states was confirmed by two kits. Immunological parameters (CD4, CD8,
IFN-y, IL-4) were studied in co-infection patients.

Results Of the 280 (18.53%) HIV-positive individuals, eight were diagnosed serologically and
pathologically as VL patients co-infected with HIV. The humoral and cellular immune responses
were evaluated in 18 Indian VL patients with (n=8) or without HIV (n=10) and 10 HIV seropositive
subjects. Among the eight confirmed cases of VL, false negative direct agglutination test (DAT)
result was observed in two who had HIV co-infection (sensitivity 80%), while none in 10 other VL
cases who were HIV negative (sensitivity 100%). A very low CD4 cell count was observed in VL
cases that had HIV co-infection compared to HIV negative VL or controls. All VL cases with or
without HIV infection had lower Th1/Th2 ratio compared to controls. VL patients with or without
HIV infection responded well to anti-leishmanial/anti-retroviral therapy with considerable degree
of immunological reconstitution.

Interpretation & conclusion A different immune response was noticed in patients with co-infection
of HIV and Leishmania Anti-leishmanial drug treatment led to improvement in immunological

response in co-infected patients. Further studies need to be done to see the effect of combined
therapy for VL and HIV on immunological parameters in these patients.
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The spread of human immunodeficiency virus few samples were stored at 2=8in the refrigerator
(HIV) infection to areas where visceral leishmaniasis and tested within 48 h. These samples were tested
(VL) is endemic has become a major challenge toby ELISA (Lab System Kit) and Rapid test following

the control of VL infectioh Berheet aP in 1995 first

reported seven cases of HIV ahdishmaniaco-

infection in Ethiopia (Africa) that increased to 72 by
1998. Up to 70 per cent of VL cases with HIV
infection have been reported in Southern Eutope
The first case of VL-HIV co-infection was identified
from the State of Bihar in India in the year 2000

the instructions given by the manufacturers. A
representative number of serologically reactive HIV
positive subjects were immnuphenotyped for CD4+
and CD8+ T-cell count.

Parasitological and immunological investigations
Among the HIV seropositives, 8 were observed to

Subsequent studies diagnosed six more cases of HIVbe co-infected withLeishmania These cases

VL co-infection from this State Since AIDS

presented with typical signs of kala-azar including

epidemic is looming large on the horizon of new fever, splenomegaly, pancytopenia, and weight loss.

millennium in Indi&, the State of Bihar which is

Confirmation of VL infection was done by diagnostic

endemic for VL, needs to be looked seriously for splenic or bone marrow aspirates. Slides after Giemsa

HIV-VL co-infection. It is anticipated that the co-
infection by HIV andLeishmania donovanmight
cause reciprocal enhanced

staining were examined microscopically for parasite
density by logarithmic scale from zero (zero parasite

immunological per one thousand oil immersion field) to +6 (>100

disturbances. However, data on prospective parasite/field) following the methods of Chulay &
distribution on CD4 cell count and cytokine pattern Bryceson. A total of 10 HIV seropositive subjects
elicited by Th1l and Th2 functional subpopulation of along with 5 HIV cases co-infected witleishmania

T cells in HIV cases and cases co-infected with VL were selected for the immunological investigations
are relatively scarce. In order to identify the high before and after completion of treatment for VL. Ten
risk groups vulnerable for HI\L-eishmaniaco- cases of clinically (fever, hepatosplenomegaly, pallor
infection or HIV/AIDS, a large number of subjects etc.), parasitologically (splenic aspiration) and
attending a voluntary testing centre in Panta, Biharserologically direct agglutination test (DAT)
were evaluated epidemiologically for magnitude of confirmed cases of VL and 10 apparently healthy
infection and risk load over a period of one year. A controls were also studied to compare the level of
representative number of these subjects were latermmune-competence in co-infection. Immunological
investigated for immune impairment associated with investigations included demonstration of anti-
CD4+T cell count before and after treatment for VL. leishmanial antibody titre by DAT Subsequent
Type 1 and type 2 cytokine pattern in VL cases with experiments were performed using
or without HIV infection were also explored by the immunoflourescent staining for CD4 and CD8 count
peripheral blood mononuclear cells of these patientsand detection of level of interferon{IFNy) and
compared to HIV cases and healthy controls. interleukin-4 (IL4) cytokines in culture supernatants.
For CD4 and CD8 count, whole blood was collected
in EDTA-containing vacutainer tubes (Becton
Dickinson, Rutherford, USA). The blood was stained
Screening for HIV A total number of 1511 with 20 pl fluorescent BD Tri Test monoclonal
consecutive subjects (1127 males, 384 females, agantibodies specific for CD4/CD8/CD3 conjugated to
range 1- >45 yr) were studied at Voluntary (FITC), (PE) and per (CP) respectively and incubated
Counselling and Testing Center (VCTC) at Rajendrafor 30 min at room temperature in a dark area. After
Memorial Research Institute of Medical Sciences, staining, cells were suspended in 450 pl of 1 x Lysing
(RMRIMS), Patna, India during a period of one year solution and incubated at room temperature for 10
(2004-2005). Their demographic details and risk min in dark. Cells were examined for fluorescence
behavior if any, were recorded. Blood samplesin a FACS-calibur (BD, San Diego, USA).
(7.5 ml) were collected from these subjects. Most of Flowcytometry data were evaluated on Cell Quest
the blood samples were tested immediately while asoftware. For cytokine detection, whole blood was

Material & Methods
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collected in vacutainer tubes containing heparin.a more declined CD4 cell count (<200 per pl) as
Peripheral blood mononuclear cells (PBMC) were compared to other groups. The immunophenotyping,
separated by Ficoll-Hypaque density gradient done for CD4+ cell count in these groups, was part
centrifugation, washed in phosphate buffered saline,of an initial screening to support serology.
pH 7.2-7.4 and resuspended in (RPMI) 1640 medium
with 10 per cent foetal calf serum, 100 U/ml of Co-infection cases Amongst the 280 HIV
penicillin and 100 pg/ml of streptomycin. These cells seropositives, eight cases were diagnosed as co-
were cultured in 24-well plate at a concentration of infection cases with VL. There was no significant
1x 1C cells/ml and incubated at 37 in a in a water  difference with respect to duration of iliness, spleen/
saturated air atmosphere with 95 per cent humidity,liver size and Leishman Donovan (LD) grade among
5 per cent CQ(CQ,incubator). The supernatants the VL and co-infection cases.
after 48 h of infection were tested for the cytokines.
(IFNy and IL4 level) by ELISA. The ELISA kits used  Anti-leishmanial antibody respons&he sensitivity
were purchased from Quantikine R & D of the DAT was 80 per cent for HIV-positive VL
(Minneopolis, USA) for quantitative estimation of cases and 100 per cent for the VL cases. Two co-
cytokine levels of IL4 and IF infection cases were shown to have anti-leishmanial
antibody titre below the cut-off level (1 : 800). All
Treatment VL patients were treated with VL cases had antibody titre above the cut-off value.
amphotericin B intravenously in the dose of 1 mg/
kg body weight in 5 per cent dextrose slowly over 4- Cellular immune responseln blood from 10 healthy
6 h for 15 injections on alternate days. HIV patients controls, CD4+ cell count was 1099 + 429.1 (Table).
were treated with anti-retrovirtal therapy CDA4+ cell count in kala-azar patients was lower
(combination of zidovudine 200 mg, lamivudine 150 compared to that of controls. The CD4 cell count in
mg and nevirapine 200 mg tablets twice daily). HIV- HIV cases alone and a co-infection cases were
VL co-infection patients were treated with a somewhat different: a very low cell count was

combination of the above-mentioned drugs. observed in co-infection cases compared to VL cases
alone, although HIV cases also recorded a much
Results declined CD4 count compared to both VL and control

groups. Sufficient mononuclear cell samples were
HIV testing The common symptoms among the HIV- available in a total of 25 samples (5 from co-infection
positive individuals at the time of screening were 5

gastrointestinal problems associated with genital/ S S
venereal diseases infections, weakness and loss of Ly ==
appetite. £
v 5
Of the 1511 samples, 280 (18.53%) were detecteds

yt

positive with ELISA and/or rapid test. Among the 3
seopositives, 91 (24%) were females and 189 (17%)% 3

were males. The maximum positivity (17%) was « z n=10 et o
observed in the age group 15-30 yr followed by 11§ 1 n=5
per cent in 1-14 yr age group. The characteristic | | |
pattern of CD4+ T cell counts in different categories  “  poniral WL HIV L “HI
of HIV-positive subjects (n=58) was studied by en
flowcytometry. These included 35 commercial sex i
0 Average

workers (CSW), 18 spouses, 2 cases of mother-to
child transmission (MTCT) and 1 each of intravenous fig. pre-treatment Th1 and Th2 cytokine (IFNE4) ratio in
drug user (IVDU), sexually transmitted disease VL cases with or without HIV, compared to HIV cases and
(STD) patient, and homosexual CSW group recordedcontrol.
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Table. Detection of anti-leishmanial antibody and cytokine activities in VL cases with or without HIV

Parameters Control VL (n=10) VL with HIV (n=8) HIV (n=10)

(n=10) BT AT BT AT BT AT
Anti L. donovani 0 10 0 6 6 0 0
Ab (DAT) positive
CDA4pful 1099+429.1  453+265.8 723+190.4 162.33+144.6 180.66+140.9 325.1+254.1 524.2+359.3
CD8/ul 653+287.6 222+96.8 421+59.0 840.33+295.4 1009+212.1 1304.1+683.4 1433.1+830.1
CD4/CDS8 ratio 2.046+1.7 2.153+1.1 1.650+0.5 0.298+0.2 0.202+0.2 0.230+0.2 0.379+0.2

Values are mean * SD

*CD4 and CD8 count (per ml of peripheral whole blood) was done by using Tri test antibodies with true count tubes (BD Bio
Sciences, USA) and analysed through Cellquest-software on flowcytometry

BT, before treatment; AT, after treatment

group) for both IFNy and IL4. Th1/Th2 ratio become with other reports which suggest that a seizable
low in both categories of VL infection as well as in proportion of VL patients with HIV co-infection fail
HIV infection when compared to controls (Fig.). This to demonstrate anti-leishmanial antibodies by using
reduction was more prominent in co-infection casessensitive methods such as DAT, ELISA, indirect
indicative of enhanced immunological disturbancesimmunofluorescent antibody test (IFAT}!2 We
in this group. recommend that detection of anti-leishmanial
antibodies in VL patients with HIV co-infection may
After treatment for VL and co-infection cases, be done by alternative approaches such as immuno-
response pattern as manifested by immunologicalblotting, which has been reported to have acceptable
parameters was eitirely different. The kala-azar sensitivity in diagnosis of VL infection in these
patients recorded a much higher CD4+ cell count patient&1314
along with more pronounced IFN-dominated T-
helper cell response in these patients. The co- As apparent from the present study, the
infection cases failed to demonstrate any significantimmunological competence with respect to CD4 cell
change in the Th2 dominated CD4+ T-cell responsecount was low in HIV cases. The patients presenting
as detected prior to start of anti-leishmanial therapywith kala-azar also recorded a low CD4 count
in them (Table). compared to the control. The cellular immune
response was highly suppressed with more severely
Ten HIV-positive patients started anti-retroviral reduced CD4 cell count in co-infection cases. Several
treatment and were further evaluated for CD4 countreports suggest that visceral infection with
6 months post-treatment. The CD4 cell count Leishmania is marked by profound
increased in the patients who started these treatmeritnmunosuppression and that preferential expansion
regimens. One patient voluntarily interrupted the of either one of the two subsets of CD4+ T cells,
treatment, which showed a decrease of CD4 cellThl (IFN+y and IL2 releasing cells) or Th2 (IL4, IL5

count to <200/ul after 6 months. and IL10) dictate the outcome of leishmanial
infectiont>1°, Among these cytokines IFN-usually
Discussion produced by CD4 cells is key mediator given its

ability to promote cellular immune activation in
Morensoet aP previously reported that HIV  human VL patient. However, studies to examine
infection in VL patients usually depresses both the role of this cytokine are relatively scarce in co-
components of the immune responses (humoral andnfection cases. Our study showed that the disease
cell-mediated) of the human host. This is unlike to in VL cases without HIV was associated with much
VL patients where a high anti-leishmanial antibody profound expansion of IL4 mediated Th2 cytokine
titre is demonstratéd®. Our study is in agreement response. A similar IL4 dominated Th2 cytokine
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response was also seen in HIV infected individuals Acknowledgment

and even in cases witteishmaniainfection among

HIV co-infected subjects. This shift from a TH1 to Authors thank staff members of Clinical Medicine and
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progressive depletion of CD4+ cells in VL patients
with co-infection. These co-infection cases released

very high IL4 compared to VL cases. Thus, it appears Hailu A, Berhe N. The performance of Direct Agglutination

th_at IL4 pl_ays an |mp<_)rtant. role not only in \_/L cases Test (DAT) in the diagnosis of visceral leishmaniasis among
with or without HIV infection but also during the Ethiopian patients with HIV co-infectiorAnn Trop Med

course of HIV infection. Mayanja-Kizzat aF! Parasitol 2002;96 : 25-30.

reported increased rate of spontaneous and antigen _ o

induced apoptosis in T-cells. The inhibition of IFN- Berhe N, Hailu A, Walday D, Negesse v, Cenini P,

m_ uce p_ P o . Frommel D. Ethiopian visceral leishmaniasis patients

yin HIV patients as shown in the present study might  co-infected with human immuno deficiency virdgans R

be because of tumour necrosis factor (TNF) that has Soc Trop Med Hyg995;89: 205-7.

shown to provide an important signal for the _ _ _ _ _
Desjeux P UNAIDS Leishmaniaand HIV in Gridlok-

apoptosis of activated CD4 T-lymphocytedt is Document WHO/CTD/LEISH/98.9 Add. 1, UNAIDS/98.23.
tempting to speculate that leishmanial infection was  Geneva: World Health Organization; 1998.

facilitated by limited immunological control by . .
severe reduction of T-helper cells during the co- 4 Sinha PK, Das VNR, Pandey K, Ranjan A,
infection. These results imply that VL in HIV positive Bimal S, Singh V,et al Evaluation of clinico-pathological

n ) ) ply P ) . features in Indian kala-azar patients with HIV co-infection in
subjects may be the consequence of a re-activation rejation to amphotericin-B treatment. Proc: WHO workshop
of a latent infection. We hypothesize thaishmania on strategies for control of kala-azar and malaria, Balaji Uthan
might be serving as an important co-factor in the  Sansthan, Patna, 27-28 December, 2001; 123-7.

progression of HIV related diseases in VL endemic

References

5. Thakur CP, Sinha PK, Singh RK, Hassan SM, Narayan S.

areas. Miltefosine in a case of visceral leishmaniasis with HIV
co-infection and rising incidence of this disease in India.
Anti-leishmanial drug treatment led to Trans R Soc Trop Med HyZ000;94 : 696-7.

S|gn_|f|cant rise in the _CD4 count with IFM- . Mukhopadhyay C, Nath G, Gulati AK, Mohapatra SC.
dominated cell response in the VL cases. HIV cases  prevalence of HIV among low and high risk population of

after treatment for 6 months were also shown to eastern part of northen Indial Commun Dis2000; 33 :
have high CD4 cell count with some improvement  136-42.

in the CytOKIne_patter_n' T_hese HIV, cases f folIo_wed 7. Chulay JD, Bryceson AD. Quantitation of amastigotes of
up _further_, m'th give information on the time Leishmania donovanin smears of splinic aspirates from
period during which CD3, CD4 and CD8 cell count patients with visceral leishmaniasiém J Trop Med Hyg
would suddenly drop down making a complete  1983;32: 475-9.

immunological collapse despite the best use (_)fs. Harith A, Kolk AH, Muigai R, Huigem E, Jelsma T,
th_eraPY- It was also .ShOWI’-l that_ prolonged_ anti-  kager PA. Improvement of a direct agglutination test for
leishmanial treatment in co-infection cases did not field studies of visceral leishmaniasis.Clin Microbiol
favour a shift from a Th2 to a Thl response. We  1988;26: 1321-5.

used. sodium Stlboglucon.ate and amphotgncm B for9. Morenso J, Canavate C, Chamizo C, Laguna F, Alvar J.
treating these co-infection cases. Possibly, some  jy.| eishmaniao-infection: Humoral and cellular immune
endogenous cytokine production might be  responses to the parasite after chemotheripgns R Soc
mandatory for these drugs to function optimally in Trop Med Hyg2000;94 : 328-32.

such c_:ases. More. ad_vanc_ed hlghly ac.tlve antl_lO. Sharma MC, Bimal S, Ranjan A, Das VNR, Gupta AK,
retroviral drugs, _'f given In Comb'nat_'on can Kumar N, et al. Relevance of DAT in sero-epidemiological
accelerate the efficacy of these drugs in the co- survey of kala-azar in epidemic foci of Bihar.Commun
infection cases. Dis 2000;32: 117-22.



202 INDIAN J MED RES, MARCH 2006

11. Nigro L, Vinci C, Romano F, Russo R. Comparison of the 17. Miralles GD, Stocckle MY, McDerrmott DF, Finkelman FD,
indirect immunofluorescent antibody test and the direct Murray HW. Induction of Thl and Th2 cell associated

agglutination test for sero-diagnosis of VL in HIV infected cytokines in experimental visceral leishmaniagigect
subjects Eur J Clin Microbiol Infect Dis1996;15 : 832-5. Immun1994;62 : 1058-63.

12. Pintado V, Martin-Rabadan P, Rivera ML, Moreno S, 18 Reiner SL, Locksley RM. The regulation of immunity to
Bouza E. Visceral leishmaniasis in human Leishmania major. Ann Rev Immuri#95;13 : 151-77.
immunodeficiency virus (HIV infected and non-HIV
infected . . patients): 19 sunder, S, Reed GS, Sharma S, Mehrotra A, Murray HW.
A comparative studyMedicine2001;80 : 54-73. Circulating T-helperl (Thl) cell and T2l associated

cytokines in Indian patients with visceral leishmaniasis.

13. Medrano FJ, Canavate C, Leal M, Rey C, Lissen E, Alvar J. Am J Trop Med Hyd997; 56 : 522-35.

The role of serology in the diagnosis and prognosis of
visceral leishmaniasis in patients co-infected with HIV

type 1.Am J Trop Med Hyd 998:59 : 155-62. 20. Thakur CP, Mitra DK, Narayan S. Skewing of cytokine

profiles towards T-helper cell type2 response in visceral
leishmaniasis patients unresponsive to sodium antimony

14. Santos-Gomes G, Gomes-Pereiras, Campino L, Araujo MD,
gluconate.Tran Trop Med Hyg2003;97 : 409-12.

Abranches P. Performance of immunobloting in diagnosis
of VL in human immunodeficiency viruseishmaniasp.

co-infected patients] Clin Microbiol 2000;38 : 175-8. 21. Mayapja-Kizza H, Johnson JL, Hirsc;h F:S' Petgrs P,
Surewicz K, Wu Met al. Macrophage activating cytokines
15. Lehmann JK, Eussle KH, Lehman |, Emmendorf A, in human immunodeficiency virus type 1 infected and
Lohman-Mathes ML. The capacity to produce IfNather uninfected patients with pulmonary tuberculoslsinfect

than the presence of IL4 determines resistance and degree Dis 2001;183: 1805-9.
of susceptibility toLeishmania donovarinfection in mice.

J Interferon Cytokine Re2000;20 : 63-77. 22.0liveira-Pinto LM, Garcia S, Lecoeur H, Rapp C,
Gougeon ML. Increased sensitivity of T-lymphocytes to
16. Ghosh MK, Nandi A, Addy M, Maitra TK, Ghosh AC. tumor necrosis factor receptor one (TNF-R1 and TNF R2
Subpopulations of T-lymphocytes in the peripheral blood, mediated apoptosis in HIV infection: Relation to expression
dermal lesions and lymph nodes of post kala-azar dermal  of BCL-2 and active caspase-8 and caspadgehd 2002;
leishmaniasis patient&cand J Immunal995;41 : 11-7. 99 : 1666-75.

Reprint requestdr P.K. Sinha, Deputy Director, Rajendra Memorial Research Institute of
Medical Sciences (ICMR) Agamkuan, Patna 800007, India
e-mail: sinhapk@icmr.org.in; pksinhal8@yahoo.com.



