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LEISHMANIASIS: TREATMENT OPTIONS

Deepak Kumar Deep

Leishmaniasis is caused by protozoan parasite of the genus Leishmania,
of which there are more than 20 sub-species. It is a vector borne disease
transmitted by the bite of the female sand fly of Phlebotomus sp. or
Lutzomiya spp. Leishmaniasis is endemic in regions of tropical Africa,
Central and South America, the Mediterranean, central and East Asia and
southern Europe. An estimated 2 million new cases (1.5 million cases of
cutaneous leishmaniasis and 500 000 of visceral leishmaniasis) occur
annually, with about 12 million people currently infected (WHO TRS, 2010).

Leishmaniasis is categorized in 3 major forms ranging in severity
from spontaneously healing skin ulcers in cutaneous leishmaniasis
(CL), destructive mucocutaneous leishmaniasis (MCL) to fatal visceral
leishmaniasis (VL) (Siefert K, 2011). Visceral leishmaniasis is also known as
Kala-azar, In India, VL (Kala-azar) is endemic in the eastern regions of the
country and often becomes epidemic, claiming the lives of thousands and
causing severe morbidity to hundreds of thousands. The etiological agents
belong to the Leishmania donovani complex, L.d donovani, L.d infantum
and L.d archibaldi in the old world and L.d chagasi in the new world. VL
is clinically characterized by fever, weight loss, hepatosplenomegaly, and
pancytopenia and has a high mortality rate in untreated cases. Post kala-
azar dermal leishmaniasis (PKDL) is a dermal complication, caused as a
sequel to VL (Salotra et al, 2006). It manifests in 5-15 per cent of VL cases
after month or several years of remission from infection.

In Indian subcontinent CL is mainly caused by L.tropica, however, cases of
CL due to L. donovani and L. major have also been reported. An effective
vaccine against leishmaniasis is not available till date and chemotherapy is
the only effective way to treat all forms of disease.

Drugs Available

Besides pentavalent antimonials other available antileishmanial drugs
include amphotericin B, miltefosine and paromomycin. The drug regimens
for various forms of leishmaniasis is given in table1.
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Treatment of Visceral Leishmaniasis

The pentavalent antimonials (meglumine antimonate and sodium stibogluconate) remained the
mainstay of antileishmanial chemotherapy since they were discovered in early 1940s, and have
been used in the treatment of VL and CL for more than seven decades. Response rates are still
over 95% in CL patients in many parts of the world, but acquired resistance to pentavalent antimony
(Sbv) has developed in the high prevalence in high VL transmission regions of Bihar, India. In case
of CL intralesional administration of the drug has shown promising results by injection of 0.2-1 ml of
SbV (Monzote L, 2009). Side effects of antimonials include cardiac arrhythmias, increased hepatic
transaminases, pancreatitis, and pneumonitis.

Table 1
Disease Antimonials(Sb°*) Amphotericin B  Miltefosine Paromomycin
VL Intravenous or Intramuscular/ Oral Intramuscular
Intramuscular Intravenous for children aged 15 mg (11 mg base)
2-11 years, 2.5 per kg body weight per
20mg/kg per day 3-5 mg/kg per mg/kg per day; for day for 21 days,
for 30 days, daily dose by people aged 12
infusion given years and < 25 kg
over 3-5 days body weight, 50 mg/
period up to a day; 25-50 kg body
total dose of 15 weight, 100 mg/
mg/kg, day; > 50 kg body
weight, 150 mg/day;
for 28 days,
PKDL Intravenous 1mg/kg per Doses as above for
infusion of day, up to 60-80 | 12 week, oral NA
20mgSb®*/kg per doses over 4
day for 30-60 days | month
CL Intrale sional, 0.5- 0.5t0 1.0 mg/ ointment
5ml is injected kg alternate day | Not defined, 15% paromomycin
into the base and for up to eight However in New z::c;t)hate elizeiie e
margins of the weeks; total world doses varies | white paraffin base,
lesion dosageis 1.5 with infecting sp. either with 12% methyl-
to 2 g for the benzothenium
treatment period chloride or with 10%
urea
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Amphotericin B is a polyene antibiotic, which was originally extracted from Streptomyces nodosus.
Amphotericin B has excellent leishmanicidal activity and constitutes an option in patients that
showed resistance to treatment with antimonials. The major drawback of this drug is prolonged
hospitalization, and toxicity like neprotoxicity, fever chills, hypokalaemia and myocarditis. Currently,
toxic effects of amphotericin B have been largely ameliorated with the advent of lipid formulations.
Lipid based formulations liposomal amphotericin B (AmBisome®) has been approved for treatment
of VL by the U.S. Food and Drug Administration (FDA) (WHO TRS, 2010).

Miltefosine (MIL) an alkylphosphocholine was originally developed as anti-cancer drug. MIL as
a first oral drug has proved to be highly effective against VL, with cure rates of 94%, including
cases unresponsive to antimony. It was therefore, proposed as first line VL therapy and remains the
mainstay in the Kala-azar elimination program that aims to reduce the incidence of VL to 0.0001% in
the endemic areas of the Indian subcontinent by the year 2015. Side effects of MIL include anorexia,
nausea, vomiting and diarrhoea. Since it is embryotoxic and teratogenic should not be used during
pregnancy.

Paromomycin (aminosidine) is an aminoglycoside with antileishmanial activity. The results of phase IV
clinical trials confirm the safety and efficacy of the drug as VL treatment option. Since Paromomycin
is an aminoglycoside, it is possible that resistance will emerge rapidly if it used as monotherapy.

Treatment of Cutaneous Leishmaniasis

Besides pentavlent antimoinals and amphotericin B various other localized treatment option are
available for CL. Topical paromomycin is effective with L. major and L. mexicana. It can be combined
with antimonials to reduce the number of injections.

CO2 Laser: Carbon dioxide laser has been used to vaporize cutaneous leishmaniasis lesions in
Turkmenistan or Iran. A power of 30W (maximum 100 W) and a pulse width of 0.5-5 s, until the
ulcer bed turned brown and the hemostasis was performed, provided 94% healing (Markle et al,
2004).

Cryotherapy: Cryotherapy has been only used in Old World cutaneous leishmaniasis. Two cycles
of 10-30 s freezing time are sufficient for L. tropica lesions in Greece whereas 1-3 sessions of two
applications (15-20 s freezing time with a thaw of 1 min, each) are used in Jordan (L. major or L.
tropica).

Localized controlled heat: ThermoMeds (ThermoSurgery Technologies, Inc, Phoenix, Arizona) is
an FDA-approved device that delivers localized radiofrequency-generated heat directly to a lesion
through prongs placed onto it. Heat may be controlled locally and 50° C for 30 s are used. The
procedure is painful and requires local anesthetic (Markle et al, 2004).

Combination therapy

Drugs for visceral leishmaniasis have several drawbacks, such as long regimen duration, parenteral
administration, toxic effects or high costs. Combination therapy aim to increase overall treatment
efficacy and tolerance, maintain high level cure rates when using either lower drug doses or
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shorter treatment periods, less drug-related toxicity, and the possibility of limiting the emergence of
resistance to either agent (Sundar et al, 2008). Advances in anti-leishmanial chemotherapy including
the development of new drugs

have made combination chemotherapy a real possibility. Combination therapy using three registered
drug in India, Liposomal-AmB, Miltefosine and Paromomycin produced a cure rate of 97.5% for
VL in each combination (Liposomal-AmB and paromomycin; Liposomal-AmB and miltefosine;
paromomoycin and miltefosine).
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CONFERENCES/PROCEEDINGS/SEMINARS/
TRAINING COURSES ORGANISED/ATTENDED

Participation in meeting/ symposia

1.

10.

11.

12.

13.

14.

15.

Dr. Sunita Saxena attended meeting for multi institutes project held at National Institute of
Pathology on 19" July, 2012.

Dr. Sunita Saxena attended meeting on Time Line for the 4" year of National Retionoblastoma
Registry held at National Institute of Pathology, New Delhi on 24" July, 2012.

Dr. Sunita Saxena attended and chaired the meeting “Dr. V. Ramalingaswamy Oration” and
Hepatopathology Update 2012 held at Institute of Liver and Biliary Sciences, New Delhi on 8"
August, 2012.

Dr. Sunita Saxena attended guest lecture by Dr. Robert W. Garter, founder and Director of
Medical Centre, Cologene on 22" August, 2012 at National Institute of Pathology, New Delhi.

Dr. Sunita Saxena attended Delhi Chapter Quarterly meet held at R&R Hospital, New Delhi on
25t August, 2012.

Dr. Sunita Saxena Chaired Screening Committee for screening of application for the post of
Scientist C held at ICMR, New Delhi on 17t September, 2012.

Dr. Sunita Saxena inaugurated Half Day Author Workshop held at National Institute of Pathology
on 21st September, 2012.

Dr. Sunita Saxena appointed examiner for the practical examination of National Board of
Examination held at Gandhi Medical College, Hyderabad. from 24" — 27t September, 2012.

Dr. Sunita Saxena appointed as an Appraiser to conduct appraisal of ESI Hospital, Basai
Darapur, New Delhi for DNB Trainees at ESI Hospital on 30" September, 2012

Dr. Sunita Saxena invited to attend pre Scientific Advisory Committee meeting of National JALMA
Institute for Leprosy & Other Mycobacterial Diseases, Agra held on 15t October, 2012.

Dr. Sunita Saxena attended 6" Pl meeting of the Naional Retinoblastoma Registry held at
National Institute of Pathology on 3@ October, 2012.

Dr. Sunita Saxena invited to attend 85" Governing Body meeting of the ICMR held at Nirman
Bhawan, New Delhi on 10" October, 2012

Dr. Sunita Saxena attended Pre Scientific Advisory Committee meeting on Tumour Biology of
National Institute of Pathology, New Delhi held on 17" October, 2012.

Dr. Sunita Saxena attended Pre Scientific Advisory Committee meeting on Infectious Diseases of
National Institute of Pathology, New Delhi held on 18" October, 2012.

Dr. Sunita Saxena attended singing of Memorandum of Understanding between National Institute
of Pathology and Jamia Hamdard University, New Delhi on 19t Ocotober, 2012
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

i)

30.

31.

32.

Dr. Sunita Saxena attended and presented paper on “Molecular pathology of breast cancer stem
cell in early onset breast cancer” in 3@ International Conference on Stem Cells and Cancer
(ICSCC-2012) : Proliferation, Differentiation and Apoptosis held at Dr. Ram Manohar Lohiya
Hospital, New Delhi during 27" — 30" October, 2012.

Dr. Sunita Saxena invited to attend the Selection Committee meeting for the selection of Emeritus
Medical Scientist held at ICMR, New Delhi on 29" October, 2012

Dr. Sunita Saxena attended IAPM Delhi Chapter meeting of Executive Committee held at MAMC,
New Delhi on 30" October, 2012.

Dr. Sunita Saxena invited to attend personally interact with the Directors on individual basis to
get an update of the progress for the ongoing translational research projects held at ICMR, New
Delhi on 14t November, 2012.

Dr. Sunita Saxena invited to attend 86" Governing Body meeting of the ICMR held at Nirman
Bhawan, New Delhi on 15" November, 2012

Dr. Sunita Saxena attended Scientific Advisory Committee meeting of the National Institute of
Pathology held on 16" November, 2012.

Dr. Sunita Saxena attended and presented the work in 2" global Cancer Genomics Consortium
held at Tata Memorial Centre, Mumbai during 19" to 20" November, 2012.

Dr. Sunita Saxena attended Selection Committee meeting for the selection of Consultant for
ICMR Deemed University held at National Institute of Pathology on 14" December, 2012.

Dr. Poonam Salotra presented the work on surveillance of drug susceptibility in a meeting on
‘Monitoring of clinical outcomes of Kala-Azar in the health & surveillance of drug resistance’ on
held at Surajkund Faridabad, on 27" Jan, 2012.

Dr. Poonam Salotra participated in meeting of European Union project ‘Rapsodi’ held at Toulon,
France from 7t Feb-10t Feb 2012

Dr. Poonam Salotra was invited as lead speaker to present work Diagnosis of Visceral
leishmaniasis in meeting on “Diagnostics of Public Health Importance in India” on 21st February
2012 at National Institute of Immunology.

Dr. Poonam Salotra participated in 2"¢ Brain storming meeting of vector science forum on
Japanese encephalitis and visceral and Cutaneous leishmaniasis on held at NIP 23 Feb2012.

Dr. Poonam Salotra participated in the PRC meeting of ECD held at ICMR Hg on 23
March2012.

Dr. Poonam Salotra participated in a meeting on ‘Kala azar alleviation initiative’ held on 14"
March 2012 at Mapple Emerald hotel, Gurgaon.

Dr. Poonam Salotra participated in “Molecular Diagnostics Challenges Vis-a-vis Growth Potential”
meeting held at Indian Habitat Centre, New Delhi, on 8" June, 2012.

Dr. Poonam Salotra participated in Post Kala Azar Dermal Leishmaniasis meeting held at Hotel
Taj Ammbasdor, Sujan Singh Park, New Delhi, on 271" to 29" June, 2012.

Dr Salotra participated in the Steering Committee Meeting of Leishmania Kala Drug Project at
Montpellier on 18" June, 2012.
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33.

34.

35.

36.

37.

38.

39.

40.

41,

42.

Dr Salotra participated in the Steering Committee Meeting of Leishmania Rapsodi Project at
France from 20-22 June,2012.

Dr. Salotra participated in WHO informal consultative meeting on preparation for PKDL case
management and control guidelines, 2-3 July 2012, Kolkata, India.

Dr. Poonam Salotra participated in meetings held at INSA, New Delhi, on 8" and 17th Aug,
2012.

Dr. Poonam Salotra participated in INDO-US Vaccine action programme twenty five-year
celebration held at ICGEB,Aruna Asaf Ali Marg, New Delhi, on 39 Sep, 2012.

Dr Salotra participated in the Gordan research Conference, USA from 29" July to 3 August,
2012.

Dr Salotra participated in the Steering Committee Meeting of Leishmania Kala-Drug Project at
Kathmandu, Nepal in 23 to 27" Sep 2012.

Dr Salotra participated in the Steering Committee Meeting on PKDL orgenised by DNDI and
PATH at American Society of tropical Medicine and Hygiene at USA from 7t to 15" Nov, 2012.

Dr. Ruchi Singh participated in course on ‘PRINCIPLES AND PRACTICE OF CLINICAL RESEARCH’
organized by Clinical Development Services Agency in partnership with the NIH Clinical Center,
USA, at India International Centre, New Delhi from 29th October- 3rd November 2012.

Dr. Avninder Singh Presented a talk on Skin Disease at International Dermatopathology
Conference at Mangalore on 2@ September 2012.

Dr. Avninder Singh Judged Poster and Oral Free Paper Session on Dermatopathology
Conference at Mangalore on 1-2 September 2012

Students Activities

1.
2.

Ms Vasundhra Bhandari won the Dr. S Sriramachari Young Scientist award on 15 May, 2012.

Ms Vasundhra Bhandari participated and presented work in PGl Golden Jubilee Workshop on
Molecular Diagnosis for Parasitic Diseases: Conventional & Real Time PCR techniques on 10
Sep, 2012 held in PGI, Chandigarh.

Ms Vasundhra Bhandari participated and presented work in Final Kaladrug Project Meeting held
at Kathmandu, Nepal from 23-27Sep, 2012.

Mr Himanshu Kaushal participated and presented work in Immunocon Conference Held From
ot — 11t Nov, 2012 On The Topic “Enhanced Ifn-[] And Tnf-[] Levels In Post Kala-Azar Dermal
Leishmaniasis Upon Stimulation With Leishmania Antigen”

Mr Kumar Avishek participated in Microcon Conference held from 2279 to 25" Nov, 2012 in New
Delhi and presented poster entitled as “Use of Slit aspirate specimens to diagnose Post Kala-
azar Dermal Leishmaniasis (PKDL): Minimally invasive sampling”

Mr Deepak Kumar Deep participated in Microcon Conference held from 22" to 25" Nov, 2012 in
New Delhi presented poster in entitled “Identification of Miltefosine resistance associated genes
in Leishmania donovani”.
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On the eve of Independence day flag We bid farewell to Mr. V.K.Khanduja,
Hosting was done at NIP Terrace on Account Officer on his Superannuating
14th August 2012 on 28th Sept. 2012

Poster Presentation on 16-11-12 at National Institute of Pathology, New Delhi
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Wiley workshop on Scholarly publishing : What it Takes to Publish on 21st September 2012 at NIOP
Organized by Wiley, ICMR and NIOP

Training Programme on Hybridoma Technology Given to Accurex, Mumbai at Tissue Culture Lab, NIOP
from 24th Sept-5th Oct 2012
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PhD Awarded

1.

Mr Gajendra Katara was awarded PhD degree by BITS, Pilani under the guidance of Dr. Poonam
Salotra on the topic entitled “Studies on Host Immuno-determinants Modulated During Active
Disease in Kala-Azar and Post Kala- azar Dermal Leishmaniasis” in May, 2012

2. Ms Arpita Kulshresthra was awarded PhD degree by BITS, Pilani under the guidance of
Dr. Poonam Salotra on the topic entitled as “Studies on drug sensitivity in Leishmania donovani
field isolates and differential gene expression analysis in Miltefosine resistant parasit

Awards/Honours

1. Dr. Poonam Salotra was elected as Fellow of Indian National Science Academy in an award
ceremony held on 27" Dec to 315t Dec 2011 at Tezpur, Assam.

2. Dr. Ruchi Singh was awarded with the best presentation award in women scientist category in

the ‘National Symposium on Microbes in Health and Agriculture’ organized by School of Life
Sciences, Jawaharlal Nehru University, New Delhi from 12-13 March 2012.

Workshops organized

Dr. Poonam Salotra organized the Flowcytometry Technical support and education (TTE)
conducted by BD biosciences on 15, 16" & 17t February, 2012 at NIP New Delhi.

NIOP Library organized the Author Workshop on Scholarly Publishing held on at NIOP
auditorium 215t September 2012.

Workshop on Research Methodoligies for Medical Scientists held from 9t-12t" October 2012 at
NIOP.

The Scientific Advisory Committee Meeting of the NIOP held on 16th November 2012.
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MR &l Held
T qasT

HEl TS hl AR | FHEl STId B SN Hel da 1 GHEM | Hel i bl FHE il gierd <M |
qEe @ 3faY QY ST QY| g &l TEs H HEWS X | AMHEN H AT ISAAqT 61 AR | qHST F
ST I URAFET B AR | A X J SHRAl & AR AR 2609 & Aq9 99 J Aras I H
Y| IR} X MY &1 AR, a7 H g o7ad ol fhdl o=l e &l ok g3l g8 o<l &l @l 2 |

Je Rofq oA f6El Wb A9d, Uh @HIST T [hEl Uk e &l qel AUy H@yel fasa € @ Refd
I FIEar § fRT gI T 1§ ge kS OTad i Wl STl Tel & ? B FeEr F8l AW ar
g 9 e9 99 gae 9 Ud 9% R 9% gOd &, Ig 999 9] [Jer 98 § 6 39 g=Er @
AT A & fora, St gere e s B 3 @ zae e 8 S B uIE o o &1 @ 8, 1y
TRl EH &l |l A § WieR EA T € [ 39 e qRRURY w5 $E 'd 6l w2 e
a9 B B g 8, S AJAR A Uk & g Q9 2 gie =N g g HE SU™
IR 3 #IE Tk 8 39 I98 1 9 84 9o Y Tl ¢ |

@il [Fae F ®el & o9 S ES 9 @l & U d9Rd 9HS, [ 39 Hig AR A6l Mer a9
qa SAAH A IR AR U fRET B 9 & B, STel AWEd g @l @ S 8 SR S
et | TATH H TS T Bl o | AFF S 99 AR goF H @ 2, T H = F wFoar
ST, 99 AR GO A & UX SE 919 H ISl AW AR JvF FH IAST SOl el & Al FHel H
HEGAT UaT BT 2 A FHISTh 919 &l HROT F=ER o | 39 99 A1 TE<Jad & 6!, Jh,
LA, T, AN, AT a7 = BT 21 T8 Hg TF g, AN ALER H AT U e &
T E HE AT AR ST A1 39 SEY oAl el & | @9 A AgSEl H 39 die SThs [ © 6
gl AgTdT H AR ST @ © A& J A A 998 RO B FHel T 2 | IRER Uh AL
% AE TAR TEST & GG FX @ © STadhl T X FqES § EWd il dRe Bl g5 8 | STel A
IR T faed B e 2 @ B, 9 & 36 9N SRRl & gURA H, J8l Ad STasgehdl & 3
dd HETgEdl &l Sl AYTHAT HI Uiha1 & HegH 9 39 [Aa99 @l #edrR & HeH WwWHL Bl Il A
gfepar & TR 93 HYF &l AR BT S & Sliad Hl G A YO § R B AdsiiEad & aR’T
gt &1 3TAHIOT HT T |

IRAfH B H e TH AHCT TA ¢, 6 AW & AT H 9 U ddal Jelgey H HRES
USRI BT & Al a8 JME Hl ST FEIEE U HId © AR 39 FEE bl TS HA 9 BT @
HUg-o7ide HU9 | 3@ " & SR @99 Ued AR & A9 H g€ gusAr fagfaar g fEwaad
qEY AR & EX A|I H He Al 79 AR H B T T B S o, AT SR § HAF FRT ST
BId € I IOT 0T S SIEROT &l ATl & AR STEX HId & 3 4 &l FeE a9 21 39
afRaT T Uk IEEOT BT GHSET AR €1 A Ao Hig At Rt e I | ma B 9w
SH ANy 3T B, g8 oNWfY ded W H I FH HIEVRA B THG FHA & [h IFH d@ A H
afeRT 1 HIR FA U WA AR 8, dlhd I8 URRAT I d@Wa B 59 ANy IR @ I
T TE I<ER &G W H T FIA H TF q6 AW & T&I=4 | S &l J9a & 9 7
q IYST TH FEE STEROT Ul I HI THI HY TSR B ST HA H a9 | sfaee TG ©
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Ly HEALTH TIPS B

Madhu Badhwar
Go for regular morning/ evening walks. Walking increases muscle tone & bone density, also reduces the risk of
diabetes.
To heal sores in mouth, drink two or three teaspoons of honey everyday.
Cut back on salt: Health Organization recommends no more than five grams a day.
Garlic is the mother of all cures. Researchers found that 5ml of garlic extract lower levels of a disease-causing chemicals
by up to 48 percent.
Carrot juice on empty stomach in morning prevents premature ageing.
To combat indigestion and discomfort after a rich and heavy meal, mix 1 tsp of ginger juice along with 1tsp of lemon
juice along a little sugar and drink it.
Drink a cup of herbal tea, one of the best ways to overcome to pain particularly for tension headaches and migraines.
Mix a tsp of curd, fresh lemon juice and honey and apply it on the face. It lightens skin color.
Tomatoes contain iron and are rich in vitamin A. Recommended if you want to reduce your weight. It also combats
cancer.
Garlic-Raw, cooked or granulated, in all forms contains cholesterol fighting compounds. Eat it, your heart will love it.
Apply coconut oil mixed with fresh lemon juice to cure dandruff. This is an excellent home remedy for dandruff.
Mix a little camphor with finely ground coriander seeds and apply the paste to the forehead. It quickly relieves
headaches.
Consuming fruits as it is, is lot more healthier than consuming fruit juice.
Green tea has anti-ageing properties. Switching to green tea can keep your skin youthful for a longer time.
4 things to avoid if you have too much flatulence: cabbage, cauliflower, broccoli & baked beans.
Have honey everyday. It is an excellent energy booster, helps in calcium utilization, aids digestion, helps reduce nasal
congestion & is good for your heart.
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