
Emerging Leishmania  
donovani Lineages  
Associated with Cutaneous 
Leishmaniasis, Himachal 
Pradesh, India, 2023

Patrick Lypaczewski,1 Yogesh Chauhan,1  
Kayla Paulini,1 Lovlesh Thakur, Shailja Chauhan, 
Ezrah Isaac Roy, Greg Matlashewski,2 Manju Jain2

Author affiliations: McGill University, Montreal, Quebec, Canada 
(P. Lypaczewski, K. Paulini, E.I. Roy, G. Matlashewski); Central 
University of Punjab, Bathinda, India (Y. Chauhan, M. Jain); 
Cleveland State University Center for Gene Regulation in Health 
and Disease, Cleveland, Ohio, USA (L. Thakur); Indira Gandhi 
Medical College Cancer Hospital, Shimla, India (S. Chauhan)

DOI: https://doi.org/10.3201/eid3009.231595

Leishmaniasis is a neglected tropical disease caused 
by the protozoan parasite Leishmania. The mani-

festation of the disease has historically been species-
specific: Leishmania donovani and Leishmania infantum 
cause visceral leishmaniasis (VL), also called kala-
azar, and many species such as Leishmania tropica and 
Leishmania major cause cutaneous leishmaniasis (CL) 
(1). In recent years, however, the existence of interspe-
cies and intraspecies hybrids has emerged, and hy-
bridization has been associated with a potential cause 
of CL in Sri Lanka (2) and Himachal Pradesh, India 
(3). In Sri Lanka, CL is mostly caused by an atypical 
L. donovani (4–6) and CL cases were recently observed 
to be associated with L. donovani/L. major hybrids or 
L. donovani/L. tropica hybrids (2). CL is an emerging 
disease in Himachal Pradesh, where a recently iden-
tified L. donovani intraspecies hybrid isolated from 
a CL patient belonged to the Indian subcontinent 1 
(ISC1) Yeti clade (3). Further, the recent discovery 
of ISC1 Leishmania parasites in the neighboring re-
gion of West-Nepal supports the establishment of 
the ISC1 clade in the area (7). Therefore, continued 
monitoring for emergence of CL in Himachal Pradesh 
is necessary to identify new L. donovani lineages  

associated with cutaneous disease outcomes. We re-
port 2 new cases of CL in Himachal Pradesh caused 
by L. donovani belonging to the ISC1 Yeti clade that 
are not hybrid parasites previously identified from 
this region (GenBank BioProject no. PRJNA701770) 
(Appendix Figure 1, https://wwwnc.cdc.gov/EID/
article/30/9/23-1595-App1.pdf) (3). Genome surveil-
lance of CL parasites coming from Himachal Pradesh 
can help identify gene sequences associated with CL 
disease outcomes and identify the origin and trans-
mission of emerging L. donovani parasites.

We performed a phylogenetic analysis by adding 
LdHPCL71 and LdHPCL76 to a previously generated 
tree containing 685 whole-genome L. donovani isolates 
(3). As shown previously, the topology of the tree 
matches the geographic origin of the samples used (2). 
Consistent with the previous report from Himachal 
Pradesh (3), phylogenetic analysis of the new LdH-
PCL71 and LdHPCL76 CL lineages revealed that they 
also clustered within the ISC1 Yeti clade of L. donovani 
(Figure). Because the previously identified cutaneous 
lineage LdHPCL66 from Himachal Pradesh was an 
intraspecific hybrid (3), we next investigated whether 
the LdHPCL71 and LdHPCL76 parasites were also 
hybrids. We used VarScan (https://varscan.source-
forge.net) to identify all single-nucleotide polymor-
phisms (SNPs) by using the Sri Lanka CL L. donovani 
reference strain (6) and compared the SNP frequen-
cies with previous data on hybrid parasites (Appen-
dix Figure 2, panel A). We plotted the full genomic 
representation for all 36 chromosomes for each para-
site by using Circos (https://circos.ca) (Appendix 
Figure 2, panel B). 

The heterozygosity index of LdHPCL71 was 
0.168 and of LdHPCL76 was 0.158, suggesting that 
they are not hybrids because the known hybrids have 
been shown to contain a large portion of heterozy-
gous SNPs (2,3). In addition, the many SNPs seen 
(Appendix Figure 2, panel B) are homozygous, indi-
cating the lineages are distant from the core L. don-
ovani parasite population in India but neither parasite 
seems to be a hybrid. We compared the SNPs from 
each of the newly identified parasites with the SNPs 
from the previously isolated LdHPCL66 hybrids from 
the Yeti ISC1 group to determine if a subset of SNPs 
is common among the 3 lineages (Appendix Table). 
We found too many SNPs in common between the 
parasites to specifically associate any of them with the 
CL manifestations in patients because they are from 
3 divergent lineages in an undersampled population.

Our data, combined with other reports of ISC1 
spread (7), could support the theory that atypical L. 
donovani parasites are being increasingly encountered 
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The clinical manifestation of leishmaniasis has historically 
been determined by the Leishmania species involved. 
However, recent emergence of novel Leishmania lineages 
has caused atypical pathologies. We isolated and char-
acterized 2 new Leishmania donovani parasites causing 
cutaneous leishmaniasis in Himachal Pradesh, India.



as a cause of CL in the Indian subcontinent. That hy-
pothesis is further supported by a recent report on oc-
currence of CL cases in provinces in Nepal caused by 
L. donovani that are endemic and nonendemic for vis-
ceral disease (8). Of potential concern, this clade now 
includes both hybrid and nonhybrid parasites able to 
cause VL and CL. Emergence of such CL-causing L. 
donovani parasites highlights the urgent need for mo-
lecular surveillance as an integral part of the ongoing 
kala-azar elimination program in the Indian subcon-
tinent. The ongoing regional strategic framework em-
phasizes the need to control post–kala-azar dermal 
leishmaniasis cases as a parasite reservoir to break 
the transmission cycle for sustaining the elimination 
program (9). On a similar note, CL cases caused by 
atypical L. donovani genotypes may also contribute to 
the transmission cycle of VL in some patients. Our ob-
servations support the argument that surveillance of 
atypical L. donovani lineages associated with CL should 
be included in VL elimination programs.
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Figure. Phylogeny of Leishmania donovani lineages associated with cutaneous leishmaniasis, Himachal Pradesh, India, 2023. Novel 
L. donovani from this study (green) are compared with the global population of the 684 parasites previously reported in the L. donovani 
complex, including reference strains L. donovani LV9, L. donovani BHU 1220, and L. donovani BPK282A1. The previously isolated 
interspecific hybrid LdHPCL66 (red) falls halfway between the unique LDBPK512 and Yeti-ISC1 lineages. The novel LdHPCL71 and 
LdHPCL76 (green) nonhybrid parasites are more closely related to the unique LdBPK512 parasite. Scale bar indicates the modified 
Euclidian distance as calculated by TASSEL (https://tassel.bitbucket.io).
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On October 2, 2022, a 60-year-old male hobbyist 
outdoor photographer in southern Manitoba, 

Canada, noticed a black-legged tick (Ixodes scapularis) 
attached to his neck (Figure). The patient sought treat-
ment for possible Lyme disease and was prescribed 
doxycycline.

On October 16, 2 weeks after the tick bite, the 
patient had complaints of diarrhea, nausea, and mal-
aise. He also had a fever that reached 40°C (104°F), 
a 10–15-pound weight loss, difficulty concentrating, 
and a bilateral headache, and he became bedbound 
from weakness and ataxia. He was admitted to a hos-
pital in Winnipeg, Manitoba on November 1. He had 
a history of hypertension for which he was taking 
ramipril and right arm thrombosis for which he was 
taking apixaban. 

The patient complained of radicular pain in his 
arms and legs requiring opioids. He recalled no re-
cent travel, immunizations, or mosquito bites. Physi-
cal examination revealed tachycardia, confusion, dys-
arthria, and difficulty following commands. He did 
not have fever, rash, or nuchal rigidity. A neurologic 
examination demonstrated a bilateral intention trem-
or, twitching, dysmetria, and ataxia. 

Laboratory testing of the patient’s blood samples 
showed mild hypokalemia and leukopenia (4.1 cells/
µL). Magnetic resonance imaging of the patient’s 
brain revealed a punctate T2 hyperintensity in the 
right frontal lobe white matter. Electroencephalogra-
phy revealed mild bilateral fronto-temporal cerebral 
dysfunction. Cerebrospinal fluid (CSF) examination 
showed 41 nucleated cells/mm3 (89% lymphocytes) 
and a protein level of 1.41 g/L (reference range 0.2–
0.4 g/L); glucose level was within reference range. 
Results of laboratory testing of the CSF was negative 
for West Nile virus IgM, Epstein-Barr virus, cytomeg-
alovirus, herpes simplex virus 1 and 2, and varicella 
zoster virus; bacterial and viral cultures yielded nega-
tive results. PCR testing of the CSF was negative for 
human herpesvirus 6. Additional serum testing was 
negative for HIV, syphilis, hepatitis B and C, and 
Lyme disease. PCR testing on a stool sample was neg-
ative for enteroviruses. 

We ordered Powassan virus (POWV) testing of 
convalescent serum, and results were positive for 
IgM. A 90% plaque reduction neutralization test 
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A case of Powassan encephalitis occurred in Manitoba, 
Canada, after the bite of a black-legged tick. Awareness 
of this emerging tickborne illness is needed because 
the number of vector tick species is growing. No spe-
cific treatment options exist, and cases with illness and 
death are high. Prevention is crucial.


