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ABSTRACT
Background: Cutaneous leishmaniasis (CL) is a public health problem in Ethiopia. Diagnosis is often delayed, and treatment

options are limited. Liquid nitrogen cryotherapy is a recommended treatment but not widely available. Carbon dioxide (CO2)

cryotherapy is used for the prevention of cervical cancer and is widely available in Ethiopia and might be a suitable therapy for

treating localized CL.

Objectives: The aim of this short report is to assess the effectiveness of carbon dioxide cryotherapy for the treatment of CL in

CL treatment centre, Ethiopia.

Methods: We performed a prospective study assessing the effectiveness of CO2 cryotherapy for the treatment of localized CL

between September 2022 and June 2023 at an established CL treatment centre.

Results: Seventeen individuals with 24 CL lesions were enrolled. Twelve (70.6%) were confirmed using a skin slit smear and

five by histopathology (29.4%). Nine (52.9%) individuals received a single session of CO2 cryotherapy, five received two (29.4%)

and three (17.65%) received three sessions of cryotherapy. At Day 90, 16 participants were assessed and 14 (82.4%) had healed.

Conclusions: CO2 cryotherapy shows promise as a potential treatment strategy for CL. Formal evaluations are required.

1 | Introduction

Cutaneous leishmaniasis (CL) is a vector‐borne skin neglected
tropical disease (NTD) caused by an intracellular parasite of the
genus Leishmania [1]. In Ethiopia, CL is predominantly due to
Leishmania aethiopica and is a significant public health prob-
lem with an estimated 50,000 new cases annually [2]. Many of

those affected live in rural areas making access to treatment
challenging and expensive [1, 2]. CL is associated with reduced
health‐related quality of life [2].

The choice of treatment for CL is influenced by the clinical
phenotype, location, number of lesions [3–5], and the pref-
erence of the affected individual. In localized CL physical
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and pharmacological therapies are recognized treatment
modalities. Cryotherapy may be used as monotherapy or as
an adjunct to pharmacological agents such as sodium sti-
bogluconate (SSG) administered intralesionally or systemi-
cally. Liquid nitrogen cryotherapy, applied weekly, using a
“cotton applicator” to provide a 10–30‐s freeze, with a
thawing interval of 20 s, was reported to cure 93% (83/89) of
confirmed CL lesions in southern Ethiopia [6].

Cryotherapy is included as a treatment option in Ethiopia's
Guideline for Diagnosis, Treatment, and Prevention of Leish-
maniasis [3]. Nearly 33.4% of Ethiopians live in CL endemic
areas [7]. Ethiopia aims to improve access to CL diagnosis and
treatment, with a target to increase the number of treatment
centres to 30 and diagnostic centres to 170, by 2030 [8]. At
present, liquid nitrogen and other treatments for CL are only
available in the 25 treatment centres based in hospitals, mostly
in urban areas [8], and the supply of liquid nitrogen is not
always assured.

Carbon dioxide (CO2) cryotherapy is used for the treatment of
cervical intraepithelial neoplasia in Ethiopia [9] with 1400
cryotherapy machines distributed to health facilities in 770
districts. CO2 cryotherapy has been reported to have a high cure
rate for CL, in a prospective case series in Yemen [10]. One
hundred and eighty‐three individuals, with 1–9 lesions received
CO2 cryotherapy. A session of cryotherapy consisted of a slush
of CO2, proportionate to the size of the lesion, applied directly
to the lesion with slight pressure for 60 s followed by a thaw
interval (unspecified duration), and then a further 60‐s appli-
cation. One session was sufficient to cure the lesions in 163
individuals (89%). CO2 cryotherapy is a potentially useful
treatment for CL, but there have been no studies of its effec-
tiveness in Ethiopia.

In January 2023, a multi‐stakeholder meeting with health
officials of the Ethiopian Federal Ministry of Health and the
Amhara Regional Health Bureau was convened in Addis
Ababa to discuss approaches to decentralization of CL care.
The outcome of the meeting was that CO2 cryotherapy for
CL was an acceptable avenue for research. We therefore
aimed to conduct a pilot study of CO2 cryotherapy to

determine its efficacy in the treatment of localized CL in
Ethiopia and to inform work focused on decentralizing care
for people with CL.

2 | Methods

We performed a prospective open‐label study to gather pre-
liminary data on the effectiveness of CO2 cryotherapy for the
treatment of localized CL between September 2022 and June
2023 at Boru Meda Hospital. CL was confirmed by clinical ex-
amination and subsequent slit‐skin smear and/or biopsy.
Treatment naïve individuals over the age of 4 years with para-
sitologically confirmed localized CL were eligible if the lesion
was less than 5 cm (largest diameter); if there were fewer than
four lesions; and if no lesion was involving or within 2 cm of a
mucosal surface, on the eyelid or a joint. Lesions were mea-
sured using a disposable tape measure. The operational defi-
nition of localized CL was a parasitological confirmed case of
leishmaniasis, with no mucosal involvement, characterized by
ten or fewer cutaneous papules and/or nodules and/or plaques
with or without ulceration involving one body site [11]. Con-
venience sampling was used for recruitment.

CO2 cryotherapy was delivered using the Medgyn Cryotherapy
System MGC‐200. The system uses compressed CO2 which is
released on the depression of a trigger leading to the cooling of a
metallic tip which is then applied to the lesion. Three different
tip sizes were available (1, 3, and 5 cm diameter). The following
CO2 cryotherapy regimen was employed: an appropriate size of
cryo‐tip was cooled until ice appeared on the tip (for a maxi-
mum of 15 s, using a timer); the cooled tip was applied to the
CL lesion for 40 s, followed by a thawing period of 20 s, and
a second application of 40 s. Participants were evaluated every
2 weeks and CO2 cryotherapy was repeated if deemed necessary
by the clinician. An individual could receive a maximum of six
treatment sessions over a period of 12 weeks. Participants were
reviewed every 2 weeks until Day 90. All individuals were
assessed at Day 90 after the first administration of CO2 cryo-
therapy to determine the outcome which was a dichotomous
global physician assessment of the CL lesion as cured or not
cured using clinical parameters of reduction in size, flattening,
re‐epithelialization, and resolution of erythema [12]. The type of
posttreatment pigmentary changes at the site of the CL lesion
was recorded as no pigmentary change, hypopigmented, or
hyperpigmented. The outcome for individuals with more than
one CL lesion at enrolment was based on the largest lesion.
Individuals who did not respond to CO2 cryotherapy were of-
fered treatment with intra‐lesional SSG. Adverse effects of
cryotherapy were recorded.

3 | Results

Of the 17 included in the study, 12 (70.6%) had a single CL
lesion and 5 (29.4%) had more than one (range 2–3). The
median age was 25 years (IQR 14–39), and 9 (53%) were female.
Twelve (70.6%) cases were confirmed using skin slit smear and
5 (29.4%) by histopathology (Table 1). Seven participants
(41.2%) had a facial lesion and 11 participants (64.7%) had a

Summary

What is already known about this topic?
• CL is a common parasitic skin disease in Ethiopia.

• Liquid nitrogen cryotherapy is recommended but not
widely available.

• Seeking care for CL is expensive for affected individuals

What does this study add?

• Carbon dioxide cryotherapy appears to be effective for
treating localized CL.

• Carbon dioxide cryotherapy appears to give similar
results to liquid nitrogen.

• Carbon dioxide cryotherapy offers an innovative
approach to the decentralized management of CL.
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TABLE 1 | Summary table for the study participants with localized cutaneous leishmaniasis and their outcomes following carbon dioxide

cryotherapy, 2024.

Sex
Age

(inyears)
Number
of lesions

Size of the
most

significant
lesion (in cm)

Site of
the

largest
lesion

Duration of
the largest

lesion
(in months)

Number of
cryotherapy
sessions

Day 90
outcome

(cured, not
cured)

Posttreatment
pigmentary

changes (Y/N)

Female 28 1 5 Forearm 12 2 Cured Y

Female 22 1 2 Nose 2 2 Cured N

Male 4 1 4 Nose 8 1 Cured Y

Male 25 1 1 Forearm 4 1 Cured Y

Female 33 3 3 Forearm 7 2 Cured Y

Male 19 1 1.5 Neck 4 1 Cured Y

Female (A) 7 1 1 Chin 5 1 Cured N

Male 56 1 3 Leg 8 1 Cured N

Female (B) 63 2 5 Forehead 18 2 Cured N

Female 5 2 4 Forearm 12 1 Cured Y

Male 9 3 2 Cheek 13 1 Cured N

Male (C) 37 1 2 Forearm 3 1 Cured Y

Female 21 1 4 Leg 6 2 Cured Y

Female 28 1 5 Forearm 6 3 Cured Y

Female 41 2 3 Nose 4 2 Not Cured Not applicable

Male 4 1 4 Nose 9 3 Not Cured Not applicable

Male 19 1 2 Neck 3 1 Lost to
follow up

Unknown

FIGURE 1 | (A) A solitary erythematous ulcerated plaque on the chin at enrolment. (B) A hypopigmented scar on the chin at Day 90 following

treatment with CO2 cryotherapy.
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lesion larger than 2 cm. Ten individuals (58.8%) had lesions that
had been present for less than 6 months.

Nine (52.9%) individuals received a single session of cryo-
therapy, five (29.4%) received two sessions, and three
(17.65%) received three sessions of cryotherapy. No adverse
effects were reported other than dyspigmentation. At Day
90, outcome data were available for 16 participants

(Table 1). One participant was lost to follow‐up after the
first treatment session. Of these, 14 (87.5%) were cured. Two
participants did not respond to CO2 cryotherapy (after 2 and
3 sessions, respectively) and were subsequently treated with
intra‐lesional SSG. Of the 14 who responded to CO2 cryo-
therapy, 6 had hyperpigmentation and 3 had hypo-
pigmentation. Five did not have any dyspigmentation.

4 | Discussion

Our small case series suggests that CO2 cryotherapy may be an
effective intervention with comparable cure rates to those re-
ported with liquid nitrogen in Ethiopia [13] and CO2 cryo-
therapy in Yemen [10].

Cryotherapy works by rapidly freezing and damaging target
cells and tissues through direct physical effects and trig-
gering an inflammatory response, destroying abnormal tis-
sue [14]. The adverse effects associated with cryotherapy
include dyspigmentation, which occurred in 68.8% of in-
dividuals in our study who responded to CO2 cryotherapy
assessed at Day 90. This is less than dyspigmentation re-
ported at 3 months in 93.9% of individuals who received
miltefosine or cryotherapy in a community‐based study in
southern Ethiopia, with most (86%) still exhibiting dyspig-
mentation at 6 months [13].

Lesion‐directed therapy early in the course of CL, when
lesions are still small, is preferable as they are associated
with fewer adverse effects. Currently, in Ethiopia, lesion‐
directed therapies such as intra‐lesional SSG and liquid
nitrogen cryotherapy have to be administered repeatedly by
trained healthcare workers at one of the 25 CL treatment
centres. These facilities are at a considerable distance from
the rural areas where CL prevalence is highest, presenting
major financial challenges for affected individuals wishing
to access care [15]. The decentralization of lesion‐directed
treatment to the communities affected by CL has been

FIGURE 2 | (A) An ulcerated plaque lesion on the forehead at en-

rolment. (B) Hyperpigmentation on the forehead at Day 90 following

treatment with CO2 cryotherapy.

FIGURE 3 | (A) A hyperpigmented, ulcerated plaque on the dorsum of the hand at enrolment. (B) A hypopigmented scar on the dorsum of the

hand following treatment with CO2 cryotherapy.
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conducted in research studies but has not been operation-
ally implemented in Ethiopia. The lower temperature of
liquid nitrogen, compared to CO2, has made this the pre-
ferred cryogen for cutaneous lesions in dermatology [14]. In
Ethiopia, the procurement, safe storage, and training
required to use liquid nitrogen cryotherapy appropriately is
challenging outside treatment facilities located in large
urban centres. The widespread availability of CO2 cryo-
therapy for the treatment of cervical dysplasia in more easily
accessible health facilities makes this an attractive candi-
date for the management of localized CL. CO2 cryotherapy
has the potential to deliver synergistic health benefits,
increase the cost‐effectiveness of the provision of healthcare
infrastructure, and improve universal health coverage.
Repurposing drugs for better control of NTDs is a well‐
recognized approach [16] and CO2 cryotherapy may be
repurposed to improve access to treatment for localized CL
in Ethiopia. This will require robust evidence of efficacy,
tolerability, and acceptability from well‐designed, pragmatic
randomized controlled trials and a strategy to ensure cryo-
therapy for CL is feasible and can be implemented sustain-
ably in primary health centres. The dermatology and skin
NTD community will need to work with a wide range of
colleagues with responsibilities for a variety of health poli-
cies including cancer prevention (Figures 1–3).

Our small case series has limitations: the number of partici-
pants was small, the outcome data were short‐term, and no
measure of acceptability was obtained. A single clinician con-
ducted the outcome assessment. Participants were not ques-
tioned systematically about adverse effects.
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