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ABSTRACT

ARTICLE HISTORY

Introduction: Leishmaniasis is a poverty-related disease that causes a significant socioeconomic burden
to affected households. Visceral leishmaniasis is fatal if untreated, yet illness costs may lead to delays in
accessing care. Skin manifestations of leishmaniasis cause a psychological burden and even longer
treatment trajectories. The objective of this review is to evaluate illness costs associated with leishmaniasis across different settings (Asia, Africa, and Latin America) and the consequences to households.
Areas covered: Through a systematic review of cost-of-illness studies, we documented the distribution
of costs, the health-seeking behavior, and the consequences of leishmaniasis. We discuss the value of
cost-of-illness studies for leishmaniasis.
Expert commentary: Despite the free provision of diagnostics and treatment in the public health care
sector, out-of-pocket payments remain substantial. There has been progress in addressing the economic burden of leishmaniasis, particularly through the elimination initiative in the Indian subcontinent.
Though the illness cost is decreasing due to shorter treatment regimens and better access to care, the
situation remains challenging in Africa. Improvement of control tools is critical. There is a need to
update cost estimates to inform policy-making and ensure sustainable solutions to reduce financial
barriers to leishmaniasis care, especially in pursuing universal health coverage.
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1. Introduction
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Leishmaniasis is one of the neglected tropical diseases (NTD) –
also known as infectious diseases of poverty – with serious
health and socioeconomic consequences [1]. Poor living conditions, malnutrition, conflicts and displacements, and immunosuppression have been associated with leishmaniasis [2–4].
Second only to malaria as the world’s largest parasitic killer,
leishmaniasis is caused by an obligate protozoan parasite
Leishmania sp and transmitted by the bite of infected female
sand flies. The three main clinical manifestations of leishmaniasis are cutaneous (CL), which is the most common, visceral
leishmaniasis (VL), which is fatal without treatment, and mucocutaneous leishmaniasis (MCL), which leads to the destruction
of mouth, nose and throat’s mucous membranes. In Asia and
Africa, transmission of the parasite (Leishmania©donovani) is
thought limited to humans only, while in the Mediterranean
region and South America, VL caused by Leishmania infantum
©
is zoonotic with the dog as the main reservoir host [5]. Postkala-azar dermal leishmaniasis (PKDL) is a skin manifestation
that appears months or years after successful VL treatment [6].
For CL and MCL, several transmission cycles exist, but all share
the fact that the parasite is transmitted between the mammal
species by a sand fly, the genus of Phlebotomus in the Old
World and Lutzomyia in the New World.
There is no effective human vaccine for leishmaniasis.
Leishmaniasis control programs thus rely on case detection
©
CONTACT Temmy Sunyoto
tsunyoto@itg.be
Supplemental data can be accessed here.
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and management and vector control [7,8]. However, due to
the diversity of transmission dynamics and the varied effectiveness of diagnostic tools and treatments, there is no onesize-fits-all intervention. Regional characteristics dictate what
is feasible. Since 2005 India, Nepal and Bangladesh have
undertaken an initiative to eliminate VL as a public health
problem, with a target to reduce the incidence rate of VL
below 1/10,000 population per year in each intervention unit
[9]. The Kala-azar Elimination Program (KAEP) in this region
©
combines several strategies: early case detection and treatment, vector control, surveillance, social mobilization, and
operational research [10]. The high-level political commitment
combined with the availability of improved control tools (rapid
diagnostic test (RDT), oral drug) and international support
seems to have borne fruits in recent years. Whereas India
reported 33,187 kala-azar cases in 2011, this figure dropped
to only 5758 in 2017 [11]. India, Bangladesh, Sudan, South
Sudan, Ethiopia, and Brazil used to account for 90% of global
VL cases, but currently, the highest number of VL cases is
©
reported in eastern Africa (6). This region is particularly
prone to VL outbreaks due to population displacement,
droughts, and conflicts [12]. Co-infection with Human
Immunodeficiency Virus (HIV) has also been emerging as a
cause for concern [13–15].
Assessing the true burden of leishmaniasis is complex and
challenging [16]. The World Health Organization (WHO) estimates
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that approximately 0.2©–0.4 million VL cases and 0.7©–1.2 million CL
cases occur each year in 98 endemic countries (6). Currently, to
compare burden across diseases, the metric Disability Adjusted
Life Years (DALY) is used, combining premature mortality, morbidity, and disability [17]. The 2013 Global Burden of Diseases study
(GBD) estimates the leishmaniasis burden at 1.42 million DALYs, of
which 1.37 million DALYs for VL (YLL) [18]. These current estimates
on leishmaniasis underestimate the burden of non-fatal morbidity
due to CL, though its stigma and psychosocial impact can be
substantial [19,20].
Poverty is an important determinant for leishmaniasis
[21]. Poor housing conditions that are conducive for vector
breeding, forced migration to endemic areas, or lack of nutrition intake, are risk factors for the disease [22–25]. In rural,
remote areas where the disease is most common, patients
may not seek care or delay it due to the significant cost of
diagnosis and treatment [26,27]. In India, the ‘poorest of the
poor,’ often of the lowest caste, disproportionally suffer from
VL and have poor access to care [2,3]. Despite the free provision of diagnostics and medicines, other non-medical costs
(such as transportation or food) and loss of wages due to the
illness could push patients and their households further into
destitution leading to what is known as catastrophic health
expenditure (CHE) [28]. The impact of leishmaniasis on
affected households has mainly been documented through
cost-of-illness (COI) studies.
COI studies are often considered as the initial step in economic
evaluation and are descriptive in nature. COI studies aim to identify and measure all the costs generated by a health problem, and
this includes the collection of primary data on the costs burdens
on patients and their families. COI studies can contribute to the indepth understanding of the economic burden of disease on
society, and eventually feed a range of further economic analyses
(such as cost-minimization, cost-effectiveness, cost-benefit, and
cost-utility studies), modeling, and health care planning [29]. For
NTDs, such as leishmaniasis, COI studies are usually conducted to
raise awareness and advocate for much-needed resources for
control or research in specific geographical settings. The objective
of this paper is to systematically review the COI studies of leishmaniasis and try to summarize the global impact of this disease on
individuals and their households in endemic countries.

2. Methods
2.1. Literature search

120

125

We conducted this systematic review following PRISMA guidelines [30] and registered it in the PROSPERO register
(CRD42018088950) [31]. We searched PubMed (through
Medline), Web of Science, CABGlobal Heath, NHS EED,
LILACS, and IDEAS-RePEc to identify records published from
2000 until 31 August 2018, without language restriction. We
also checked the reference lists of all identified records. Search
terms were ‘cost of illness’ which in MeSH term covers [llness
Costs; Illness Cost; Sickness Cost; Costs, Sickness; Burden of
Illness; Illness Burden; Illness Burden; Cost of Disease;
Economic Burden of Disease; Disease Cost; Cost, Disease;
Costs, Disease; Disease Costs; Cost of Sickness; Sickness
Costs; Costs of Disease] AND (‘Leishmaniasis’[Mesh] OR

‘Leishmaniasis, Diffuse Cutaneous’[Mesh] OR ‘Leishmaniasis,
Visceral’[Mesh] OR ‘Leishmaniasis, Mucocutaneous’[Mesh] OR
‘Leishmaniasis, Cutaneous’[Mesh]).

130

2.2. Study selection
We first reviewed the titles and abstracts of all identified records
(Figure 1). The inclusion criteria were studies that report on the
costs of human leishmaniasis, from either the individual (patient/
household), the health services’, or the societal perspective. We
excluded conference abstracts, case reports, letters, comments
or editorials, and economic evaluations, such as cost-effectiveness, cost-benefit, or cost-utility studies.

135
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2.3. Data extraction and methodological quality
assessment
We used a standardized data extraction form to collect information on manuscript authors, study design, year, perspective used,
method of cost calculation, and characteristics of the sample/
study population. The main outcomes extracted included the
unit cost (direct medical, direct non-medical, indirect, and total
costs) and the unit of analysis (cost per episode, per patient, or
household cost). The household is the preferred unit of analysis for
assessing economic costs as treatment decisions are negotiated
within the household, and this illness often affects several members of the same household [32]. We also extracted evidence on
health care seeking behavior, health service characteristics that
influence illness cost, the strategies to deal with these costs, and
the impact and consequences of the illness cost (see Figure 2).
To capture the latter, we recorded, where possible, the©CHE©as a
measure indicating financial hardship [33]. Health spending is
viewed as catastrophic when a household must reduce its basic
expenses over a certain period in order to cope with the medical
expenses [34]. The definition of what is considered catastrophic
varies across studies, but commonly used thresholds are either
40% of non-subsistence income (defined as total income minus
expenditure on food) [28] or a range of values, usually 10%, of total
income [35,36]. We use the latter threshold since none of the
studies included in this review reported non-subsistence household income. More specifically, we documented the proportion of
out-of-pocket payment (OOP) out of the yearly household income.
OOP or direct payment refers to the payments made by households when utilizing health services, typically including consultation fees, laboratory tests, medicines, and hospital bills. OOP often
represents the largest share of health care financing in resourcelimited settings and is the main determinant of CHE [37].
An internationally endorsed standard checklist for reviewing the quality of COI studies is still lacking; therefore, we used
a customized version of the checklist developed by
Drummond and Jefferson [38] and adapted for COI studies
by Molinier et al. [39]. We applied this checklist for all included
studies, see Supplemental file 1.
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2.4. Data analysis
COI studies most often distinguish between direct and indirect
costs. We did not include data on a third category of ‘intangible
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Figure 1. PRISMA flow diagram depicting the selection of eligible articles.

Figure 2. Conceptual framework on the economic burden of leishmaniasis to households.

185

cost’ (such as suffering, grief, social exclusion) because of the
difficulty to quantify these costs. Direct costs are defined as the
costs related to providing and obtaining health care interventions and include diagnosis, treatment, transportation, and
other costs incurred before and during the process of seeking
health care. Direct cost can be further categorized as medical
and non-medical (see Figure 2).

The term ‘indirect’ in COI studies refers to the value of lost
production or earnings (i.e. productivity losses) due to morbidity
and mortality, borne by the individual, family, society, or the
employer [40]. We defined indirect costs in this review as individual productivity losses, measured by income or wage loss either
to the individual patient(s) or the caretaker(s), or the value of
potentially lost production (or potentially lost income) as a
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consequence of disease (see Figure 2). This can be due for
instance to hospital stays that require patients and caretakers
to forego their usual economic activities. These are most often
estimated using the ‘human capital’ method whereby the daily
wage rate is multiplied by the numbers of days lost [41]. The total
cost is an aggregate of direct and indirect costs.
To facilitate comparisons between studies, we converted all
cost data presented in this review to 2016 US dollars. The cost
data in the original country currency were first converted to
2016 prices using the Consumer Price Index of that particular
country [42] and reported in 2016 US$ using the official
exchange rate from the World Bank [43]. If the year of the
cost data was not reported, it was assumed to be the publication year of the article. In all cases, both the original cost
provided in the publication, as well as the equivalent costs
in 2016 US$ were reported.
Due to heterogeneity in the methods, cost analysis and
reporting across studies, a quantitative meta-analysis to aggregate cost data could not be performed. Therefore, we performed
a narrative (descriptive) synthesis of the included studies.

3. Results
3.1. Description of included studies
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The literature search yielded 112 records. We identified 14 studies meeting the inclusion criteria. Of these, 10 were from the
Indian subcontinent: Nepal (n = 5) [44–48]; India (n = 3) [49–51];
and Bangladesh (n = 2) [52,53]. The remaining studies were from
Brazil (n = 2) [54,55] and one each from Sudan [56] and Morocco
[57]. One study in Nepal had two records, once as a letter to the
editor [58], which we excluded. Two studies from Nepal [46,47]
using the same dataset but with a different focus, were both
included. Thirteen studies described the cost of VL, except one on
PKDL in Bangladesh [53]. Amongst the 13 VL studies, one from
© ©
Morocco reported the costs specifically for pediatric VL.
The majority of studies (n = 11) used the perspective of the
individual patient or their household. Three studies reported
costs from the societal perspective: one each from Sudan [56],
India [51], and Brazil [54]. The societal perspective from Brazil
consisted of costs from the public health system combined
with indirect costs of the household. Two studies examined
the cost from the health system perspective, one for pediatric
VL in Morocco [57], and one on the direct cost of VL treatment
in Brazil [55]. The time horizon in all included studies was
usually limited to a year. Table 1 summarizes the characteristics of the included studies and their methodology.

3.2. Costs from the household perspective
Table 2 summarizes the direct cost estimates provided by studies
conducted from the patient/household perspective in the Indian
subcontinent and Sudan. Five studies distinguished between
costs incurred before VL diagnosis (the care-seeking phase) and
post VL diagnosis (including hospitalization) [45,48,50,51,56].
Direct medical costs were found to be dominant during the
care-seeking phase, with patients visiting different options,
such as traditional healers, chemists or pharmacists, clinics

and hospitals, while the direct non-medical costs were higher
during the treatment phase and hospitalization [48]. In
Charigua hamlet, Nepal, where 15% of the residents had VL
in the last three years, 75% of the total direct costs were
incurred before the patients received any VL treatment [45].
After VL diagnosis, most patients were hospitalized, which
increased the non-medical costs considerably, such as food
for the patients and the caretakers during this period [51]. In
Sudan, 85% of the direct non-medical costs for a VL episode
were food costs of patients and caretakers during hospitalization that lasted on average 30 days [56].
An early study from Danusha and Mahottari districts in Nepal
showed that out of the total direct cost per patient, medical costs
were highest (57%), followed by food costs (28%), transportation
costs (5,4%), and other costs (9,5%) [44]. A study conducted in
Siraha and Saptari districts in Nepal used a similar breakdown of
costs whereby medical costs were highest (67%), followed by food
(23%), travel (9%) and other costs (2%), such as small offerings to
staff and payments to middlemen in the hospital [46].
Apart from the type of providers visited, direct costs also
varied according to the type of VL treatment provided, the
source of the drug, and depended on the year in which the
study was conducted. This was related to the fact that the drug
policy for VL changed over the years (see Figure 3).
In India, due to emerging resistance to antimonials, the firstline regimen was changed to oral miltefosine (MF) for 28 days in
2006, and later to single-dose liposomal amphotericin B (LAMB) in
2014. However, the actual medicine received by the patient in the
first years of the elimination initiative could differ from the recommended policy due to various factors, including drug supply issues
and lack of private sector involvement [59]. Back in 2005, a private
charity hospital specialized in VL care, treated 88% of patients with
conventional amphotericin B [51]. A community-based study in
Bihar conducted in 2006 reported that 32% of VL patients in the
past year had received conventional amphotericin B as treatment,
29% SSG, 2% MF, and 36% unknown [49]. In 2008, this had not
much improved, with 47.9% of patients receiving SSG, 30.3% MF,
and 21.8% amphotericin B in another community study [26]. In
Nepal, 83% of the patients were treated with oral MF in 2010, yet
15% still received conventional amphotericin B, and 2% SSG [48].
VL medicines were provided in the public sector in Nepal, India
and Bangladesh from 2008 onwards, and this determined, of
course, the direct medical cost of patients significantly. For
instance, Sharma et al. in a study conducted in Bangladesh in
2004 found that 34% of the total direct cost were drug costs for
SSG if patients had to purchase a full course from the private
pharmacies [52]. Before restriction of VL drugs in public sector,
patients obtained their drug from various sources: in Bangladesh,
only 14% received SSG full course in public facility [52]. Adherence
was a concern, as shown in India that 25–60% of patients received
incomplete treatment [50].
Indirect cost refers to the lost labor time due to illness,
which reduces the household capacity to earn income and
was estimated in 10 of the 14 studies [44,46,48–54,56]. There
was substantial variation in the reporting of indirect costs,
with some reporting working days lost for patients, or patient
and caretakers, or only the income (wage) loss alone. In Nepal,
the median days of loss of productivity for patients and HH
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Adhikari©and Maskay
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Sarnoff et al., 2010 [50]
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Sundar et al., 2010 [49]
Meheus et al., 2006 [51]

Ozaki et al., 2011 [53]
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USD (converted from Indian Rupee/INR)
USD (converted from INR)

Nepalese Rupees
Indian rupees (also converted to US$)

USD (converted from Nepalese rupees)
Nepalese Rupees

USD (converted from Nepalese rupees)
Nepalese Rupees

Moroccan Dirham (MAD),
USD (converted from Sudanese pounds)

Brazilian Real (R$)

Year of valuation§
Currency
2014
Brazilian Real (R$)

VL – visceral leishmaniasis; PKDL – post-kala-azar dermal leishmaniasis; USD – US dollars; INR – Indian Rupees©; HH – household©; MoH – Ministry of Health.
§if not stated, we take the year of the study.
#Health system – is the payer, in this case, the Brazilian public health system through the centralized Notifiable Disease Information System.
^Societal: all costs, including from the patients/households and health system.
~SUS, Table of prices from CMED/ANVISA, Pricing database MoH*.
a
Tachfouti: Unit costs – multiplying the use of resources in terms of number of days in hospital, tests performed, medicines. Hospitalization cost (official day rate) includes equipment, infrastructure, overhead costs, personnel.
b
Adhikari et al., 2009 used the same data from Sharma et al. 2004 to assess impoverishment.

VL
VL

Nepal
Nepal

Rijal et al., 2006 [45]
Sharma et al., 2004 [47]b

VL
VL

VL
VL

Nepal
Nepal

Morocco
Sudan

VL

Study Design
Data source
Cross-sectional National data of illness notification; official
MoH disbursement systems
Provider/public health system~
Cross-sectional Microcosting – comparison with the cost of
treatment reimbursed to public services
Provider
Cross-sectional Hospital survey using pro forma
Societal^ (provider and households) Cross-sectional Hospital exit survey with questionnaire;
Provider: step down accounting with
ingredients approach and data from
medical records (randomly sampled)
Patient/Household
Cross sectional Interview using HH questionnaire
Patient/Household
Cross-sectional Official records from 3 hospitals, survey with
questionnaire
Patient/Household
Cross-sectional Interview using HH questionnaire
Patient/Household
Cross-sectional Interview using HH questionnaire, Focus
Group Discussions (FGD)
Patient/Household
Cross-sectional Interview using HH questionnaire
Patient/Household
Cross-sectional HH survey of stratified multistage sampling,
interviews with HH chosen by systematic
random sampling
Patient/Household
Cross-sectional Interview using HH questionnaire
Societal
Cross-sectional Provider’s financial reports and Interview
using HH questionnaire
Patient/Household
Cross-sectional Interview using structured questionnaire
Patient/Household
Cross-sectional Structured interviews with questionnaire to
HH

Disease
Perspective
VL
Public health system and societal #

Uranw et al., 2013 [48]
Adhikari et al., 2009 [46]b

Tachfouti et al., 2017 [57]
Meheus et al., 2013 [56]

Brazil

De Assis et al., 2017 [55]

a

Country
Brazil

Author, year
de Carvalho et al., 2017 [54]

Table 1. Overview of cost-of-illness studies on leishmaniasis included in this review.
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Table 2. Direct medical and non-medical costs incurred by households affected by VL, as reported by studies in the Indian subcontinent and East Africa.
Author, Year
Meheus et al., 2013 [56]
Uranw et al., 2013 [48]
Adhikari et al., 2009 [46]
Rijal et al., 2006 [45]
Sharma et al., 2004 [47]
Adhikari and Maskay, 2005 [44]
Sarnoff et al., 2010 [50]
Sundar et al., 2010 [49]
Meheus et al., 2006 [51]
Sharma
et al., 2006 [52]
©
Ozaki et al., 2011 [53]

Country
Sudan
Nepal
Nepal
Nepal
Nepal
Nepal
India
India
India
Bangladesh
Bangladesh

Sample size (HHs)
75
168
61
16
61
18
214
171
77
113
134

Medical cost
$14
Rs2390

Non-Medical cost
$126.5
Rs2300

$83
INR2510
$51

$33
INR1410
$25

Total Direct Costa
$185
Rs4905
Rs4805
$29
H7,076b
H6,583
INR6079c
$127
INR3920d
$87
$179

Total Direct Cost in $2016
$760
$76
$120
$78
$176
$188
$189
$265
$137
$220
$293

HH – household,; INR Indian Rupee; H Nepalese rupee; $ US dollars.
©
©
a
The original data from the studies; median cost to direct cost per treated patient is reported here unless stated differently. It is the sum of medical and nonmedical costs; bmean; c to household, mean total direct cost per patient is INR 5388/US$167 (2016); dfrom household perspective, while the study also reported
costs from societal perspective: INR 9900/US $347 (2016).

Figure 3. Evolution of recommended VL treatment in eastern Africa and Indian subcontinent.*
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members was 57 days [45,48], 120 days in India amongst
those economically active [50], and 51 days in Sudan (62).
For PKDL, the median missed work days per PKDL treatment
for both patients and caregivers was 123 days in a study
conducted in Bangladesh [53].
Total costs as a % of annual HH income from the perspective of the household is shown in Table 3, while Figure 4
depicts studies that reported direct costs as a % of HH income.
If 10% is used as threshold for CHE, the economic cost of VL in
©
most cases poses a heavy burden to households. The main
driver of costs varied across countries: in Nepal, direct costs
represent 53% of total VL expenditure in 2004 (50) and 47% in
2011 [48], while in India, indirect costs made up 59% of the
total cost [51]. In the only study from east Africa, the total cost
of one VL episode in Sudan for the household was $238, equal
to 23% of annual household income and 122% of annual per
capita income [56]. Direct costs, in particular non-medical
costs, constituted 86% of the median household cost, whereas
14% were indirect cost [56]. One needs to exercise caution in
comparing these studies because of differences in methods
and types of cost data collected.

3.3. Costs from health systems perspective
330

Table 4 summarizes five studies reporting cost from the perspective of the health system or health provider. A recent study

from Morocco looked into the cost of caring for pediatric VL
incurred by hospitals using a micro-costing approach [57]. The
current first-line treatment for VL in Morocco is meglumine
antimoniate (Glucantime®) for 20 days. Health-related costs in
this country are covered by national health insurance, including
tests that are done in private facilities that are sometimes paid
out-of-pocket first by the patient. The median cost per VL
patient was $520 (IQR 316–658) consisting of the cost of hospitalization (50%), diagnosis and treatment (15%), and other costs
for drugs or tests not related to VL (33%). Costs were significantly reduced when care is provided on an outpatient base
compared to hospitalization ($307 vs. $636).
Another study in Brazil assessed costs at the national level,
combining direct costs incurred by the public healthcare system (using a top-down approach) and indirect costs due to
morbidity or premature mortality (using the human capital
method) [54]. Using data from the national disease information system, the costs of 3,453 cases VL cases in 2013 were
estimated. Forty percent of costs were hospitalization, followed by treatment (22%) and prophylaxis (18%). De Assis et
al. [55] also estimated the direct cost of treatment including
the route of administration of meglumine antimoniate (intramuscular vs intravenous) and the required personnel to
administer the treatment, showing the economic feasibility
of replacing the antimoniate with liposomal amphotericin B,
if using the WHO negotiated price for the latter.
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Table 3. Direct and indirect costs of leishmaniasis in the Indian subcontinent and Sudan.
Author, Year
Meheus et al., 2013 [56]
Uranw et al., 2013 [48]
Adhikari et al., 2009 [46]
Rijal et al., 2006 [45]
Sharma et al., 2004 [47]
Adhikari and Maskay, 2005 [44]
Sarnoff et al., 2010 [50]
Sundar et al., 2010 [49]
Meheus et al., 2006^ [51]
Sharma
et al., 2006 [52]
©
Ozaki et al., 2011 [53]

Country
Sudan
Nepal
Nepal
Nepal
Nepal
Nepal
India
India
India
Bangladesh
Bangladesh

Disease
VL
VL
VL
VL
VL
VL
VL
VL
VL
VL
PKDL

Sample size (HHs)
75
168
61
16
61
18
214
171
77
87
134

Total Direct costa
$760
$76
$120
$78
$176
$188
$189
$265
$137
$220
$293

Total Indirect Costa
$415
$80
$426
$107

Total cost
$1175
$186
$546
$185

$255
$186
NA
$193
$101
$148

$433
$355
$265
$330
$321
$441

% Total Cost of HH income
11%
44%
16%
NA
NA
21%
28%
37%
21%

a

The cost data in original country currency were first converted to 2016 using the Consumer Price Index of that particular country, and reported in 2016 US$ using
the official exchange rate from the World Bank.

Figure 4. Proportion of direct expenditure to annual total household income.

3.4. Care-seeking behavior, its consequences on VL and
VL consequences on household
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The process of diagnosis and treatment of VL is rarely straightforward. Many barriers exist between the onset of symptoms
and completing, or even starting treatment. Most studies
examined the health-seeking behavior of VL patients and the
different health care providers that were visited before the
patients reached a VL diagnosis. Traditional healers, private
providers (both qualified and unqualified) were prominent in
India, Nepal, and Bangladesh [44,45,47–49,52,53,56]. Multiple
visits (between 2© and 6) are common before the correct
diagnosis was made [52]. Costs were significantly higher for
patients who consulted private practitioners in India [49].
Ancillary drugs and laboratory investigations made up the
bulk of the direct medical cost in this phase [48,50]. The
utilization of public provider as patient’s first point of contact
was 55% in Nepal in 2010 [48].
The choice of health provider was primarily based on
proximity and reputation [45]. However, the lowest level of
the formal health system, such as a village health center, is
often not equipped to provide VL diagnosis and treatment. In
Bangladesh, the scarcity of drugs and diagnosis also drove up
costs; at the time of the study in 2003, the rK39©RDT©was not
widely available and was relatively expensive (5–9$) with
country-wide shortages of SSG [52].
The access barriers lead to delayed diagnosis and care.
Delays are broadly categorized into patient delay (decision
to seek care, to reach care) and health service delay (in establishing correct diagnosis and prompt treatment after the
patient presented his/her complaint). Prone to bias, these
data have to be interpreted with caution. In Nepal, the time
to reach the teaching hospital where VL care is provided took
up to two months (IQR 4–12 weeks) [45]. In India, the median

duration from illness to cure was up to 14 weeks [49]. Decision
to seek care is influenced by awareness of the disease, while
the physical access to the health services is also important
(37). Even when the patients seek care, the diagnosis was not
always immediate, with delay to reach diagnosis up to
5 weeks [49]. In Nepal in 2010, the median delay from the
patient delay until diagnosis was 25 days (IQR 20–30), and
further 31 days (IQR 23–35) until start of treatment [48].
Most households in the various studies included in the
review were living below the poverty line. They depended
for their livelihood mostly on daily labor or subsistence farming and possessed few assets [48,50]. The burden of VL illness
cost is substantial: the median cost of one VL episode were
11% of median annual HH income in India, 12% in Nepal [48],
and 23% in Sudan [56]. The percentage of households that
incurred CHE (using a 10% cut-off) in 2010 in Nepal was 51%,
and as high as 74% if the drugs were not provided for free
[48]. VL pushed families below the poverty line in more than
20% of HH in Nepal [44,46]. Meheus et al. reported that 75% of
households incurred CHE, and 89% if indirect costs were
included [56].
Coping strategies to manage the considerable costs due to VL
are diverse, especially in the Indian subcontinent [44,46–48,52].
The main strategies include mobilizing cash or savings, taking
loans, selling assets including livestock, and gifts. Several strategies were often used simultaneously. Up to 87% of households
reported taking on a loan, either from neighbors, friends, or
family with no interest. If loans were taken from moneylenders,
households had to deal with high interest rates resulting in longterm indebtedness [46].
Furthermore, the burden of VL is regressive, with the poor
incurring higher costs as a % of their income. In India, the
most vulnerable households (as defined with assets value
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Sudan

3 public hospitals

3 hospitals: Step down accounting with ingredients approach
(data from 2008), medical cost from random retrospective
sample of 250 medical records (Kassab and Bazora);

Country
Sample size
Methodology
Morocco 7 hospitals (127 records of Micro-costing approach: Hospital survey using (demographic,
VL patients)
clinical, management data); Unit costs calculated by
multiplying the use of resources in terms of a number of
days in hospital, tests performed, drugs with official price
from national insurance agent. Hospitalization cost include
equipment, infrastructure, overhead costs, personnel cost
was included in the official day rate of hospitalization
Brazil
3453 cases in 2014
Direct medical cost: top-down approach, using values paid and
reimbursed by public health care system (SUS), with data
from the hospital information system, management system,
health prices index and MoH. Include: diagnostic, other tests,
treatment, hospitalization, ambulatory care, and secondary
prophylaxis.
Indirect cost: human capital method, potential years of work
lost calculated based on Brazilian law and minimum wage.
For morbidity average hospitalization days (14) and recovery
days (15)* times daily wage
Brazil
NA
Micro costing: Direct costs (costs of the drugs, remuneration of
HCW, consumables, PPE, complementary tests):
a) N-methylglucamine antimoniate IM 20 mg/kg/day 30 days;
b) N-methylglucamine antimoniate IV 20 mg/kg/day 30;
c) amphotericin B deoxycholate 1 mg/kg/day 21 days;
d) LAMB 3 mg/kg/day 7 days (price CMED/ANVISA)
e) LAMB 3 mg/kg/day 7 days (price WHO/MoH)
India
1 NGO hospital for VL
Provider costs: data from annual financial reports 2003–4 from
(KAMRC)
medical©center and hospital administrative

Indirect cost
Not estimated

Total medical cost:
a) accommodation INR2736;
b) investigations INR2700
Total medicine cost (including
medical supplies: INR8490
Medical cost $45 (IQR 28–75)a
Cost per patient:
a) Kasab $154(IQR137–186)
b) Doka $366 (IQR 349–399)
c) Bazora $117 (100–147)

a) US$ 418,52
b) US$ 669,40
c) US$ 1522,70
d) US$ 11 559,15
e) US$ 659, 79

Total cost

INR15400
($554)

a) Total provider direct
cost: $211 (IQR 197–
244)
b) Total provider + HH
cost (total societal
cost per VL episode):
$450 (IQR 387–544)

$22 (IQR 0–114)

NA

$ 14 190 702**

NA

Total indirect costs; INR5500:
b. Income loss (patient) INR4400
c. Income loss (attendant) INR900
d. Monthly interest on loans INR200

Not estimated

Cost category:
Work absence due to hospitalization
VL diagnostic: $345 249
(productive age 18–65 man and to
VL treatment: $ 414 087
60 for women) as patient or
Hospital and ambulatory care:
caretaker (of children and elderly).
$ 770 305
230 death – 128 in productive age
VL/HIV secondary prophylaxis;
(wage lost $11 421 863). Due to
$ 344 042
morbidity: 83,856 work days lost
TOTAL VL MEDICAL DIRECT
TOTAL INDIRECT COST: $12 317 019)
COST: $1 873 682

Direct cost
$520 (IQR 316_658)

*These two studies reported data from societal perspective, consists of the direct and indirect costs borne by household (reported in Tables 2 and 3), while the direct costs borne by the health care provider is reported here. All
©
values are median, unless reported differently.
a
The variation is caused by the difference in the (hotel) unit cost per inpatient day; the average hotel unit cost is $5,74 across the three hospitals.
HCW – Health Care Worker; HIV – Human Immunodeficiency Virus; IM – intramuscular; IV – intravenous; KAMRC – Kalaazar Medical Research Center; LAMB – liposomal amphotericin B; MoH – Ministry of Health; PPE – Personal
©
Protective Equipment; VL – Visceral Leishmaniasis; CMED/ANVISA©– Brazilian Drug Regulation Board/National Health Surveillance Agency.

Meheus et al.,
2013* [56]

Meheus et al.,
2006* [51]

De Assis et al.,
2017 [55]

De Carvalho et
al., 2017 [54]

Author, year
Tachfouti et al.,
2017 [57]

Table 4. Overview of studies on visceral leishmaniasis economic burden from the health system perspective.

8
T. SUNYOTO ET AL.

EXPERT REVIEW OF ANTI-INFECTIVE THERAPY

425

430

435

440

445

450

455

460

465

470

475

lower than INR 50,000 in this study) faced higher impact as
total VL expenditure was equivalent to 72% of the total assets,
versus only 5% in the households with total assets >INR 50,000
[50]. Similarly, low castes ©
(Dalits©) have been disproportionately
affected in Nepal, with VL costs consuming 57% of household
income as opposed to 38% in non-Dalit households [47]. In
addition, due to the clustering of VL cases, often more than
one member of the household has VL further increasing the
economic impact to the household [52]. This is also the case
for PKDL, the sequelae of VL that have even longer delay of
detection [53]. Higher costs for male patients have been
reported in Bangladesh and Nepal [49,52].

4. Discussion
VL causes a substantial economic burden on the HH, as shown
©
in all studies, whereby the proportion of VL-related expenses
ranged between 11% and 57% of the annual household
©
income [46,49–51,56]. The impact of VL illness is obvious
when looking at the level of©CHE, leading to various coping
strategies [60,61]. The long-term impact of VL in terms of
continuing poverty and long-term indebtedness was demonstrated [46], in agreement with an early study on the consequences of VL in a Bangladeshi community [62]. Clustering of
VL in households with multiple cases within a short period
further exacerbates the economic impact [50]. Although the
vast majority of VL households are poor, the cost of illness has
also been shown to be unevenly distributed across households – a study in India showed that households with less
income or assets spend a higher proportion of it for a VL
episode [50]. This is in line with the inequalities that are
frequently found also among other©NTD [63].
The distribution of costs (direct medical, non-medical, and
indirect) depends on the context, in particular the availability,
access and pathways to appropriate diagnosis and treatment.
Indirect costs have been found to be the main cost driver, but
this is related to a long journey pre-diagnosis followed by a
hospitalization period. Once admitted, the costs varied by type
of anti-leishmanial drug received and the patient management
process in each country. Studies from the Indian subcontinent
included in this review which used data collected prior to 2011,
illustrated the reality on the ground at the time whereby various
drugs were used [48–52]. In 2008, 50% of the patients in a
primary center in Bihar (India) were treated with SSG that
requires lengthy hospitalization since miltefosine was not yet
available despite being the recommended first line regimen [26].
Poor access to care for leishmaniasis is a critical barrier to
control and elimination [64,65]. The studies in this review have
clearly demonstrated delays to diagnosis and treatment to be
an important factor that exacerbates the costs of a VL episode.
Prior to the integration of VL care into the public health sector
in the Indian subcontinent, the treatment seeking journey was
long with patients seeing multiple providers, such as traditional healers, local chemists or private practitioners, and was
common as recent as 2012 [66]. Although in principle diagnosis and treatment is for free in the public sector, the various
costs that are incurred during the process may have been
underestimated.
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Nevertheless, efforts have been made in addressing these
barriers. Studies from Nepal at different time showed that
delay from symptoms onset to start of treatment may have
halved [45,48]. In the Indian subcontinent, public facilities
appear to be more utilized when it comes to VL. In Africa,
the private sector is rare in remote endemic areas, but other
access barriers remain significant [27,67]. There may be a
number of explanations for the reductions in delays.
Increased awareness of the disease may have led to the
observed decrease in the delay of patients presenting at a
health provider after the onset of symptoms, while the
reduced health systems’ delay may be the result of advances
in the diagnosis and treatment for VL. An important gap in the
literature is the lack of recent COI studies after roll-out of a
©
single dose LAMB in the countries committed to elimination.
Patients receiving LAMB are usually treated on an outpatient
basis which would reduce the costs associated with hospitalization and productivity losses. Similarly, the only study from
Sudan was from the period when the SSG/paromomycin (PM)
combination was given for 30 days instead of 17 as recommended by WHO [68]. There is clearly a need to update the
current costs estimates, especially in light of the adoption of
new, shorter treatment regimens in Asia and Africa.
Another clear knowledge gap is that there is no published
study examining cost of illness to households for CL and MCL.
In some endemic areas in western Africa, CL patients may not
seek care due to perception of its self-healing nature [69]. CL is
the most common form of leishmaniasis and may cause lifelong scars and serious disability which may lead to patients
seeking various treatment trajectories [70,71], but the costs
have never been documented. Furthermore, with the current
sub-optimal treatment regimens [72,73], the costs associated
with complicated CL, such as caused by Leishmania aethiopica
©
in Ethiopia and Kenya, or MCL in Latin America would certainly
appear to be substantial. Currently, treatment options are
limited to local therapies (thermotherapy, cryotherapy, paromomycin ointment, local infiltration with antimonials) or systemic regimens (azole drugs, miltefosine, antimonials,
amphotericin B formulations) for complex cases [74,75]. As
treatment choice should be based on Leishmania species,
geographic regions, and clinical presentations, the economic
consequences may vary widely across different geographical
settings. Further research is needed, e.g. on the cost-effectiveness of diagnostic-therapeutic options for CL and MCL and
insights on socio-economic impacts of these conditions.
This review has certain limitations. The review is based on a
set of studies that are mostly on VL, and predominantly from
the Indian subcontinent, dating from before 2010, the early
phase of the elimination initiative. As such, the synthesis is
quite specific for that geographic context and period. VL as
the fatal form has indeed been the main focus of COI studies
so far, with only one study examining the cost of PKDL, and
none on CL. COI studies on VL were popular in the early years
of the elimination initiative for advocacy reasons. And, importantly, since the policy change to single-dose Ambsiome, not
many COI studies have been repeated, but the impact of VL
on HH today is likely to be much less than it used to be
15 years ago. Another limitation of this type of review is also
the difficulty to compare studies because of differences in the
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definitions of costs and methods used to measure and quantify costs, and the confounding factors related to the heterogenity in health service organization. Some studies classify
costs differently, for example transportation costs and lodging
are sometimes considered as indirect cost [50], and not all cost
elements were collected in some studies [44,76]. Calculating
indirect costs may include only the productivity loss due to
morbidity (and not premature mortality) [56], while premature
mortality was included in one of the studies conducted in
Brazil [54]. The contextual factors are important, including
the population characteristics, organization of health services,
and available social network and resources, but they are not
always comprehensively described. In addition to the need for
a coherent and standardized approach of the costing methodology, there is also the issue of the timeframe. The current
COI studies are cross-sectional, estimating direct and indirect
costs for a limited period and retrospectively. To better understand the vulnerability and resilience of households to one (or
more) VL episodes, a longitudinal approach would provide us
additional insights into the impact of leishmaniasis on the
household and the dynamics of coping strategies on a longer
term [77]. The disadvantage of such studies is that they are
relatively expensive to conduct.
Finally, leishmaniasis remains a disease of poverty (3) and
substantial efforts are needed to break the cycle. Health system
strengthening play a critical role to reduce the systematic
barriers linked to service provision. This should be done in
adjustment with local contexts, to further mitigate the economic impact of VL. For example, transportation voucher and
loss wages incentives were piloted in Nepal and India [78]. With
an increasing number of countries pursuing universal health
coverage (UHC), it is important to include the diagnosis and
treatment for leishmaniasis in the UHC benefit package. Results
from COI studies show that the economic burden of leishmaniasis is severe, and a recent report by the WHO showed
compelling reasons to invest in its control and elimination
[79]. With studies justifying efforts to tackle NTDs for its health
gain [80], investing in a disease like leishmaniasis represents
good value for money [81]. Pro-poor policies that help to
address access barriers should continue and be sustained.

5. Expert commentary
580
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Effective case management, involving early diagnosis and
appropriate treatment, is a cornerstone of VL control and
elimination efforts. With earlier detection, VL could be treated
before it becomes too severe and would reduce the costs to
households. Free diagnosis and treatment (at point of care) is
a minimum requirement to avoid CHE, but other forms of
©
social protection will also be required to reduce the adverse
economic effect of leishmaniasis. Advances in diagnostics and
treatment have not been the same across endemic regions,
with few options outside the Indian subcontinent. For instance,
©RDT perform less well in Africa and treatment still relies on
two injectable drugs (SSG/PM), and therapeutic innovations
will only be available in 5–10 years from now [82].
Innovation is only one aspect, ensuring country access to
diagnostics and treatment is equally important. This was
clearly demonstrated with miltefosine, the first oral drug for

leishmaniasis in the first years of the elimination initiative [83].
In additional to its high cost in the early year of the VL
elimination initiative, substantial problems were encountered
with the procurement process within countries. With fewer
and fewer leishmaniasis patients, a stable supply of anti-leishmanial drugs needs to be guaranteed. An important milestone
in current elimination efforts has been the donation of
Liposomal Amphotericin B (AmBisome®) by Gilead Science in
2011 which was renewed in 2016 [84]. However, currently
there is no other quality source of liposomal amphotericin B
apart from AmBisome and the regulatory vacuum has delayed
potential new producers [85,86]. AmBisome remains a crucial
drug as a safe alternative in Africa and Latin America, and also
for treating HIV/VL co-infection. Continued efforts are needed
to avoid access issues when the donation program comes to
an end. Although a preferential pricing already exists, the US$
18 per vial remains a significant investment for national program to procure.
The KAEP program in India, Nepal and Bangladesh has
gone a long way in addressing access barriers for VL patients.
Albeit there has been no definitive evidence that the KAEP has
also reduced the socio-economic impact of VL, the progress is
welcomed. As diagnostic and treatment pathways become
less arduous, there is a need to regularly monitor the ongoing
interventions. The momentum of elimination needs to be
captured and sustained, with plans for the post-elimination
phase. Resources that have been put in place through international consortia and networks are laudable, but we need
similar commitments and investments from national health
authorities. With improvement in the front of case management, economic evaluations on preventive measures, such as
vector controls are called for. Studies addressing knowledge
gaps, such as optimal treatment of PKDL and strategies for
asymptomatic cases in the post-elimination phase are needed,
and eventually also necessitates modeling to assist better
©
evidence-based policy-making.
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6. Five-year view
Current evidence on the COI for leishmaniasis is limited. This
©
review did not identify©COI studies for CL and MCL, while the
studies for VL have been done prior to the implementation of
shorter treatment courses. Understanding the costs, financial
and other barriers encountered by patients and their household in their search for appropriate and timely diagnosis and
treatment is vital, especially in the era of Sustainable
Development Goals (SDG). The special role of NTD including
leishmaniasis to the SDGs is not driven by its impact at the
country level, but by its impact on the distribution within
populations, especially among the most vulnerable socioeconomic groups. There is a need to set in place appropriate
mechanisms for financial risk protection and obtain high coverage for these interventions.
For the Indian subcontinent, where the 2020 elimination target is looming, the concerted efforts cannot afford to be complacent. The number of VL cases have been steadily decreasing in
India, Nepal and Bangladesh, yet sustaining elimination is still a
challenging task. The post-elimination strategies should include
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innovative surveillance and monitoring, while at the same time
VL care should be integrated in the comprehensive package of
essential health care services in the UHC. The financial protection
from©OOPs for health services is one of the three elements in the
UHC (after extending coverage to those not covered and extending services to those not covered) and particularly of relevant for
leishmaniasis. Monitoring VL elimination target is complementary
with monitoring UHC target in equity across population groups.
Similarly, other endemic countries where elimination is not (yet)
feasible, such as eastern Africa and Latin America, the provision of
leishmaniasis care should be free at the point of use. Though cost
of diagnosis and treatment in most cases has been covered, other
©
safety nets are paramount to cover other expenses that cause
heavy toll to the households (transport, accommodation, and
food), as has been shown in our review.

Key issues
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● Leishmaniasis, including its fatal form visceral leishmaniasis
(VL), typically affect the poorest of the poor in the endemic
communities.
● Poverty has been associated with VL, and the dynamics
have been captured through cost-of-illness studies.
● The cost of illness for VL pose as critical barrier in accessing
care across different settings, with both direct out-of-pocket
payments and indirect costs of lost productivity.
● Understanding the economic impact of VL to the patients
and the households are critical to assess VL control and
elimination intervention strategies. Cost estimates need to
be updated in elimination region and as well availability of
shorter treatment regimens elsewhere.
● There is critical gap in recent evidence on the economic
burden of the non-fatal forms of leishmaniasis, the cutaneous (CL) and mucocutaneous leishmaniasis (MCL).
● Reducing financial barriers to leishmaniasis care is important in efforts to attain Universal Health Coverage, at the
minimum it should be included in the essential package of
health services that are provided for free at the point of use
for leishmaniasis patients.
● More studies are needed to build an investment case for
leishmaniasis and NTDs within UHC era.
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