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Treatment of Visceral Leishmaniasis

Begoña Monge-Maillo and Rogelio López-Vélez

8.1  General Treatment Considerations in Visceral 
Leishmaniasis

Untreated, advanced cases of visceral leishmaniasis (VL) can result in death mainly 
associated to progressive wasting, superinfection and/or haemorrhage. So, all per-
sons with symptomatic VL should be treated with antileishmanial drugs. Other 
complementary measures are needed in many cases and can include nutritional sup-
port, treatment of other infectious diseases (e.g. tuberculosis, malaria or bacterial or 
parasitic dysentery) and blood transfusions. The therapeutic options for VL are 
diverse and depend on different factors, such as geographical area of the infection 
(Alvar et al. 2006); the Leishmania species involved, the development of failure to 
habitual treatments (Croft et al. 2006; Alvar et al. 2008), the evidence of HIV co- 
infection or other infections and the presence of malnourishment. The goal of the 
“best treatment option” is to cure the patient, to minimize the appearance of resis-
tance and to decrease the duration of hospitalization, all at the lower cost (Alvar 
et al. 2006).

The treatment regimen recommended should also follow national and regional 
guidelines, if applicable. This drug policy in endemic countries and the therapeutic 
decisions should be based on the individual benefit–risk ratio of medicines, the 
health service setting, the availability of antileishmanial medicines and public 
health considerations, such as the prevention of drug resistance.
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8.2  Patient Evaluation Before Treatment

Treatment should be given always after confirmation of the infection. While there 
are several approaches to the diagnosis of VL, it is recommended to use different 
diagnostic approaches to maximize the likelihood of a positive Leishmania results. 
Methods employed are visualization of the characteristic amastigote in blood smears 
or aspirates from lymph nodes, bone marrow, liver or spleen (histopathology), para-
site isolation by in vitro culture, molecular detection of parasite DNA and serologic 
testing (Mary et al. 2006; Sundar and Rai 2002a). Persons newly diagnosed with VL 
should also be assessed for concurrent HIV/AIDS or other causes of cell-mediated 
immunosuppression.

8.3  Treatment Options

Properties of antileishmanial drugs are shown in Appendix and end of Chap. 9 
(Treatment of tegumentary forms of leishmaniasis).

The traditional treatment of VL used to be pentavalent antimonials, introduced in 
the 1940s. However, the development of resistance, especially in India, with failure 
rates of up to 60%, as well as their potential toxicity, made it necessary to research for 
new treatment options. Thus and since the 1980s, the use of amphotericin B deoxy-
cholate has been introduced, especially in the more developed countries. Progressively, 
and due to their efficacy and lower toxicity, lipid formulations of amphotericin B have 
been gaining importance, becoming the first-choice treatment established by the US 
Food and Drug Administration. Nonetheless, their elevated cost reduces its use in less 
powerful nations. In countries of fewer resources, studies have been carried out dem-
onstrating the efficacy of parenteral paromomycin as a cheap treatment with medium 
toxicity, commercialized in India and available in East Africa.

Within the range of oral treatments miltefosine had demonstrated very good cure 
rates in adults and children in India, Nepal and Bangladesh with VL by L. donovani 
(Sundar et al. 2002, 2006; Bhattacharya et al. 2007; Ritmeijer et al. 2006). However, 
currently, a high rate of clinical failures has been reported (Rijal et al. 2013; Sundar 
et al. 2012). Moderate efficacy has been observed in East Africa (Ritmeijer et al. 
2006), while more data from Mediterranean countries and Latin America are needed.

Currently, combination therapies are considered the best regimens for treating 
VL in many parts of the world as dosing and duration of treatment are decreased, 
thereby decreasing toxicity, costs and drug resistance (Monge-Maillo and Lopez- 
Velez 2013).

8.4  Definition of Healing and Follow-Up

It has been shown that clinical parameters correlate well with parasitological 
response to VL treatment. Therefore, clinical parameters should be used to monitor 
the response to the VL treatment and to make the follow-up.
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The confirmation of a parasitological response performed by repeating a bone 
marrow or spleen aspiration is not recommended in a patient with an adequate clini-
cal response. The antibody levels are not useful to monitor the treatment response 
because they can persist positive for a long time (usually 6–8 months).

The clinical parameters that indicate a response to the VL treatment are the nor-
malization of the temperature, an increase in appetite and weight and a decrease in 
the liver and spleen size. Blood test must show that the level of leukocytes, haemo-
globin and platelets rises (Maru 1979; Kager et al. 1984).

Normally patients responding to treatment become afebrile in 5–7 days while 
visceromegaly usually resolves slower, within 3–6 months, although some decrease 
may be seen in approximately 10 days after initiation of treatment (Cascio et al. 
2004). Leukopenia and thrombocytopenia generally normalize within a month, but 
resolution of anaemia may be slower taking from 6 to 12 months to recover (Kager 
et al. 1984; Berman et al. 1998).

There have been identified several factors associated with a higher risk of death 
which are immunosuppression, prolonged disease, malnutrition, concomitant infec-
tions, gastrointestinal symptoms, mucosal bleeding, jaundice, <1 year of age and 
laboratory signs such as severe anaemia, neutrophils <500 cells/μL and platelets 
<50,000 cells/μL (Werneck et al. 2003; Collin et al. 2004; Mueller et al. 2009).

Patients should be clinically evaluated at the end of treatment, at 1 month after 
and at 6 months after. Therapeutic failure is defined as a return of clinical signs and 
symptoms of VL in concert with parasitological confirmation. It can occur in 
patients with no immunodeficiency, and mostly 6–12  months after treatment. 
However, failure is more likely in those with HIV co-infection or compromised cell- 
mediated immunity for other reasons representing more of an immunologic failure 
rather than a drug failure.

8.5  Treatment According to the Country of Infection

The Oxford evidence grading system was applied when reviewing information:

 (A) Randomized controlled trials in representative patient groups.
 (B) Randomized controlled trials in less homogenous patient groups (small num-

bers, different species included) as well as cohort trials and case control studies 
in representative patient.

 (C) Cohort trials or case control studies in less homogenous patient groups, as well 
as case series of representative patient groups.

 (D) Case series of less homogenous patient groups and expert opinion were ranked.

8.5.1  The Mediterranean Region (Box 8.1)

VL is hypoendemic in the Mediterranean region, where it is caused by the proto-
zoon L. infantum. This parasite is transmitted by the bite of infected 
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phlebotomine female sandflies of the Phlebotomus genus and is maintained in a 
zoonotic cycle with dogs acting as the main reservoir (World Health Organization 
(WHO) 2010).

Cases in the Mediterranean region only contribute to 5–6% of the global burden 
of VL, with an estimated annual incidence of 1200–2000 cases (Alvar et al. 2012).

The incidence of VL has been declining in the last decades, mainly in areas 
where living standards have improved. VL associated with HIV infection is also 
declining in the past few years in Europe and the Mediterranean region.

The actual recommended therapeutic regimens for VL caused by L. infantum in 
the Mediterranean region by the World Health Organization are liposomal ampho-
tericin B, up to a total dose of 18–21 mg/kg as first choice; pentavalent antimonials, 
20 mg Sbv+/kg per day IM or IV for 28 days as second choice and amphotericin B 
deoxycholate, 0.75–1.0  mg/kg for a total dose of 2–3  g, as third choice (World 
Health Organization (WHO) 2010).

In the Mediterranean region, evidence with pentavalent antimonials is not too 
strong, and therapeutic attitudes even vary from country to country. During the 
1990s, antimonials were the first-line treatment in France, Greece, Italy, Malta, 
Spain, Portugal, Morocco, Algeria and Tunisia, with cure rates of 95% in immu-
nocompetent patients (Gradoni et al. 2008). The information recollected from 11 
countries of Southern Europe, Northern Africa and the Middle East in the twenty- 
first century reflects certain variations in the treatment recommendations 
(Gradoni et al. 1995): By this way in Morocco, Tunisia, Turkey and Palestine, the 
antimonials were the first-line treatment. Meanwhile in Portugal, Spain, Greece 
and Italy, antimonials and amphotericin B preparations were the two options for 
first-line treatment, even though antimonials were not administered in patients 
with severe immunosuppression and preparations of liposomal amphotericin B 
were recommended for the treatment of relapses after antimonials. In France, 
Italy and Cyprus, liposomal amphotericin B was the first-line treatment, and 
relapses were treated with different regimens of the same dug. Another study 
which recollects a total of 1210 cases of VL in children of between 0 and 14 years 
in Albania from 1995 to 2009 demonstrated that antimonials at a dose of 20 mg 
Sbv+/kg/day for 21–28  days continue to be effective, with a cure rate of 99% 
(Petrela et al. 2010).

In the Mediterranean area there is scare experience with amphotericin B 
deoxycholate; in fact, the liposomal preparations of amphotericin B are pre-
ferred as the first-line drugs in those cases where antimonials had previously 
failed (Gradoni et al. 1995). A retrospective study of five cases of VL in Tunisia 
treated with amphotericin B deoxycholate obtained a 100% response (Toumi 
et al. 2007).

Although there are no randomized clinical trials performed in the Mediterranean 
region with liposomal amphotericin B, there are a high number of case series that 
give an important accumulation of evidence about its use. Response rates obtained 
were superior to 97% with total doses of between 18 and 24 mg/kg in different 
 regimens of administration (Figueras Nadal et  al. 2003; Cascio et  al. 2004; di 
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Martino et al. 2004; Kafetzis et al. 2005; Minodier et al. 2005). Therefore, it has 
been proven that liposomal amphotericin B reduced the average duration of hospital 
care when compared to antimonials (Kafetzis et al. 2005), and it is effective in those 
cases where antimonials had previously failed (Minodier and Garnier 2000). For all 
these reasons, and despite the absence of randomized clinical trials, liposomal 
amphotericin B is considered a reference treatment in the case of VL in the 
Mediterranean countries in adults as well as in children (Rosenthal et al. 2009).

There is nearly no experience neither with pentamidine nor with paromomycin 
for VL in the Mediterranean area.

Reliable data on the efficacy of miltefosine in VL in the Mediterranean region 
has not been published. However, its oral administration makes it an attractive ther-
apeutic option.

8.5.2  The Middle East and Central Asia Region (Box 8.2)

Incidence of visceral leishmaniasis in the Middle East to Central Asia from 2004 to 
2008 has been estimated to be between 4500 and 9500 cases per year. The most 
affected countries are Iraq, China, Georgia and Iran. In the last years, countries with 
ample resources like Saudi Arabia have been able to take good measures to control the 
diseases and have manage to reduce the incidence of leishmaniasis. Meanwhile, other 
countries like Syria and Iraq due to the war they suffer from a lack of access to health 
care and from a compromised nutritional status putting the exposed population at 
greater risk of the disease. The Leishmania species mainly involved in the VL cases in 
the Middle East and Central Asia region is L. infantum except for Saudi Arabia where 
it is mostly caused by L. donovani (Alvar et al. 2012; Salam et al. 2014).

No randomized clinical trials have been performed in the Middle East and 
Central Asia evaluating the efficacy of the different therapeutic regimens for 

Box 8.1 Therapeutic Options for Visceral Leishmaniasis in the Mediterranean 
Region
• Sodium stibogluconate or meglumine antimoniate: (IM or IV) 20 mg 

Sbv+/kg/day for 28–30 days [B]
• Amphotericin B deoxycholate: (IV) 0.7–1 mg/kg/day, on alternate days, 

for 15–20 doses [D]
• Liposomal amphotericin B: (IV) 3–5 mg/kg/day for 3–10 doses (total 

dose 18–30 mg/kg in adults and 15 mg/kg in children) [B]
• Paromomycin: (IM) 15–20 mg (11–15 mg base) kg/day for 21–28 days 

[D]
• Miltefosine: (oral dosing) for 28  days; 2.5  mg/kg/day in children aged 

2–11 years; 50 mg/day in those aged ≥12 years with bodyweight <25 kg; 
100 mg/day in those aged ≥12 years with bodyweight ≥25 kg; 150 mg/day 
in those aged ≥12 years with bodyweight ≥50 kg [D]
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VL. However pentavalent antimonials have been the drug of choice for more 
than 70 years now. Currently due to the emergence of drug resistance and toxic-
ity of antimonials, liposomal amphotericin B, miltefosine and paromomycin are 
replacing antimonials. Since the species involved is mainly L. infantum as in 
the  Mediterranean region, the treatment recommendations established for 
the Middle Eastern region could be compared to those for the Mediterranean 
region.

8.5.3  The Indian Subcontinent and South Asia Region (Box 8.3)

The estimated incidence of visceral leishmaniasis in the Indian subcontinent and 
South-east between 2006 and 2010 was from 162,100 to 313,600 cases per year. 
India (where the state of Bihar accounts for the majority of the cases), Bangladesh 
and Nepal are the most affected countries. Visceral leishmaniasis in this area has an 
anthroponotic transmission and is caused by L. donovani (Alvar et al. 2012).

Many clinical trials have been performed in the Indian subcontinent which con-
fers in most cases a high quality of evidence in the treatment recommendation. 
Pentavalent antimonials are considered a first-line drug due to their efficacy observed 
in several clinical trials in Bangladesh and Nepal. However, there are zones where 
resistance have developed, fundamentally in the state of Bihar (India) where the 
pentavalent antimonial rates of resistance reaches up to 60% of all cases (Sundar 
and Rai 2002b), and so they should not be used. In the beginning of the 1990s, the 
first clinical trials with amphotericin B were performed in India for VL obtaining 
response rates of 98–100% even in those cases where antimonials had previously 
failed (Jha et al. 1995; Thakur et al. 1993a).

Box 8.2 Therapeutic Options for Visceral Leishmaniasis in the Middle East and 
Central Asia Region
• Sodium stibogluconate or meglumine antimoniate: (IM or IV) 20 mg 

Sbv+/kg/day for 28–30 days [C]
• Amphotericin B deoxycholate: (IV) 0.7–1 mg/kg/day, on alternate days, 

for 15–20 doses [D]
• Liposomal amphotericin B: (IV) 3–5 mg/kg/day for 3–10 doses (total 

dose 18–30 mg/kg in adults and 15 mg/kg in children) [D]
• Paromomycin: (IM) 15–20 mg (11–15 mg base) kg/day for 21–28 days 

[D]
• Miltefosine: (orally) for 28  days; 2.5  mg/kg/day in children aged 

2–11 years; 50 mg/day in those aged ≥12 years with bodyweight <25 kg; 
100 mg/day in those aged ≥12 years with bodyweight ≥25 kg; 150 mg/day 
in those aged ≥12 years with bodyweight ≥50 kg [D]
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Due to the high rate of resistance to antimonials in India and the high cure rates 
obtained with amphotericin B, this is established nowadays as one of the drugs of 
choice for VL in the Indian subcontinent. In India different regimens of liposomal 
amphotericin B have been tested with a diverse range of response rates (Sundar et al. 
2004). Doses administered for several days at different total doses have been tested 
and more recently a regimen based on a single dose has demonstrated efficacy (Thakur 
2001; Sundar et al. 2010). Therefore, due to is efficacy and because lipid formulation 
of amphotericin B has less renal toxicity than amphotericin B deoxycholate, liposo-
mal amphotericin B is considered a first-line drug for VL in the Indian subcontinent.

Pentamidine was the second drug tested in VL-endemic areas in India when 
faced with the need to find alternative treatment to pentavalent antimonials. Already 
in the 1980s, pentamidine resulted as an efficient therapeutic regimen (Thakur 
1984). However, the response rate started to decrease after the decade of the 1990s 
in certain areas of India (Mishra et al. 1992). Moreover, later studies compared it 
with other therapeutic options used in the area, as is the case with amphotericin B 
demonstrating that pentamidine was less effective (Das et al. 2009).

Paromomycin has been also tested in India mostly in Bihar where it presented 
high cure rates and good tolerance with the exception of an increase in liver function 
test parameters, which decrease towards baseline over time. So paromomycin had a 
reasonably safe profile and efficacy tested even in paediatric patients (Jha et  al. 
1998; Sundar et al. 2007; Sinha et al. 2011a).

Several clinical trials performed for VL in India and Bangladesh showed high 
cure rates with miltefosine regimens for 28  days (Sundar et  al. 2002, 2006; 
Bhattacharya et  al. 2007; Rahman et  al. 2011). Also high cure rates have been 
obtained in paediatric clinical trials performed in India (Sundar et  al. 2003; 
Bhattacharya et al. 2004). These initial results lead to propose miltefosine as a first- 
line drug for VL in India, Nepal and Bangladesh. However, more recent studies have 
revealed that after a decade of use of miltefosine in the Indian subcontinent, the 
relapse rate with miltefosine has increased significantly in these countries, and a 
development of tolerance and resistance to this drug is suspected. Therefore, the 
strength of the recommendation of miltefosine for the Indian subcontinent may 
decrease (Rijal et al. 2013; Dorlo et al. 2014).

In India, several studies published about combined therapy have obtained favour-
able results in patients. Combinations tested have been pentamidine and antimonials 
(Thakur et al. 1991), pentamidine and allopurinol (Das et al. 2001) or paromomycin 
and antimonials (Thakur et al. 1992, 2000). Several studies have demonstrated the 
efficacy of combinations of liposomal amphotericin B at a single dose followed by 
different regimens of oral miltefosine (Sundar et  al. 2008). Another comparative 
study performed in India tested a single dose liposomal amphotericin B plus miltefo-
sine or paromomycin or miltefosine plus paromomycin. These combined therapies 
were non-inferior to the standard treatment (amphotericin B for 30 days) and resulted 
in fewer adverse events than those assigned standard treatment (Sundar et al. 2011).
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Box 8.3 Therapeutic Options for Visceral Leishmaniasis in the Indian 
Subcontinent and South-East Asian Region
• Sodium stibogluconate or meglumine antimoniate: (IM or IV) 20 mg 

Sbv+/kg/day for 28–30 days
• Nepal and Bangladesh [A], India [not recommended]
• Amphotericin B deoxycholate: (IV) 0.7–1 mg/kg/day, daily on alternate 

days, for 15–20 doses [A]
• Liposomal amphotericin B: (IV) 5–10 mg/kg for 1–2 doses (up to total 

dose of 10 mg/kg) or 3–5 mg/kg/day for 3–5 doses (up to total dose of 
15 mg/kg) [A]

• Pentamidine isethionate: (IM or IV) 4 mg/kg/day, on alternate days or 
three times a week, for 15–20 doses [not recommended]

• Paromomycin: (IM) 15 mg (11 mg base)/kg/day for 21 days [A]
• Miltefosine: (orally) for 28  days; 2.5  mg/kg/day in children aged 

2–11 years; 50 mg/day in those aged ≥12 years with bodyweight <25 kg; 
100 mg/day in those aged ≥12 years with bodyweight ≥25 kg; 150 mg/day 
in those aged ≥12 years with bodyweight ≥50 kg [A]

• Combination therapy:
 – Liposomal amphotericin B (IV), 5 mg/kg single dose + Miltefosine 

(oral), for 7–14 day; 2.5 mg/kg/day in children 2–11 years; 50 mg/day in 
≥12 years old with weight < 25 kg; 100 mg/day in ≥12 years with body 
weight ≥ 25 kg; 150 mg/day in ≥12 years with body weight ≥ 50 kg [A]

 – Liposomal amphotericin B (IV), 5 mg/kg single dose + Paromomycin 
(IM), 15 mg (11 mg base)/kg/day for 10 days [A]

 – Miltefosine (oral), for 10 days, as above + Paromomycin (IM), 15 mg 
(11 mg base)/kg/day for 10 days [A]

8.5.4  East Africa Region (Box 8.4)

East Africa is one of the most affected regions by VL, only surpassed by the Indian 
subcontinent, with an estimated annual incidence rate of 29,400–56,700 cases 
(Alvar et  al. 2012). The countries most affected are Sudan, South Sudan and 
Ethiopia. With much lower VL burden, endemic foci of VL are also found in Eritrea, 
Somalia, Kenya and Uganda (Alvar et al. 2012). Leishmaniasis affects mostly to 
poor communities that live in remote areas and that have poor health-care infra-
structure. Visceral leishmaniasis in East Africa is caused by L. donovani.

Currently treatment in these countries is mostly provided by international orga-
nizations such as Médecins Sans Frontières (MSF), Drugs for Neglected Diseases 
initiative (DNDi) and the World Health Organization (WHO).

In Africa, the first trials with pentavalent antimonials were realized in Kenya in 
1983 (Anabwani et al. 1983). Further on, few new studies have been done since 
then. In the 1990s in Sudan, sodium stibogluconate combined with paromomycin 
showed higher cure rates than pentavalent antimonials alone (Seaman et al. 1993). 
Other studies in Kenya and Sudan have analysed the efficacy of generic sodium 
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stibogluconate versus patented versions, without observing any significant differ-
ences and with the advantage of a lower cost (Veeken et  al. 2000; Moore et  al. 
2001). In Uganda, a comparative study was done between amphotericin B deoxy-
cholate and reported a 95% cure rate with antimonials (Mueller et al. 2008). A new 
study, developed in Ethiopia, demonstrated differences in the cure rate after 
6 months in patients from the North versus patients from the South (80% vs. 100%), 
which was justified by the different rates of confection by HIV (46.4% of the 
patients from the North were HIV positive, while no case was detected among the 
patients from the South). Thus, the efficacy of antimonials in Ethiopia in immuno-
competent patients seems to be very high.

Experience with amphotericin B deoxycholate was obtained from a study where 
it was administrated at a dose of 1 mg/kg on alternate days for a period of 30 days, 
reaching similar cure rates than with antimonials and without any difference in the 
appearance of severe side effects (Mueller et al. 2008).

There is very little experience of liposomal amphotericin B in Eastern Africa, 
and the recommendations are based on results obtained in India. In Sudan, total 
doses of 20 mg/kg were tested with cure rates of 88%, but lower doses of 12 mg/kg 
only obtained a 50% response rate (Seaman et al. 1995). A reduced clinical trial in 
phase II in Kenya demonstrated that the efficacy of a total dose 14 mg/kg was higher 
that of 6 or 10 mg/kg (Berman et al. 1998). A randomized multicentre clinical trial 
conducted in Eastern Africa showed that a single dose on amphotericin B is not a 
suitable regimen for VL treatment across Eastern Africa (Khalil et al. 2014; Edwards 
et al. 2011). Thus, it is expected that, in Eastern Africa, higher doses are needed than 
in India.

In Eastern Africa, there is scare evidence on pentamidine, and it has proved to be 
effective in the treatment of patients in Sudan when pentavalent antimonials had 
previously failed (Khalil et al. 1998). However, in the Indian subcontinent, pentami-
dine for VL due to L. donovani had low cure rates.

In East Africa, the majority of studies executed are based on a comparison 
between paromomycin and antimonials, or on a combination of both. Good cure 
rates were obtained with regimens of paromomycin during 21 or 28 days in Kenya 
and Ethiopia with a lower response in Sudan (Seaman et al. 1993; Melaku et al. 
2007; Musa et al. 2010).

A clinical trial performed in Ethiopia with miltefosine in immunocompetent 
patients registered a 75.6% cure rate (Ritmeijer et al. 2006).

About combined therapy, in Eastern Africa, more concretely in Sudan, two stud-
ies were carried out that demonstrated that paromomycin associated with antimoni-
als increased the response rate in comparison with antimonials in monotherapy 
(Seaman et al. 1993; Melaku et al. 2007). In Kenya, a non-randomized trial drew a 
comparison between paromomycin and antimonials in monotherapy versus the 
combination of both, the latter being the most effective option (Chunge et al. 1990). 
Another clinical trial performed in Sudan, Ethiopia and Kenya demonstrated that 
combined therapy with paromomycin and antimonials was a safe regimen and just 
as efficient as antimonials on their own, thus being a good option for treatment 
in Eastern Africa (Musa et al. 2012). A further clinical trial has been performed in 
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East Africa to assess whether a short combination of antimonials plus a single dose 
of liposomal amphotericin B, miltefosine plus a single dose of liposomal ampho-
tericin B and miltefosine alone, were effective in treating VL. None of the regimens 
tested showed cure rates sufficiently high to develop a phase III trial and to consider 
these regimens optimal for VL in East Africa (Wasunna et al. 2016).

8.5.5  Latin America Region (Box 8.5)

Visceral leishmaniasis in the Latin America affects mainly zones in the north-east of 
Brazil where 3000–5000 cases appear every year, usually in the early ages (Jeronimo 
et al. 2004; Wasunna et al. 2016; Hailu et al. 2010a; Musa et al. 2010). It is a zoo-
notic infection produced by L. infantum/chagasi that causes a high percentage of 
asymptomatic patients, as opposed to VL in India.

Classically, the treatment of VL in Brazil was based on the use of antimonials, 
with a cure rate of up to 95% (Santos et al. 2002). In fact, the Pan American Guide 
for the treatment of infectious diseases established as first-line treatment pentava-
lent antimonials at a dose of 20 mg Sbv+/kg/day IM or IV for 20–28 days; if there is 
no response, they propose pentamidine, and if the patient is still not cured, ampho-
tericin B should be used (Organización Panamericana de la Salud 2004). Evidence 
in Latin America with liposomal amphotericin B is very scarce. In Brazil, total dose 

Box 8.4 Therapeutic Options for Visceral Leishmaniasis in the East Africa Region
• Sodium stibogluconate or meglumine antimoniate: (IM or IV) 20 mg 

Sbv+/kg/day for 28–30 days [A]
• Amphotericin B deoxycholate: (IV) 0.7–1 mg/kg/day, on alternate days, 

for 15–20 doses [C]
• Liposomal amphotericin B: (IV) 3–5 mg/kg/day for 6–10 doses (up to 

total dose of 30 mg/kg) [B]
• Pentamidine isethionate: (IM or IV) 4 mg/kg/day, on alternate days or 

three times a week, for 15–20 doses [not recommended]
• Paromomycin: (IM) 15–20 mg (11–15 mg base) kg/day for 21–28 days 

[B]
• Miltefosine: (orally) for 28  days; 2.5  mg/kg/day in children aged 

2–11 years; 50 mg/day in those aged ≥12 years with bodyweight <25 kg; 
100 mg/day in those aged ≥12 years with bodyweight ≥25 kg; 150 mg/day 
in those aged ≥12 years with bodyweight ≥50 kg [B]

• Combination therapy:
 – Sodium stibogluconate or meglumine antimoniate (IM or IV) 20 mg 

Sbv+/kg/day for 17 day plus Paromomycin (IM) 15 mg (11 mg base)/
kg/day for 17 days [A]

 – Liposomal amphotericin B (IV) 10 mg/kg single dose plus Sodium 
stibogluconate 20 mg/kg/day for 10 days [not recommended]

 – Liposomal amphotericin B (IV) 10 mg/kg single dose plus miltefos-
ine (orally) 2.5 mg/kg/day for 10 days [not recommended]

 – Miltefosine (orally) 2.5 mg/kg/day for 28 days [not recommended]
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of 20 mg/kg has proven to be effective (Berman et al. 1998). In Colombia two cases 
were published where the treatment with antimonials had failed but who responded 
to liposomal amphotericin B (Velez et al. 2009).

Although pentamidine is recommended by the Pan American Guide for the treat-
ment of infectious diseases, there is little literature about its use in Latin America. 
Moreover a decrease of its efficacy has been observed which added to its serious 
and sometimes irreversible toxicity, and the development of other drugs has made 
that it is practically abandoned.

There is no data about paromomycin for visceral leishmaniasis in Latin America.

8.6  Treatment of Failures and Relapses

There is scare experience to give a strong evidence recommendation of a therapeutic 
option for a VL infection that has initially failed to respond or that has relapse. They can 
be treated with another drug, or use the same drug in a different dose or for longer peri-
ods, or a combination therapy can be administrated. The selection of the drug must be 
based on the Leishmania species involved, on the immune situation of the patient and on 
the prevalence of therapeutic failure rates in the geographic area of acquisition.

8.7  Treatment of Visceral Leishmaniasis  
Under Special Conditions

8.7.1  Visceral Leishmaniasis and HIV Co-Infection

Leishmania and HIV co-infection have been reported in more than 35 countries. In 
the early 1990s, a rapid increase in the incidence of VL/HIV co-infection was 
noticed in the Mediterranean basin, coinciding with the peak of the HIV epidemic. 
The 85% of the countries where the WHO detected the first cases of co-infections 

Box 8.5 Therapeutic Options for Visceral Leishmaniasis in the Latin America 
Region
• Sodium stibogluconate or meglumine antimoniate: (IM or IV) 20 mg 

Sbv+/kg/day for 28–30 days [B]
• Amphotericin B deoxycholate: (IV) 0.7–1 mg/kg/day, on alternate days, 

for 15–20 doses [C]
• Liposomal amphotericin B: (IV) 3–5 mg/kg/day for 6–10 doses (up to 

total dose of 30 mg/kg) [C]
• Pentamidine isethionate: (IM or IV) 4 mg/kg/day, on alternate days or 

three times a week, for 15–20 doses [not recommended]
• Miltefosine: (orally) for 28  days; 2.5  mg/kg/day in children aged 

2–11 years; 50 mg/day in those aged ≥12 years with bodyweight <25 kg; 
100 mg/day in those aged ≥12 years with bodyweight ≥25 kg; 150 mg/day 
in those aged ≥12 years with bodyweight ≥50 kg [C]
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were in the Mediterranean basin, with Spain in the lead (Alvar et al. 1997). The 
number of cases of co-infection reached its peak in 1997, and its incidence pla-
teaued between 1998 and 2001. Since 2001, the incidence of VL/HIV co-infection 
has decreased significantly mainly due to the administration of antiretroviral treat-
ments (ARTs) for HIV in the Mediterranean region (Alvar et al. 2008). On our days 
there are other geographical areas, mostly Ethiopia and Sudan, where the rate of 
VL/HIV co-infection is very high, probably due to the fact that ARTs are not so 
widespread. Interestingly, VL/HIV co-infection is increasing in other regions, such 
as in certain areas of India, where the incidence of HIV is low (<1%). The likely 
cause is population movements, and VL/HIV co-infection should be considered an 
emerging problem in these regions (Diro et al. 2014b; Singh 2014).

Patients with VL and HIV co-infection have usually a worse therapeutic response 
presenting frequent relapses especially among those patients with CD <200 cell/
μL. Only a few clinical trials have been conducted on the efficacy of some drugs for 
VL/HIV co-infection, and the majorities have been carried out in Europe (infections 
caused by L. infantum) and East Africa. Many questions still remain unanswered, 
such as the optimal drug, dosage, duration of treatment and prophylaxis and the 
efficacy of combined therapies for VL/HIV co-infection (Cota et al. 2013).

8.7.1.1  The Mediterranean Region
The evidence currently available on the efficacy of pentavalent antimonials in HIV 
patients has been gathered mainly in European studies reporting varying cure rates 
ranging from 33 to 82%, with high relapse rates (Pintado and Lopez-Velez 2001). 
Specifically, two clinical trials have been performed comparing meglumine antimo-
niate with amphotericin B deoxycholate and amphotericin B lipid complex. The 
efficacy between pentavalent antimonials and amphotericin in the two evaluated 
presentation were similar. However, the toxicity of pentavalent antimonials was 
substantially higher (Laguna et al. 1999, 2003).

Experience with liposomal amphotericin B is based on studies performed in four 
European health centres, where VL was treated with liposomal amphotericin B in 
HIV patients, with a good initial clinical and parasitological response, although all 
patients who completed follow-up eventually relapsed (Russo et al. 1996).

In Germany, a study was performed with miltefosine in HIV patients in whom 
other previous treatment for VL had failed. Initially, the cure rates were high, but 
almost all patients finally relapsed when miltefosine was discontinued. However, 
miltefosine was well tolerated even in long-term treatment periods, suggesting that 
clinical relapse could be either treated by administering repeated courses of miltefo-
sine or prevented with miltefosine in combination with other antileishmanial drugs 
(Sindermann et al. 2004). Another study performed in Spain described four cases of 
co-infected patients who were severely immunosuppressed and who had not 
responded to a previous treatment with amphotericin B or pentavalent antimonials 
and that where treated with miltefosine. Initially, all patients responded clinically 
but, when treatment was discontinued, all patients relapsed (Troya et al. 2008).

Combination therapy has been tested in several studies in the Mediterranean 
region for VL/HIV co-infected patients. In Spain, a study performed with 11 VL/
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HIV co-infected patients due to L. infantum, meglumine antimoniate was com-
bined with allopurinol, and good results were obtained (Laguna et al. 1994). Also 
in Spain, another case was reported of a co-infected patient who did not respond 
to previous monotherapies and who finally responded to a combined therapy of 
meglumine antimoniate plus paromomycin followed by maintenance therapy with 
itraconazole plus miltefosine given 1 month on and 2 months off until CD4 cell 
count was 350 cells/mm3 for 3–6 months (Barragan et al. 2010). A case reported 
in Italy described a co-infected patient who received treatment with liposomal 
amphotericin B and the growth factor of rHuGM-CSF colonies (Mastroianni 
2004). A German HIV-positive patient who had acquired VL after visiting several 
southern European countries did not response to liposomal amphotericin B and to 
miltefosine. He finally responded to a combination therapy with intravenous pent-
amidine and oral fluconazole for 3 weeks (Rybniker et al. 2010).

8.7.1.2  The Indian Subcontinent and South-East Asian Region
In India, the use of pentavalent antimonials is limited due to the high resistance rates 
reported, especially in the state of Bihar. VL infection in HIV patients—with lower 
cure rates and higher relapse rates as compared to immunocompetent patients—
could be associated with higher resistance to antimonial drug (Chakravarty and 
Sundar 2010).

In a retrospective study performed in India, liposomal amphotericin B was given 
to recently diagnosed VL/HIV co-infected patients with a final cure rate obtained at 
1- to 2-year follow-up of 85%, and the tolerance to the drug was excellent (Sinha 
et al. 2011b).

There are no specific studies performed in the Indian subcontinent for patients 
with VL and HIV co-infection treated with miltefosine. However recent studies per-
formed with immunocompetent patients have revealed that after a decade of use of 
miltefosine in the Indian subcontinent, the relapse rate has increased and several 
risk factors for the development of tolerance and resistance to this drug have been 
identified. Therefore, HIV patients, who show higher relapse rates and more persis-
tent asymptomatic parasitaemia than non-HIV patients (van Griensven et al. 2014), 
could be a group at a higher risk of developing resistance or tolerance to miltefosine 
in this area with anthroponotic transmission.

A retrospective study was carried out in India in a clinical cohort of 102 VL/HIV 
co-infected patients. The treatment administered was liposomal amphotericin B in 
combination with miltefosine. Cure rates at 6, 12 and 18 months did not reach 30% 
(Mahajan et al. 2015).

8.7.1.3  East African Region
Studies in East Africa with pentavalent antimonials for VL and HIV co-infected 
were performed mainly in Ethiopia, reporting heterogeneous cure rates, but most of 
them did not reach the 50% of patients cured (Ritmeijer et al. 2001, 2006; Hailu 
et al. 2010b). Moreover toxicity reached 21.1% of patients in some studies which 
made patients having to discontinue the treatment temporarily or permanently (Diro 
et al. 2014a).
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In another study performed in Ethiopia liposomal amphotericin B was adminis-
tered to a cohort of HIV-positive and HIV-negative patients reaching a 60% cure 
rate (Ritmeijer et al. 2011). In a retrospective study carried out in eastern Sudan, 
liposomal amphotericin B was administered to a cohort of VL patients. Although 
the cure rate for non-HIV patients was high, mortality in VL/HIV co-infected 
patients was substantial. The specific cure rate for HIV patients is not specifically 
reported in the study (Salih et al. 2014).

In Ethiopia, a randomized, open-label clinical trial was performed with oral milt-
efosine versus pentavalent antimonials in a population where HIV is highly preva-
lent. In this case, miltefosine was observed to be safer for HIV-infected patients, but 
less effective than pentavalent antimonials (Ritmeijer et al. 2006).

8.7.1.4  Secondary Prophylaxis for VL in HIV Co-Infection (Box 8.7)
In VL/HIV co-infected patients after the patient has finished and response to the 
initial treatment for VL, there is some times the need to establish a secondary pro-
phylaxis. There is a meta-analysis that included 1017 co-infected patients that 
reported that secondary prophylaxis reduces significantly the relapse rate of VL 
(OR 0.228). However, there is scarce information that can determine which is the 
best drug, the dose to be given and which is the most effective regimen (Cota et al. 
2011).

The only randomized clinical trial performed took place in Spain, and 
 maintenance therapy with amphotericin B lipid complex was compared with no 
maintenance therapy. Results demonstrated how maintenance therapy reduced the 
relapse rates from 22 to 50% (Lopez-Velez et al. 2004). Another prospective study 
evaluated the effectiveness of maintenance therapy with liposomal amphotericin B 
and reported up to 80% of patients free of diseases after 12  months follow-up 
(Molina et  al. 2007). In another study maintenance therapy with pentavalent 
 antimonials were evaluated, and the relapse rate reduced significantly more than in 
those patients who either did not receive any treatment or who received allopurinol 
as secondary prophylaxis (Ribera et al. 1996). Pentamidine was also evaluated, and 

Box 8.6 Therapeutic Regimens for Visceral Leishmaniasis and HIV Co-Infected 
Patients
• Mediterranean region

 – Sodium stibogluconate or meglumine antimoniate: (IM or IV) 20 mg/
Sbv+/kg/day for 28 days [B]

 – Amphotericin B: (IV) 0.7 mg/kg/day for 28 days [A]
 – Amphotericin B lipid complex: (IV) total dose 30 mg/kg [B]

• Indian Subcontinent and Central Asia region
 – Liposomal Amphotericin B: (IV) total dose 20–30 mg/kg [C]

• East Africa region
 – Sodium stibogluconate or meglumine antimoniate: (IM or IV) 20 mg/

Sbv+/kg/day for 28 days [B]
 – Miltefosine (orally) 100 mg/day for 28 days [B]
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there were no relapses during the follow-up period (Perez-Molina et  al. 1996). 
Miltefosine was evaluated in Portugal as a maintenance therapy in three patients 
remaining free of relapse for a median period of 20 months (Marques et al. 2008).

Another oral drug such as azoles has been found effective but based only on a 
series of cases where itraconazole or a combination of itraconazole or fluconazole 
with allopurinol were evaluated (Lafeuillade et al. 1992; Raffi et al. 1995). The advan-
tage of these drugs is their good tolerance and low toxicity, although there is a risk of 
developing resistant fungal infections (Angarano et al. 1998; Torrus et al. 1996).

There is not clear data about until when maintenance therapy should be kept. 
According to different authors, once the patients have recovered their immune func-
tion with ART and the VL is quiescent, suspension of the prophylaxis could then be 
considered when the CD4+ count is maintained >200 cells/μL for more than 
6 months (Berenguer et al. 2000; Soriano et al. 2000).

8.7.1.5  Follow-Up and Detection of Relapse of VL and HIV 
Co-Infection

There are several factors that have been identified as possible risk factors for VL 
relapse among HIV patients: (a) CD 4 cell count <100  cells/mm3 when VL is 
diagnosed, (b) a low scarce increase in the CD 4 cell count in response to ART and 
(c) absence of secondary prophylaxis and history of previous episodes of relapse 
(Cota et al. 2011). Relapse may occur even among those patients who have been 
treated correctly and are receiving ART and even with secondary prophylaxis, so 
probably these measures only partially protect the patients (Cota et  al. 2011). 
Hence these patients have to be monitored, indefinitely identifying clinical data 
that can suggest a relapse which should be parasitologically confirmed. It has 
been reported that the evidence of only a positive nonquantitative polymerase 
chain reaction (PCR) for Leishmania is not enough to determinate a VL relapse. 
However, the use of an ultrasensitive quantitative Leishmania PCR to monitor the 
parasite load seems useful to predict the risk of relapse in VL/HIV co-infected 
patients (Molina et al. 2013).

8.7.2  Visceral Leishmaniasis and Pregnancy

There is little experience on the treatment of VL in pregnancy, and most of the pub-
lished information is based on clinical cases, most of them from East Africa (Mueller 
et al. 2006; Adam et al. 2009).

Box 8.7 Therapeutic Regimens of Secondary Prophylaxis for Leishmaniasis and 
HIV Co-Infected Patients
• Mediterranean region

 – Amphotericin B lipid complex (IV) 3–5 mg/kg/day every 3 weeks [A]
 – Meglumine antimoniate (IM or IV) 850 mg Sbv+ every 4 weeks [B]
 – Pentamidine isethionate (IV) 4 mg/kg/day every 2–4 weeks [C]
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Undoubtedly not treating pregnant women with VL can pose a risk for the health 
of the mother and the foetus much greater than the possible toxicity of the treatment. 
Fatal outcomes of VL during pregnancy have been described such as spontaneous 
abortion, small-for-birth date and congenital leishmaniasis (Nyakundi et al. 1988; 
Eltoum et al. 1992).

Among the different therapeutic options, amphotericin B and its lipid formula-
tions seem to be the most indicated. No congenital transmission and no spontaneous 
abortion have been described during amphotericin B treatment regimens on preg-
nant women (Thakur et  al. 1993b; Dereure et  al. 2003; Mueller et  al. 2006). 
Pentavalent antimonials do not seem to be safe during pregnancy due to its potential 
teratogenic effect (Paumgartten and Chahoud 2001). Moreover, although pentava-
lent antimonials have been described as efficient for VL in pregnant women and 
able to avoid vertical transmission, relapse and therapeutic failures of VL have also 
been described (Utili et al. 1995). Paromomycin is an aminoglycoside able to cross 
the placental barrier and can accrue in the foetus plasma and amniotic fluid. There 
are no data about its use for VL in pregnant women, but as other aminoglycosides, 
its use could cause ototoxicity to the foetus, so it should not be administrated during 
pregnancy (Davidson et al. 2009). Pentamidine is also contraindicated during preg-
nancy as well as miltefosine because they are both potentially embryotoxic and tera-
togenic. In fact, women in child-bearing age should be tested for pregnancy before 
administrating any of these teratogenic drugs, and in the case of miltefosine, contra-
ception should be administrated during and for 3 months after treatment (Monge- 
Maillo and Lopez-Velez 2015).
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