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Abstract

About one-sixth of the world’s population is affected by a neglected tropical disease as defined by the World Health Organi-
zation and Center for Disease Control. Parasitic diseases comprise most of the neglected tropical disease list and they are
causing enormous amounts of disability, morbidity, mortality, and healthcare costs worldwide. The burden of disease of
the top five parasitic diseases has been estimated to amount to a total 23 million disability-adjusted life-years. Despite the
massive health and economic impact, most drugs currently used for the treatment of parasitic diseases have been developed
decades ago and insufficient novel drugs are being developed. The current review provides a compilation of the systemic
and target-site pharmacokinetics of established antiparasitic drugs. Knowledge of the pharmacokinetic profile of drugs
allows for the examination and possibly optimization of existing dosing schemes. Many symptoms of parasitic diseases are
caused by parasites residing in different host tissues. Penetration of the antiparasitic drug into these tissues, the target site
of infection, is a prerequisite for a successful treatment of the disease. Therefore, for the examination and improvement of
established dosing regimens, not only the plasma but also the tissue pharmacokinetics of the drug have to be considered.
For the current paper, almost 7000 scientific articles were identified and screened from which 429 were reviewed in detail
and 100 were included in this paper. Systemic pharmacokinetics are available for most antiparasitic drugs but in many cases,
not for all the relevant patient populations and only for single- or multiple-dose administration. Systemic pharmacokinetic
data in patients with organ impairment and target-site pharmacokinetic data for relevant tissues and body fluids are mostly
lacking. To improve the treatment of patients with parasitic diseases, research in these areas is urgently needed.

1 Introduction

Most available antiparasitic drugs were developed
decades ago and novel antiparasitic agents are urgently
needed

Tissue pharmacokinetic studies for most antiparasitic
drugs are lacking, but they are essential to optimize the
treatment of parasitic diseases and we encourage scien-
tists to help fill this gap

There also is a void of studies investigating the pharma-
cokinetic/pharmacodynamic relationship of antipara-
sitic agents. Extending the knowledge in this field will
improve the treatment of patients infected with parasitic
diseases worldwide
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Parasitic diseases are responsible for a tremendous amount of
disability, morbidity, mortality, and healthcare costs world-
wide. About one-sixth of the world’s population is infected
with a neglected tropical disease (NTD) [1]. Although the
NTDs as defined by the World Health Organization and
Center for Disease Control are not exclusively made up by
parasitic diseases, parasitic diseases comprise most of the
NTD list. The Global Burden of Diseases Study from 2010
estimates the burden of disease of the top five parasitic dis-
eases (cryptosporidiosis, intestinal nematode infections,
leishmaniasis, schistosomiasis, and lymphatic filariasis) to
amount to a total 22.94 million disability-adjusted life-years
[2, 3]. Including other parasitic diseases from the group of
NTDs, the number adds up to almost 30 million disabil-
ity-adjusted life-years. This means that 30 million years
of healthy life were lost to premature death and disability
because of parasitic diseases. Although many parasitic dis-
eases do not directly lead to death, still 248,900 yearly deaths
due to parasitic diseases (excluding malaria) are estimated by
the authors of the Global Burden of Disease Study [3].
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Most of the parasitic infections are limited to developing
countries in the tropics and subtropics and affect the world’s
poorest people. For a long time, pharmaceutical companies
and industrial nations did not show much interest in develop-
ing new antiparasitic drugs and most drugs that are currently
used for the treatment of these infections have been devel-
oped decades ago. In recent years, major efforts have been
made by numerous organizations and initiatives to repurpose
old drugs, develop new drugs, and improve the treatment of
patients with parasitic disease worldwide.

In many parasitic diseases, the parasite invades certain
tissues of the host, causing a variety of different symptoms.
For the treatment of these infections, the antiparasitic drug
has to reach the target site of the infection, the respective tis-
sue. Therefore, for most parasitic infections, tissue penetra-
tion of the antiparasitic drugs is essential for clinical success
of the treatment. Pharmacokinetic studies investigating the
tissue pharmacokinetics of drugs can be employed to exam-
ine and potentially improve existing dosing schedules. This
can increase the efficacy of the treatment and decrease the
occurrence of drug toxicity. Furthermore, for repurposing
of drugs, knowledge of their target-site penetration may be
considered as a basis for exploring novel indications. With
this review, we aim to accumulate the currently published
data on the plasma pharmacokinetics and tissue pharmacoki-
netics of the globally available antiparasitic drugs.

2 Methods

A systematic search for human pharmacokinetic (PK) stud-
ies on anti-parasitic drugs in the PubMed US National
Library of Medicine database was performed. Antimalarial

Fig. 1 Flowchart depicting
reviewing and inclusion criteria
and the number of articles
reviewed

Articles excluded based on title and
abstract review: trial not pertinent to our
analysis, patient population not
appropriate

n=6475

Articles excluded after
detailed review:
insufficient/incomplete
pharmacokinetic data,
population not appropriate

n =329
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drugs were excluded from this review because for most of
these agents tissue penetration is not relevant and inclusion
of all antimalarial drugs would be beyond the scope of this
study. Animal tissue PK data are sometimes used to estimate
the missing human tissue PK data. However, non-clinical PK
data were not included in this review because the transfer of
these data to humans has not been investigated thoroughly
and could potentially mislead the clinically oriented reader.

Pharmacokinetic studies up to August 2019 were included
in this review. The following search terms were used for
each individual drug: “drug name” AND pharmacokinet-
ics; “drug name” AND concentrations; “drug name” AND
tissue.

A total number of 6904 studies were screened for rel-
evant PK content with the use of the title and abstract
(Fig. 1). If studies with potential PK data were identified,
these were read in detail and PK parameters were gathered.
In this review, only those studies that most accurately dis-
play the common dosing schedules and provide the most
detail regarding plasma and tissue pharmacokinetics were
included. The literature search was limited to publications in
English and German. Studies on patients were only included
if the study drug was administered for the treatment of a
parasitic disease. Only original papers on human subjects
were included. Pharmacokinetic studies on children were
only included if no comparable study was identified in adults
or if children constitute the main treatment population for
the respective disease. Studies were excluded if another
study in the same compartment and with the same or a very
similar dosing schedule was available with a better quality
of data or more patients studied.

Articles identified and screened
for retrieval until 20.07.2019
n = 6904

y

Articles reviewed in detail
n =429

y

Articles included
n =100
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3 Systemic and Target-Site
Pharmacokinetics

3.1 Albendazole

The PK parameters of albendazole (ALB) after oral admin-
istration of a single dose (SD) and multiple doses (MD) in
healthy volunteers and patients are shown in Table 1. Stud-
ies were included only where ALB was ingested with food
because administration with meals is recommended. As a
result of the high lipid solubility and low aqueous solubil-
ity of ALB, high-fat foods substantially increase absorp-
tion of ALB [4]. In a study that investigated the effect of
food intake on the absorption of ALB, a fatty meal led to a
four-fold increase of the mean plasma area under the con-
centration—time curve (AUC) [5]. Albendazole is metabo-
lized via a first-pass mechanism in the liver to the active
compound ALB sulfoxide. Albendazole is only available
for oral administration and the most commonly used dose
is 400 mg daily. One study with diethylcarbamazine as
concomitant medication was also included because this
combination is indicated for certain parasitic diseases.
Albendazole can be used for the treatment of a vari-
ety of parasitic diseases. Among them loiasis, filariasis,
giardiasis, cysticercosis, toxocariasis, echinococcosis, and
soil-transmitted helminthiases. Therefore, the penetration
of ALB into numerous target tissues is of relevance. Tissue
PK studies for cerebrospinal fluid (CSF), breast milk, and
echinococcal cyst fluid were included. Several other stud-
ies on the tissue pharmacokinetics of ALB have been pub-
lished, but those were excluded from the review because of
the poor quality of the data (no transfer ratios, only single
concentrations measured, no PK calculations).

3.2 Amphotericin B

Amphotericin B (AmB) is available as a standard formula-
tion with desoxycholate (AmBD) and two lipid formula-
tions, namely AmB lipid complex (ABLC) and liposomal
AmB (LAmB). The lipid formulations have been devel-
oped to decrease the nephrotoxic effects of AmBD. All
three formulations can only be administered intravenously.
Single-dose PK parameters of the three formulations are
shown in Table 1, for ABLC, multiple-dose PK parameters
are also given.

Therapeutic indications include systemic mycoses and
infections with different protozoan pathogens, the most
important being visceral leishmaniasis. Tissue penetration
studies of AmB have been included in Table 2 for the fol-
lowing compartments: epithelial lung fluid, lung tissue,
buccal mucosal tissue, and wound eschar. Two studies on

tissue penetration of LAmB into pleural fluid are avail-
able in the literature, but they included only one patient
each and were therefore not included in our table. The
first study found a LAmB penetration ratio of 0.094 by
dividing the AUC after 24 h in tissue by the AUC after 24
h in plasma. In this study, a patient with pulmonary zygo-
mycosis and empyema was administered multiple doses of
7.5 mg/kg bodyweight LAmB every second day [6]. In the
second study, a patient with sepsis and pneumonia showed
a penetration ratio of 0.045 for LAmB. This ratio was cal-
culated by dividing the concentration of LAmB in pleural
effusion by the simultaneously measured concentration
in plasma [7]. The same study also investigated penetra-
tion ratios of ABLC and ABCD into pleural effusion.
For ABCD, five patients were analyzed and a mean ratio
of 0.13 was found. The study included only one patient
with ABLC with a penetration ratio of 0.45. Because this
study does not include the exact dosing schedules and for
LAmB and ABLC only one patient was studied, it was not
included in Table 2 [7].

Only one study was identified in patients with organ
impairment. This study is not shown in Table 3 because
it was conducted in patients with continuous venovenous
hemodiafiltration. The authors of this study report a half-life
of 48.2 h, a clearance of 31 L/h, and a volume of distribution
of 1607 L after a dose of 5 mg/kg bodyweight of ABLC [8].

3.3 Benznidazole

Benznidazole (BZD) belongs to the group of nitroimidazole
anti-parasitic agents and is mainly used for the treatment of
Chagas disease, an infection with Trypanosoma cruzi.

It is only available as an oral formulation and the usual
dose is 5-10 mg/kg bodyweight per day in two divided
doses. Detailed PK data after multiple doses have not been
published; therefore, only SD PK data are provided in
Table 1.

Trypanosoma cruzi can penetrate the central and periph-
eral nervous system and smooth muscle in the heart,
oesophagus, and colon. However, thorough studies on tis-
sue pharmacokinetics could not be identified, except for one
penetration study into breast milk (Table 2).

3.4 Diethylcarbamazine

Diethylcarbamazine (DEC) is available as an oral and intra-
venous formulation; however, currently, only oral use is rec-
ommended. Oral doses from 2 to 6 mg/kg bodyweight are
usually used. Data of two SD PK studies in healthy volun-
teers are provided in Table 1. Two studies investigating the
plasma pharmacokinetics of DEC in patients with moderate
and severe renal impairment could be identified (Table 3).
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Diethylcarbamazine can be used for the treatment of dif-
ferent filarial diseases, such as lymphatic filariasis, loiasis,
tropical pulmonary eosinophilia, and onchocerciasis. No tis-
sue PK studies could be identified that met our requirements,
except for one study that investigated the penetration of DEC
into saliva (Table 2). Tissue penetration of the drug would
however be crucial to successfully treat the above-named
parasitic infections.

3.5 Eflornithine

Eflornithine (EFO) can be administered orally or intrave-
nously. It is used for the treatment of African trypanoso-
miasis (HAT) caused by Trypanosoma brucei gambiense.
Only one plasma PK study after multiple administration of
the drug has been identified that provides sufficient detail
(Table 1).

Trypanosomes can cross the blood—brain barrier and pen-
etrate into the CSF leading to neurological symptoms. To
treat those infections, sufficiently high drug concentrations
in CSF are of utmost importance. Two studies were identi-
fied that investigated CSF concentrations of EFO (Table 2).

3.6 Fexinidazole

Fexinidazole (FEX) is a 5-nitroimidazole derivative and can
only be administered orally. It was approved in 2018 for the
treatment of Trypanosoma brucei gambiense HAT and is
the most recent key achievement of the Drugs for Neglected
Diseases Initiative. It is of high value for HAT endemic
countries because it is the first entirely oral treatment for 7.
brucei gambiense HAT and showed promising results in a
number of clinical trials. Pharmacokinetic data for SD and
MD administration are provided in Table 1.

For the treatment of stage II HAT, penetration through
the blood-brain barrier is necessary. However, to date, no
human PK studies have investigated FEX PK in CSF or brain
tissue.

3.7 lvermectin

Ivermectin (IVM) is available as an oral and topical formula-
tion. Depending on the indication, doses ranging from 150 to
400 pg/kg bodyweight are used, either as a SD or in dosing
intervals of 2 weeks up to 2 years. If used for the treatment
of Strongyloides stercoralis hyperinfection syndrome and/or
disseminated disease, 200 pg/kg bodyweight per day for at
least 2 weeks is the recommended dose. Ivermectin should
be administered in fasting conditions to increase bioavail-
ability. Studies reporting human SD pharmacokinetics of
IVM for different doses are presented in Table 1.
Ivermectin is effective against a number of parasites,
including Onchocerca volvulus, Wuchereria bancrofti,
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and Brugia malayi, and different intestinal helminths and
ectoparasites. Although tissue PK data for different com-
partments would be of interest, only one study on breast
milk penetration and one study on skin penetration could be
identified that provide sufficient data to be included in this
review (Table 2).

3.8 Mebendazole

Mebendazole (MEB) belongs to the group of benzimida-
zoles and is currently available as an oral formulation. The
corresponding PK data after oral administration are provided
in Table 1. Depending on the indication, it is used in differ-
ent dosages.

This antiparasitic drug in mainly used for the treatment of
infections with nematodes and cestodes, namely echinococ-
cosis, toxocariasis, and trichinellosis. Therefore, penetration
of MEB into CSF, cyst fluid in the liver and lung, muscle
tissue, eye, and different other organs is crucial for the anti-
parasitic effects of MEB. Pharmacokinetic studies on tissue
penetration of MEB are very limited and only available for
echinococcal cyst fluid (Table 2).

3.9 Melarsoprol

Melarsoprol (MSP) is an arsenical compound that is avail-
able for intravenous injection and is highly toxic. Several
different treatment regimens are being used. The PK data
after a typical treatment regimen are presented in Table 1.
Melarsoprol is used for the management of stage Il HAT and
one study investigating penetration of MSP into human CSF
could be identified (Table 2).

3.10 Metronidazole

Metronidazole (MDZ) belongs to the nitroimidazoles and
is the most frequently used member of this group. Metroni-
dazole exhibits antibacterial and antiprotozoal activity. It is
available for intravenous (i.v.) infusion and oral administra-
tion. Doses ranging from 250 mg to 2 g are routinely used
clinically depending on the indication. Pharmacokinetic data
after i.v. and oral administration are presented in Table 1.
Multiple plasma PK studies in patients with decreased liver
and renal function are available and presented in Table 3.
One study was excluded from the table because PK data
from patients with liver impairment and renal insufficiency
were mixed [9].

Regarding the antiparasitic use of MDZ, the main indica-
tions are invasive amoebiasis and giardiasis. The protozoan
parasite Giardia lamblia that causes giardiasis does not
invade extraintestinal tissue. However, for the treatment of
amoebiasis, penetration of MZD into liver abscesses and in
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some cases brain tissue is essential. The PK data for MDZ in
brain tissue, CSF, and muscle tissue are presented in Table 2.

3.11 Miltefosine

Miltefosine (MTF) is only available as an oral formulation.
The recommended dose is 50 mg either twice a day or three
times a day for 28 days, depending on the weight of the
patient. Human PK data for MD administration of MTF are
provided in Table 1.

The primary indication for the use of MTF is cutaneous
and visceral leishmaniasis. Pharmacokinetic studies that
investigated the penetration of MTF into tissue could not be
identified in the current literature.

3.12 Moxidectin

Moxidectin (MOX) is an anti-helminthic drug that is only
available as an oral formulation. The recommended dose
is 8 mg as a single dose. The corresponding PK data are
provided in Table 1.

Moxidectin was recently approved for the treatment of
onchocerciasis in the USA. Target sites for the treatment
of onchocerciasis are the skin, lymph nodes, and the eye.
Currently, there are no PK studies in these compartments
published; however, penetration data of MOX into human
breast milk are presented in Table 2.

3.13 Nifurtimox

Nifurtimox (NFT) is available in an oral form and usually
administered in doses ranging from 8 to 20 mg/kg body-
weight per day in three or four divided doses depending on
the age of the patients. Single-dose and MD PK data are
given in Table 1.

Nifurtimox is primarily used for the treatment of Ameri-
can trypanosomiasis, also named Chagas disease. Unfortu-
nately, we could not identify any relevant tissue penetration
studies for NFT.

3.14 Nitazoxanide

Nitazoxanide (NZX) is an anti-parasitic and anti-viral drug
that is used as an oral dose of 500 mg twice daily. Single-
dose and MD human PK studies are given in Table 1. The
drug is indicated for the treatment of amoebiasis and giar-
diasis, but no thorough tissue PK studies could be identified.

3.15 Oxamniquine
Oxamniquine (OXA) is an anti-schistosomal drug that is

used as an oral dose of 15-60 mg/kg bodyweight. Single-
dose PK data in healthy volunteers (HV) and patients with

advanced hepatosplenic schistosomiasis are presented in
Table 1.

Relevant tissue PK studies for OXA could not be identi-
fied. This might be attributable to the fact that OXA is pri-
marily indicated for use in intestinal schistosomiasis.

3.16 Paromomycin

Paromomycin (PAM) is available as an oral capsule and a
formulation for intramuscular (i.m.) injection. The recom-
mended i.m. dose is 15 mg/kg bodyweight of PAM sulfate
once per day. The usual oral dose is 25-35 mg/kg body-
weight per day of PAM sulfate in three divided doses. It
has to be noted that 11 mg of PAM base are equivalent to
15 mg of PAM sulfate. In Table 1, human PK data after i.m.
SD administration of PAM to HV and patients with visceral
leishmaniasis are presented. Absorption of PAM after oral
administration has been reported to be negligible [10].

The indications for treatment with PAM are visceral
leishmaniasis, giardiasis, intestinal amebiasis, and crypto-
sporidiosis. Yet, tissue PK studies for PAM are currently
missing.

3.17 Pentamidine

Pentamidine (PMD) is an antiprotozoal and anti-pneumocys-
tis drug that is available as a formulation for an i.v. or i.m.
injection and inhalation. The usual clinical dose is 4 mg/
kg bodyweight of PMD per day as an i.v. or i.m. injection.
Pharmacokinetic studies after SD and MD administration
of PMD to T. brucei gambiense- and Pneumocystis carinii-
infected patients could be identified (Table 2).

For the treatment of African trypanosomiasis, penetration
of the blood-brain barrier would be beneficial. In the cur-
rent literature, one study could be identified that investigated
penetration of PMD into CSF (Table 2).

One study was excluded from the data of patients with
organ impairment shown in Table 3. This study reported
a volume of distribution at steady state of 32.4+45.3 L, a
clearance of 329+ 58 L/h, and an AUC from zero to infinity
of 0.75+0.16 ug h/mL for patients undergoing long-term
hemodialysis [11].

3.18 Pentavalent Antimony

Pentavalent antimony (SbV) can be administered as meg-
lumine antimoniate (MA) or sodium stibogluconate and
formulations for i.v., i.m., and intralesional applications are
available. The usual dose of SbV is 20 mg/kg bodyweight
per day for 10-28 days. Pharmacokinetic data for the i.m.
injection of MA and sodium stibogluconate are provided in
Table 1.
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Pentavalent antimony is used for the treatment of vis-
ceral, cutaneous, and mucocutaneous leishmaniasis. Hence,
penetration of SbV into soft tissue, liver, spleen, bone mar-
row, and lymph nodes would be beneficial. Only two skin
penetration studies on sodium stibogluconate (Table 2) and
one skin penetration study on MA could be identified. How-
ever, the study on MA was not included because of the poor
quality of the data. No other tissue penetration studies were
found.

3.19 Praziquantel

Praziquantel (PZQ) exhibits antiparasitic activity and is used
in a variety of different dosing regimens. Doses typically
range from 15 to 40 mg/kg bodyweight several times per day.
For population-based treatment of Opisthorchis viverrini, a
SD of 40 mg/kg is recommended. The SD and MD PK data
after different doses of PZQ are presented in Table 1.

Praziquantel is used to treat schistosomiasis, intestinal
fluke infections, liver fluke infections, paragonimiasis, and
cysticercosis. Target sites for the treatment of these infec-
tions include virtually every organ, but the most important
are the biliary system, the liver, the lung, and the central
nervous system. In the currently available literature, tis-
sue PK studies in CSF and human breast milk were identi-
fied (Table 2). Two studies investigating the concentration
of PZQ in cyst fluid in patients with cysticercosis were
excluded from Table 2 because of the poor quality of the
data [12, 13].

3.20 Pyrimethamine

Pyrimethamine (PYM) is administered orally and given in
doses ranging from 25 to 75 mg. A loading dose of 200 mg
of PYM is recommended in some cases. It is usually given
in combination with sulfadiazine. The data from different
plasma PK studies after SD and MD of PYM for different
doses are provided in Table 1.

The main antiparasitic indication for PYM use is toxo-
plasmosis. Toxoplasmosis cysts mainly appear in the brain,
eye, bone, and cardiac muscle. Tissue PK studies in CSF,
brain tissue, saliva, and human breast milk are available in
the literature; however, PK data for the other compartments
could not be identified (Table 2).

3.21 Sulfadiazine

Sulfadiazine (SDZ) is available as an oral and i.v. formula-
tion and is administered in doses from 1 to 1.5 g four times
per day. Plasma PK parameters after SD and MD administra-
tion in HV are available in the literature (Table 1).

For the treatment of parasitic diseases, it is primarily
used for toxoplasmosis in combination with PYM. Tissue
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penetration studies in leg lymph nodes after SD and MD
administration are given in Table 2.

3.22 Suramin

Suramin (SUR) is administered as an i.v. infusion of 20 mg/
kg bodyweight after administration of a test dose of 5 mg/kg
bodyweight. Only one plasma PK study after MD adminis-
tration of SUR was identified (Table 1). Suramin is indicated
for the treatment of stage I HAT; however, no tissue penetra-
tion studies for SUR were found.

3.23 Tinidazole

Tinidazole (TDZ) belongs to the group of nitroimidazoles
and can be administered as an oral or i.v. formulation. The
usual dose is 2 g of TDZ four times per day. Plasma PK data
after oral and i.v. SD are given in Table 1.

Tinidazole is approved for the treatment of giardiasis,
amebiasis, and trichomoniasis. Different tissue penetration
studies for TDZ are available (Table 2).

Two PK studies were excluded from Table 3 because they
were performed in a patient undergoing hemodialysis. In the
first study, a single dose of 800 mg of tinidazole was intra-
venously administered to patients undergoing hemodialysis.
In this study, a half-life of 4.25+0.43 h and 12.9+1 h was
reported during and after dialysis, respectively. Additionally,
a dialysis clearance of 49.9 3.2 mL/min was reported [14].
The second study in patients undergoing hemodialysis was
conducted after oral administration of 2 g of tinidazole. This
dosage led to a half-life between dialysis of 18.37+3.54 h
and a dialysis clearance of 71 +7.7 mL/min [15].

3.24 Triclabendazole

Triclabendazole (TBD) is a member of the benzimidazoles
and is usually administered as an oral dose of 10 mg/kg
bodyweight. The corresponding plasma pharmacokinetics
after SD administration are shown in Table 1.

Triclabendazole is typically used for the treatment of fas-
cioliasis and paragonimiasis. Therefore, good penetration of
TBD into the biliary system, the liver, the lung, and the brain
would be beneficial. However, no tissue PK studies for TBD
could be identified.

4 Discussion

Parasites can invade virtually every organ and cause infec-
tions that impair the quality of life and even cause death.
Many different anti-parasitic agents are available to treat
those infections. However, most of these agents were devel-
oped decades ago. Some even go back to the very beginnings
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of anti-infective chemotherapy. Despite their long availabil-
ity, for many drugs, penetration into the particular target
tissue has not been investigated. Yet, to effectively treat a
parasitic infection, the anti-parasitic agent has to reach the
tissue where the parasite resides in sufficiently high con-
centrations. Knowledge of the amount of tissue penetration
would therefore allow for informed analysis of the avail-
able treatment schemes and could help optimize treatment
of parasitic diseases.

Particularly, knowledge of penetration into CSF and brain
tissue would be of immense value for ALB, BZD, EFO,
FEX, IVM, MEB, MSP, MDZ, NFT, NZX, PMD, PZQ,
PYM, SDZ, SUR, and TDZ. All of these drugs are used
for the treatment of diseases that affect the central nervous
system. The penetration into the liver or the biliary system
is especially interesting for ALB, MEB, MDZ, MTF, NZX,
PAM, SbV, PZQ, TDZ, and TBD because those drugs target
parasites that regularly invade the liver and biliary system.
Lung penetration is pivotal for ALB, AmB, DEC, MEB,
PZQ, and TBD, whereas the eye is an important target
organ for ALB, DEC, IVM, MEB, MOX, PYM, and SDZ.
Penetration of lymphatic tissue and soft tissue is essential
for ALB, AmB, DEC, IVM, MTF, MOX, PAM, SbV and
ALB, BZD, DEC, IVM, MTF, MOX, PAM, SbV, PZQ,
PYM, SDZ, respectively. Evidently, there is an enormous
need for tissue PK studies in the field of antiparasitic chemo-
therapy. The available PK tissue studies on these agents are
accumulated in Table 2 and this table clearly shows that for
many of the drugs, proper tissue PK studies are lacking. We
encourage scientists to fill that gap and help optimize the
treatment of parasitic diseases and thereby improve patient
care worldwide.

Apart from the PK data of the drug, knowledge of the
PK/pharmacodynamic (PD) relationship of the antimicrobial
agent is a prerequisite to employ target attainment analysis
and evaluate the existing treatment schemes. The focus of
the current review lies on the pharmacokinetics of antipara-
sitic drugs, yet from a non-systematic screening of literature
it is obvious that in contrast to anti-bacterial drugs, the PK/
PD indices that define the efficacy of antiparasitic drugs,
have only been investigated very sparsely. More extensive
PK/PD analyses are only available for antimalarial dru