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http://magazine.jhsph.edu/2011/malaria/online_extras/galleries/malaria_life_cycle/

Plasmodium falciparum - životní cyklus

Předvádějící
Poznámky prezentace
Malarie je onemocneni zpusobene plasmodiem, jednobunecnym parazitem patricim do skupiny apicomplexa. Tento parazit je prenasen takzvane dvouhostitelsky. Ke svemu vyvoji potrebuje obratlovce a komara. Clovek je hostitelem 5ti druhu plasmodii: P. falciparum, P. vivax, P. malariae, P. ovale a P. knowleski. Onemocneni “malarie” ma u kazdeho z druhu sva specifika, jak co se tyce priznaku a jejich zavaznosti, tak lecby. Nejzavaznejsi formy malarie nejcasteji vyvolava Plasmodium falciparum. O jeho zivotnim cyklu si ted rekneme neco vice.



Malaria Clinical presentation

 symptoms of uncomplicated malaria can be rather non-specific

 untreated malaria can progress to severe forms that may be 
rapidly (<24 hours) fatal

 most frequent symptoms include fever and chills, which can be 
accompanied by headache, myalgias, arthralgias, weakness, 
vomiting, and diarrhoea

 Other clinical features include splenomegaly, anemia, 
thrombocytopenia, hypoglycemia, pulmonary or renal 
dysfunction, and neurologic changes



Malaria Epidemiology



World malaria report 
2022

 247mil případů (232/245/247) 234 Afrika

 4,9mil P. vivax

 619 000 úmrtí (568/625/619) 593 Afrika

Venezuela 
1mil 2018

Burundi 
7,2 mil 2019

2016 prvně po více než 20ti letech, 
kdy byl nárůst počtu případů!!!

Předvádějící
Poznámky prezentace
https://www.who.int/malaria/publications/world-malaria-report-2018/en/



World malaria report 

https://www.who.int/malaria/publications/world-malaria-report-2018/en/

Imports to Europe

Předvádějící
Poznámky prezentace
https://www.who.int/malaria/publications/world-malaria-report-2018/en/



Importovány do ČR z 
2015-2017 

92%

3%
4% 1%

Africa Asia
Melanesia South America

2006-2014 Africa represented just 66%



World malaria
report 

https://www.who.int/malaria/publications/world-malaria-report-2018/en/
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Předvádějící
Poznámky prezentace
https://www.who.int/malaria/publications/world-malaria-report-2018/en/



Malaria 

 RDT antigen – P. falciparum/ P.spp

 Microscopy – species determination, parasitemia 

 PCR – detection of sub microscopical parasitemia, 
mixed infections, damaged plasmodia



 HRP – 2 

Plasmodium falciparum

Sequence polymorphysm
 Aldolase

Plasmodium  spp.

High false negativity P. 
ovale a P.malariae

Malaria
RDT 



 Esential for 
parasitaemia

 Detection minimum 
parasitaemia 0.001%

 Species identification

Malaria
microscopy



Thin and thick smear



Malaria
microscopy

Thick smear Thin smear

10x senzitivity Morfology

Plasmodium falciparum (GI) Plasmodium falciparum (GI)



Plasmodium falciparum Plasmodium vivax

Thin smear



Malaria treatment

Intermitent preventive 
treatment in pregnancy (IPTp)

IPTp (2 doses sulfadoxine-
pyrimethamine) female15-49 
last pregnancy

•2010-2015 6% - 31% increase

ACT – first line treatment



Leishmaniasis

 700 000-1 mil cases / year

 40 000 deaths

 Over 20 species of Leishmania

 30 species of sandfly can 
transmit



Leishmaniasis

visceral cutaneous

Předvádějící
Poznámky prezentace
21-30Visceral disease is usually caused by Leishmania donovani, L. infantum, or L. chagasi,[3] but occasionally these species may cause other forms of disease.[3] The cutaneous form of the disease is caused by more than 15 species of Leishmania.[3]  



Leishmaniasis Clinical presentation

 Cutaneous leishmaniasis is characterized by one or more cutaneous 
lesions on areas where sandflies have fed.

 sores can be painless or painful

 Some people have swollen glands near the sores

 Visceral leishmaniasis usually have fever, weight loss, and an enlarged 
spleen and liver

 Some patients have swollen glands.

 low blood counts, including a low red blood cell count (anemia), low white 
blood cell count, and low platelet count.

 Some patients develop post kala-azar dermal leishmaniasis.



Status of endemicity of 
visceral leishmaniasis

http://apps.who.int/neglected_diseases/ntddata/leishmaniasis/leishmaniasis.html

Number of cases 
India/ World

2005-2013 over 60 000



 People living with HIV are over 100 to 2,320 times more 
likely to develop kala azar in areas of endemicity

 Bihar has 80% of the kala azar cases reported in India

 After treating more than 13,000 patients since 2007 in 
Bihar’s Vaishali district, MSF began focusing on the 
treatment of kala azar-HIV co-infection in partnership with 
the Rajendra Memorial Research Institute of Medical 
Sciences (RMRIMS) in Patna in 2016.



http://apps.who.int/neglected_diseases/ntddata/leishmaniasis/leishmaniasis.html

Number of cases 2017
World 22 145

South-East Asia 6 176
Africa 6 050
Eastern Mediterranean 5 127
Americans 4 422

1990-2016 Brazil increase by 52,9%

Status of endemicity of 
visceral leishmaniasis



Status of endemicity of 
cutaneous leishmaniasis

http://apps.who.int/neglected_diseases/ntddata/leishmaniasis/leishmaniasis.html

Number of cases 2016
Eastern Mediterranean/ World 219 200

1. Syria 47 377
2. Afghanistan 35 184
3. Pakistan 27 151
4. Iraq 18 258

- Syria
2017

58%

71%



Leishmaniosis - Leishmania spp. 

 Microscopy – scrapings of the ulcer, bone marrow, 
histological slides 

 Serology – semiquantitative haemaglutation IgG 
Leishmania donovani

 Cultivation + Sequencing – species determination

Předvádějící
Poznámky prezentace
Leishmaniasis is a disease caused by parasites of the Leishmania type.[2] It is spread by the bite of certain types of sandflies.[2] The disease can present in three main ways: cutaneous, mucocutaneous, or visceral leishmaniasis.[2] The cutaneous form presents with skin ulcers, while the mucocutaneous form presents with ulcers of the skin, mouth, and nose, and the visceral form starts with skin ulcers and then later presents with fever, low red blood cells, and enlarged spleen and liver.[2][3]Infections in humans are caused by more than 20 species of Leishmania.[2] Risk factors include poverty, malnutrition, deforestation, and urbanization.[2] All three types can be diagnosed by seeing the parasites under the microscope.[2] Additionally, visceral disease can be diagnosed by blood tests.[3]Leishmaniasis can be partly prevented by sleeping under nets treated with insecticide.[2] Other measures include spraying insecticides to kill sandflies and treating people with the disease early to prevent further spread.[2] The treatment needed is determined by where the disease is acquired, the species of Leishmania, and the type of infection.[2] Some possible medications used for visceral disease include liposomal amphotericin B,[7] a combination of pentavalent antimonials and paromomycin,[7] and miltefosine.[8] For cutaneous disease, paromomycin, fluconazole, or pentamidine may be effective.[9]About 4 to 12 million people are currently infected[5][4] in some 98 countries.[3] About 2 million new cases[3] and between 20 and 50 thousand deaths occur each year.[2][10] About 200 million people in Asia, Africa, South and Central America, and southern Europe live in areas where the disease is common.[3][11] The World Health Organization has obtained discounts on some medications to treat the disease.[3] It is classified as a neglected tropical disease.[12] The disease may occur in a number of other animals, including dogs and rodents.[2]



Sleeping sickness- Trypanosoma 
gambiense,T. rhodesiense

 Microscopy – ulcer, aspirate 
from lymph nodes, blood, CSF, 

 PCR – kinetoplastid DNA

 Serology –

 HAT Ag for T. gambiense



Sleeping sickness

Number of new cases

Among travelers worldwide

T. rhodesiense case Malawi 2019 M US 36
• fishing in the Nkhotakota Wildlife Reserve 
but did not recall seeing any tsetse flies or experiencing
any tsetse bites. EAT is well documented in the reserve.
• Twelve days later, he developed an acute febrile illness
In Johannesburg EAT (parasitaemia 5000/microL) was confirmed.
• And the following complications have been noted: hepatic dysfunction with

clinical jaundice, thrombocytopenia (platelet count 15 x 109/L) with a
petechial rash, mild renal dysfunction, and early ARDS [adult
respiratory distress syndrome]. There is no evidence of a trypanosomal
chancre (present in about 80% of patients with EAT), his mental state
was normal, and the patient was hemodynamically stable with no
evidence of a myocarditis.
Suramin (test and 1st doses) has been administered with good response.
A CSF [cerebrospinal fluid] examination will be conducted once the
peripheral parasitaemia has cleared and the platelet count has
increased.

Předvádějící
Poznámky prezentace
Figure 1 Total number of new cases of human African trypanosomiasis reported to the World Health Organization, 1940–2013.�Note: Data from the World Health Organization.1,12,35,127Human African Trypanosomiasis among Patients from Nonendemic Countries –1902–2012Between the years 1902 and 2012, the number of HAT cases reported in patients from NEC totaled 244 



 (metabolit=sulfoxid a sulfon) antiparazitikum s aktivitou
proti

 Trypanosoma cruzi

 Trichomonas vaginalis

 Entamoeba histolytica

 Trypanosoma brucei

 Leishmania donovani

Nitroimidazole derivatives - Fexinidazole

Fexinidazole Winthrop, a Sanofi-Aventis product developed with the DNDi, received a positive 
endorsement from the European Medicines Agency on November 15th, 2018, for use in non-
European markets

• enzyme-mediated reduction by nitroreductases to 
generate cytotoxic species that cause DNA, lipid 
and protein damage

http://en.wikipedia.org/wiki/Trypanosoma_cruzi
http://en.wikipedia.org/wiki/Trichomonas_vaginalis
http://en.wikipedia.org/wiki/Entamoeba_histolytica
http://en.wikipedia.org/wiki/Trypanosoma_brucei
http://en.wikipedia.org/wiki/Leishmania_donovani
https://en.wikipedia.org/wiki/European_Medicines_Agency


Chagas disease

 Estimate 6-7 mil people, mainly in 
latin america are infected

N. Of cases WHO

Předvádějící
Poznámky prezentace
benznidazole and nifurtimox



Chagas disease



Chagas disease
Trypanosoma cruzi

 Microscopy – acute – blood, CSF 

chronic – histological slides from biopsy

 Serology – quantitative IgG Trypanosoma cruzi

 PCR – kinetoplastid DNA

 Diagnostics – kcongenital Chagas disease 



• Benznidazole 300mg/day 2 weeks 
instead of 8 weeks 

• pediatric dose of 
Benznidazole
added to esential
drugs list by WHO



Free Living Amebic Infections
Naegleria fowleri, Acanthamoeba spp.

 Mikroskopie – mok, histologické preparáty z biopsie

 Kultivace – mok

 PCR – detecke z moku, biopsie, z parafinového bločku







Lenka.Richterova@bulovka.cz

http://www.cdc.gov/dpdx/

Tropical infectious disease 2011

https://www.cdc.gov/malaria/travelers/country_table/a.html

http://www.cdc.gov/dpdx/
http://www.cdc.gov/dpdx/
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