Malaria



I.  History of Malaria



     A.  Ancient History




1.  Chinese medical writings-2700 BC



2.  Greece-4 BCE




3.  Sanskrit medical treatise




4.  Use of the Qinghao plant (Sweet Wormwood)-2 BCE




      1971 Chinese isolated the active ingredient of Qinghao-artemisinin



     B.  Quinine-Spanish arrivals in South America-bark from Peruvian bark tree or
                          Cinchona tree



     C.  Discoveries/Events Related to Malaria

                          1.  Discovery of Parasite (1880)-Lavern


                          2.  Differentiation of Species (1886)-Golgi recognized two forms of  dz


           3.  Naming (1890, 1897)-Italians Grassi and Filetti; Welch; Stephens
                          4.  Transmission Vector (1897-1899)-Grassi=sporogonic cycle

                       5.  Panama Canal (1905-1910)-Gorgas et al yellow fever and malaria
                          6.  USPHS and Malaria (1914-1942)-funds to control malaria in US
                          7.  TVA-Malaria Control with Economic Development (1933)

 

           8.  Chloroquine (1934, 1946)-German Andersag discovered
                          9.  DDT-(1939)-1874 Zeidler synthesized; 1939 Muller insecticidal 
                        10.  Malaria Control in War Areas (1942-1945)-
                        11.  CDC and Malaria (1946-present)-initial mission of CDC


         12.  Eradication Efforts Worldwide-various programs continue
             II.  Biology of the Malarial Organism



    A.  Classification



          1.  Phylum Apicomplexa (formerly referred to as the Sporozoa)
                         2.  Order Haemospororida



          3.  Family Plasmodiidae


          4.  Genus Plasmodium

                   B.  Species-at least 156  named species which infect various vertebrates


          1.  P. falciparum



          2.  P.vivax

                         3.  P. malariae
                         4.  P.ovale
   C.  Geographic Distribution


    D. Life Cycle
            III.  Disease



    A.  Worldwide Impact- a leading cause of death and disease in many
                         developing countries, where young children and pregnant women

                         are most affected

                         1.  WHO-41% of of world’s population exposed

                         2.  More than 300 million cases of acute illness every year

                         3.  At least 1 million deaths/year

                         4.  Area most affected is Africa, south of the Sahara; predominant
                             parasite is P. falciparum


    B.  Epidemiology

                         1.  Factors that determine occurrence are three components of life cycle:

                               a.  Anopheles mosquitoes

                               b. Humans present

                               c. Malaria parasites present 

                          2.  Climate
                   C.  Incubation Period-7-30 days; shorter with P.falciparum ; longer with 


          P. malariae



          1.  Effect of prophylaxis 
                   D   Uncomplicated Malaria/Clinical Features


          1.  Classical attack lasts 6-10 hours, to include:  cold stage (shivering);
                               hot stage (fever, headaches, vomiting, seizures); and sweating stage

                              (sweats, return to normal temp, tiredness)

          2.  Occur every second day with “tertian” parasites:  P. falciparum,   



    P. vivax, P. ovale; every third day with “quartan” parasite, P. 
                          
  malariae

                         3.  Other Findings

                              a.  Enlarged Spleen

                              b.  P. falciparum-mild jaundice, enlarged liver, increased respiration
                              c.  Mild anemia, thrombocytopenia, increased bilirubin and liver 
                                   enzymes, albuminuria
                   E.  Severe Malaria-occurs with P. falciparum


          1.  Cerebral malaria; severe anemia; hemoglobinuria; pulmonary edema;

                              cardiovascular collapse and shock; kidney failure; metabolic acidosis;

                              hypoglycemia; hyperparasitemia
                   F.  Relapses-occurs with P. vivax and P. ovale; dormant liver stage parasites
                        called “hypnozoites”

 

    G.  Other manifestations



          1.  Neurologic defects
                         2.  Recurrent infections, esp. with P. falciparum  in African children



          3.  Premature delivery or low-weight babies 
                         4.  Spleen rupture or ARDS-P. vivax
            IV.  Diagnosis

                   A.  Clinical diagnosis-sx and findings; travel history
                   B.  Laboratory Diagnosis

                         1.  Microscopic-stained blood smears
                         2.  Antigen detection-dipstick or cassette format
                         3.  Molecular diagnosis-via PCR and probe
         4.  Serology-detects pass infections; IFAT and ELISA are the methodologies
             V.  Treatment-common drugs



     A.  Considerations in treatment:  species; area of acquisition; clinical status;
                           accompanying illness; pregnancy; drug allergies

                    B.  Drugs against forms in blood:  chloroquine, sulfadoxine-pyrimethamine 

                          (Fansidar), mefloquine, atovaquone-proguanil, quinine, doxycycline,

                          artemisin (not licensed in US).  Primaquine used against dormant parasitic l                          liver forms.

                   C.  Drug resistance

            VI.  Malaria Control

                  A.  Prevention

                  B.  Barriers

                  C.  Education



Suggested Website for further study:


http://www.cdc.gov/malaria/interactive_training/cc1/index.htm
                    Enter “malaria” in the box, enter
                    Click on “malaria”


     Click on “Training”

