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Introduction

PROMOTING PREVENTION AND THE INCIDENCE
OF MALARIA WORLDWIDE

» Malaria 1s a life-threatening disease caused by

parasites (Plasmodium  spp.) that are transmitted

mainly via the bite of a female Anopheles mosquito,
which occurs mainly between dusk and dawn.

» It is distributed in hot moist tropical and subtropical 25T
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» According to WHO World malaria report December 2022, there were an
estimated 247 million cases of malaria worldwide, and 619 000 deaths in

2021 with African region represent over 95 percent of the burden.
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Plasmodium

The genus plasmodium contains 4 human species: -

@P]asmodium malariae (The mildest type of malaria).
@ Plasmodium vivax.
(3s Plasmodium ovale.

(45 Plasmodium falciparum

(The most dangerous type).
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Habitat: Red blood cells of the host are the main habitat. However, early after

infection the Plasmodium inhabits the liver cells for a c\eﬁain time.

Vector: Females of Anopheles mosquitoes (definitive host).

—— = p—

Intermediate host : Humans.

Infective stage: Sporozoites in the saliva of infected female mosquitoes.

Mode of infection:

- Bite with females of Anopheles mosquitoes 1s the main mode of infection.
- Blood transfusion. _— %
®© & &

- Transplacental transmission (congenital malaria).
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Diagnostic stages: Ring stages, trophozoites, schizonts and.gametocytes.

« Hypnozoites: arec dormant-malaria parasites that occur in £ wivax and P.
ovale, which can arrest growth at an early stage as hypnozoites inside liver
cells. They can remain quiescent for months or years, then reactivate causing

“relapse of symptomatic malaria. They are of great biological and medical
significance.

N.B. In case of malaria transmission by blood transfusion or transplacental:

v Infective stage is merozoites (not sporozoites). >

=

v No hypnozoites (i.e. No malarial relapse). >

-
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Pathogenesis & Clinical findings:

> infection gL el Lule (alhel S8 il )

A) Prodroma: Fever, Anorexia, Headache, Myalgia and Malaise (FAHM). For 1

to 2 days.

Jm\geja.mkjs.uuuaufeverm).ua_s

B) Fever: Characterized by regular paroxysmal febrile attacks.
» Typical malarial febrile attack consists of: sasoconsicton s =
1) Cold stage (half to one hour): Sensation of intense cold, shivering with feveP
2) Hot stage (2-4 hours): fever, up to 41°C with hot dry skin. =  vasodiation ..

3) Sweating stage (2-4 hours): Profuse sweating & temperature falls. <)

e ool SLa yreaia duie) 8,38 JS i ¢ alaiie JSi uat malarial febrile attack JI Ll The general conditions will be better |
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» Malarial paroxysmal attacks recur at the following intervals; maanalattack Jites o5

a) P vivax and P ovale attack occurs every 48 hs (tertian

malaria).
b) P malariae attack occurs every 72 hs (quartan malaria).

¢) P, falciparum attack occurs from 24 -48 hs (Subtertian or

irregular malaria). —=>  High frequency and short interval

» Between paroxysms, the patient may be tired but otherwise feel fairly good.

» Pathogenesis of malarial paroxysm is based on regular erythrocytic cycles

that end 1n schizont rupture — liberation of metabolites, toxins and the

formation of malarial pigment attach & s C, rupture in RBC o8 seay Lo US




. . A 51 5 NEMOIYHIC ANGMIA (5 o Lk
C) Hemolytic Anemia: Caused by: N T NI A A

1- Rupture of R.B.Cs as result of schizont rupture. Ja o sbone marrow Ji o U Joas ¢ slsll sla
Liasil (o8 saemy clia g anll g L)

2- Immune response 1n the form of:
v" Cellular immunity in the form of M© that engulfed infected RBCs.
v Humoral immunity in the form of auto-antibodies.
3- || production of RBCs 1in B.M as result of liberated toxins & metabolites.

D) Hepato-splenomegaly: Result from engulfment of liberated parasites and

) . . A e laseal ] aa ¥ spleen JI g liver Jad v ¢,
pigment by reticuloendothelial cells. Ul o il w15kl S sk agsl macrophages JI

AT s T 1da g infecti
E) Jaundice: Caused by: sl o ©5 134 s Infection
v Hemolytic jaundice: as result of RBCs rupture — hyperbilirubinaemia.

M— > . 41 « jaundic Jeaa oL bilirubin i g, 138 ¢ aall WIAT 5SS Ge g Ga
v Hepatic Jaundlce. as result of hepatitis. ° DS it i g @ff: E;g ﬁﬁ;@,ﬁ,ﬂw,bﬁ mn
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» Severe and fatal form of malaria occurs with P. falciparum.

» In P falciparum infection, merozoites mature inside R.B.Cs, the parasitized
cells develop knob-like protrusion and adhere to the endothelial linings of
small blood vessels, that become plugged by masses of parasitized red cells

resulting in 1schemia and haemorrhage in different organs.

» According to the affected organs: =t s wlis palel giin sola 1 55 o Biss ol 0]

1. Cerebral Malaria: Meningo-encephalitis, convulsions and coma.

2. Gastrointestinal syndromes: Intestinal haemorrhage & Dysentery.

dysentry Jara feces Jl ao « <35 o8 1Y
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3. Pulmonary edema. Respiratory distress syndrome

4. Acute tubular necrosis and renal failure. - = Inkidney

5. Algid malaria: acute adrenal insufficiently due to circulatory collapse.

6. Black water fever (Malarial haemoglobinuria): It results from massive

intravascular hemolysis and renal failure with subsequent hemoglobinuria.
It affects only none-immune individuals (foreigner and children). The

trigger mechanism 1s irregular dosage of quinine or exposure to cold or

CXGI'CiSC. hypovolemic shock s yems T, 5 Ja T, addl G hay 13a ¢ 38 o8 s e AIJ
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7. Hyperactive malaria splenomegaly (HMS):

» HMS is caused by an exaggerated immune response to recurrent or
persistent malarial infection in individual living in endemic area. HMS 1s
characterized by non-specific B-cell activation with  hyper-

gammaglobulinemia especially of the IgM class, which aggregate into

immune  complexes and cause  persistent
splenomegaly because of prolonged clearance from
the reticuloendothelial tissue.

» This spleen is liable to rupture.
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In malaria, recurrence can take place due to recrudescence; or relapse; or

5T Ve a0 San 5 ¢ pally Sasnse PATACYLES (b Juds el ¢ aadle JaS Lo Gl 06 Ulall slen 61 3dll s relapsed! < recrudescence J!
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> Recrudescences: results from the continuous existence of low level of
erythrocytic phase due to incomplete treatment or failure of immune system
¢ 1s¥ sla o plasmodium JI 5K 131wt recrudescences J!

to completely destroy the parasite. It occurs especially in P falciparum and

P malariae.

»> Relapse: caused by reactivation of a dormant stage in the liver called
"hypnozoite". Thus, it can be seen in P vivax and P ovale. It could be seen

up to 5 years olin s 1a
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Tertian malaria (£, ovale and vivax) is characterized by:

» Patient can be quite ill, but is usually not critically so and free of complications.
» Relapse occurs due to reactivation of hypnozoites. It could be seen up to 5 years
Quartan malaria (P malariae) 1s characterized by:

» It is the mildest and most chronic type of malaria due to low parasitemia.

» Recrudescence have occurred up to 30 years after primary infection.

» Nephrotic syndrome is frequent. relapse J! s recrdescence Ji o LAl Y
Malignant malaria (P, falciparum) is characterized by:

» The most dangerous type.

» Paroxysms are less well defined and fever may be continuous or irregular.

» Recrudescences may occur up to 1 to 2 years, rarely longer.
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Diagnosis A5 e o 151 1

1. Clinical diagnosis: O

Any individual living 1n or come from endemic area .- =
and complaining of fever, malaria must be suspected. @

2. Microscopical examination: Blood film stained by Repid aatigen us

Giemsa or Leishman stains. All stages can be seen. l_
4. Rapid antigen test: For antigen detection. ﬂ == —> Controlline
. . . . /F\t/ —_— —>  Test line
S. Serology: detects antibodies against parasites. practical iz

6. PCR to detect parasite nucleic acids. %

g
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Negative Positive
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e salal ay¥ Ll liver JI s hypnozoite
A) Supportive treatment: Antipyretic, blood transfusion,.....

B) Antimalarial drugs:

» Chloroquine (blood schizonticideﬁ

1SIl s hypnozoites JI ciges €k (aline 5Saa oy

» Radical treatment by primaquine (tissue schizonticide) kill hypnozoites.

» Artemisinin and mefloquine combination for resistant cases.

Prevention

Syl Sy LeSaaa enaall gla S
» Mosquito control.
» Treatment of patients.

» Chemoprophylaxis (for travelers to endemic areas).
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Babesiosis 1s a disease caused by malaria-like protozoans (Babesia microti) that

infect red blood cells.

It 1s differentiated from malaria 1n:

» Zoonotic disease mainly affect cattle and rodents. "

» Transmitted to man by a tick bite. {

» Geographical distribution mainly in America.

Maltese cross =

rng J! gsa Lol ¢ 85900 clS LpL ¢ LML ol e 4ilins 50 ring stage J!

» Life cycle No liver stage. .00 il il i o oval s QJ é,,,
» Ring stage (2-4 oval rings)—characteristic Maltese cross.
» Clinically: S . 7

» Asymptomatic, or A O S S "

* Flu-like symptoms or mild hemolytic anemia. (p

* Babesiosis can be a severe, life-threatening disease, particularly in:
(Spleenectomy, immunocompromized persons or elderly).
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