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We know the main culprits 

  parasites & mosquitoes... 
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(genre: Plasmodium) 
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Malaria, sometimes called the “King of Diseases” 
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Malaria, sometimes called the “King of Diseases” 
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گونه از جنس پالسمودیوم  4

 :عامل ماالریای انسان

 

فالسیپاروم عامل 1.

 ماالریای سه یک بدخیم

ویواکس عامل ماالریای 2.

 سه یک خوش خیم

ماالریه عامل ماالریای 3.

 چهار یک

اوواله عامل ماالریای 4.

 سه یک خوش خیم



 :نشانه ها

 روز 40-8دوره نهفته •

 نشانه های اولیه غیر اختصاصی شبیه انفلوآنزا•

ساعت  72یا  48همزمان با منظم شدن پارگی گلوبول قرمز هر (: پاروکسیسم)حمله ماالریایی •
 :یکبار رخ می دهد و شامل

 cold stageدقیقه  15-10لرز •

 hot stageساعت  6-2تب باال  •

   sweating stage تعریق چند ساعت •

 در فاصله حمالت ماالریایی بیمار کامال سرحال است•

 بزرگی طحال•

 سیر ماالریای فالسیپاروم سریع تر از بقیه می تواند باعث مرگ شود•
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• high fever 

• headache 

• severe chills 

• general body pains.  

In some cases the following symptoms are also present: 

• vomiting 

• diarrhoea.  



Knobs on malaria-infected RBC 



 :عوارض
 :  در ویواکس،  اواله و ماالریه نادر ولی در فالسیپاروم شایع ، شامل•

 انسداد عروق•

 اغلب موارد عامل مرگ و میر ماالریا  cerebral malariaمغزی ماالریای•

 کم خونی•

 black water fever تب پیشاب سیاه •

 نفروتیکسندروم •

 عوارض کلیوی•

   algid malariaماالریای سرد •

 tropical splenomegaly syndromeسندروم بزرگی طحال گرمسیری •

 hypoglycemiaهیپوگلیسمی •

 hyperparasitemiaهایپر پارازیتمی •
•Dysentric malaria 
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 :راه های انتقال
 

 نیش پشه آنوفل آلوده به انگل•

 استفاده از سرنگ مشترک در معتادان تزریقی•

 انتقال خون•

 به ندرت مادر زادی•
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Treatment 

Proguanil & Pyrimethamine 
(sporontocidal & Tissue schizontocidal drugs) 

  (Causal prophylactic drugs) 

Choloroquine & Quinine 
(blood schizontocidal) 

Primaquine 
(hypnozoitocidal drug) 

Primaquine & Choloroquine  
(gametocytocidal drug) 

Excepting PF 



We know how to control it: 

 prevention 

Insecticide treated  

bed nets 
Indoor residual 

 spraying  

Drugs 

(prophylactic use) 

vs mosquitoes vs vector-human 
contact 

vs the parasite 

Environmental 

interventions 

Larvicides 



We know how to control it: 

Rapid Diagnostic  

Tests 

Microscopy 

& diagnosis  treatment 

ACTs 

(Artemisinin-based  

Combination Therapies) 

Other drugs 



We know how far we’ve come... 

Malaria endemic areas 

1900 



1946 

Malaria endemic areas 



1975 

Malaria endemic areas 



2002 

Malaria endemic areas 



2010 

Malaria endemic areas 





20 April 2016: The WHO European Region is malaria free 

Ahead of World Malaria Day 2016, WHO announces that               
the European Region hit its 2015 target to wipe out malaria, 
thus contributing to the global goal to "End malaria for good".  

  Global Technical Strategy 2016-2030 



3 years with NO local 

malaria transmission = 

ELIMINATION 



Elimination worldwide = 

ERADICATION 



Eradication = 

LIBERATION 
from malaria for 
 all of humanity 



به معنای پیدایش مجدد انگل در خون پس از محو شدن کامل   Relapseعود یا •
این حالت در ویواکس و اواله به علت وجود . آن ها در عفونت اولیه است 

در این دو پالسمودیوم تعدادی از اسپوروزوئیت ها به . هیپنوزوئیت دیده می شود
شکل سلول های کوچک در سلول های پارانشیم کبد برای مدت طوالنی به طور 
خفته و غیر فعال باقی می ماند و هرچند وقت یک بار تعدادی از آن ها فعال می 

 شوند

 

به معنای ظهور مجدد نشانه ها در فرد بیمار ی  recrudeescenceبازگشت یا  •
است که انگل های موجود در خون او قبال در حدی بوده است که منجر به بروز 

در فالسیپاروم و ماالریه ظهور مجدد می تواند . نشانه های بالینی نمی شده است
 یک ماه تا دو سال بعد اتفاق بیفتد
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• Malaria is a potential medical emergency and should be 
treated accordingly. Delays in diagnosis and treatment are 
leading causes of death in many countries  
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How to diagnose 
malaria 

• Microscopy 

• The only correct way to diagnose a case of malaria is by examining the patient’s 
stained blood film with a microscope. 

•  This is a highly skilled job. 

• Rapid diagnostic tests 

• especially in remote areas with limited access to good quality microscopy 
services.  

• Nucleic acid amplification-based diagnostics 
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https://www.who.int/malaria/areas/diagnosis/microscopy/en/
https://www.who.int/malaria/areas/diagnosis/rapid_diagnostic_tests/en/
https://www.who.int/malaria/areas/diagnosis/nucleic-acid-amplification-tests/en/
https://www.who.int/malaria/areas/diagnosis/nucleic-acid-amplification-tests/en/
https://www.who.int/malaria/areas/diagnosis/nucleic-acid-amplification-tests/en/
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• More than a century later, microscopic detection and identification of 
Plasmodium species in Giemsa-stained thick blood films (for screening 
the presenting malaria parasite), and thin blood films (for species’ 
confirmation) remains the gold standard for laboratory diagnosis. 

• The wide acceptance of this technique by laboratories all around the 
world can be attributed to its simplicity, low cost, its ability to identify 
the presence of parasites, the infecting species, and assess parasite 
density-all parameters useful for the management of malaria.  

• the staining and interpretation processes are labor intensive, time 
consuming, and require considerable expertise and trained healthcare 
workers, particularly for identifying species accurately at low 
parasitemia or in mixed malarial infections. 
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• a thick blood film: After drying, the spot is stained with diluted 
Giemsa (1 : 20, vol/vol) for 20 min, and washed by placing the film in 
buffered water for 3 min. The slide is allowed to airdry in a vertical 
position   

• As they are unfixed, the red cells lyse when a water-based stain is 
applied.  

• A thin blood film:  The film is then allowed to air-dry and is fixed with 
absolute methanol. After drying, the sample is stained with diluted 
Giemsa (1 : 20, vol/vol) for 20 min and washed by briefly dipping the 
slide in and out of a jar of buffered water (excessive washing will 
decolorize the film). The slide is then allowed to air-dry in a vertical 
position and examined under a light microscope 
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Blood films 
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Two kinds of blood film - thick and thin - are used in malaria microscopy.  

 

Thin film 

The thin film consists of a single layer of red blood cells and is used to assist in the identification of 

the malaria species, after the parasites have been seen in the thick film. It is also used as a label to 

identify the patient.  

 

Thick film 

The thick film is made up of large numbers of dehaemoglobinized red blood cells. 

 Any parasites present are concentrated in a smaller area than in the thin film and so are more 

quickly seen under the microscope.  



29 Preparation of thick and thin blood films on the same slide 
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1. Holding the patient’s left hand, palm upwards, select the third finger from the thumb. (The big 

toe can be used with infants. The thumb should never be used for adults or children). 

Clean the finger with a piece of cotton wool lightly soaked in alcohol, using firm strokes to remove 

dirt and grease from the ball of the finger. 

Dry the finger with a clean cotton cloth, using firm strokes to stimulate blood circulation. 
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2. Puncture the ball of the finger with a sterile lancet, using a quick rolling action. 

Apply gentle pressure to the finger to express the first drop of blood and wipe it away with a dry piece of 

cotton wool. Make sure that no strands of cotton remain on the finger to be later mixed with the blood. 
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3. Working quickly and handling clean slides only by the edges, collect the blood as follows. 

Apply gentle pressure to the finger and collect a single small drop of blood on the middle of the slide. This is 

for the thin film. 

Apply further pressure to express more blood and collect two or three larger drops on the slide, about 1 cm 

from the drop intended for the thin film . 

Wipe the remaining blood away from the finger with a piece of cotton wool. 
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4. Thin film. Using a second clean slide as a “spreader” and, with the slide with the blood drops resting on 

a flat, firm surface, touch the small drop with the spreader and allow the blood to run along its edge. 

Firmly push the spreader along the slide, keeping the spreader at an angle of 45°. Make sure that the 

spreader; is in even contact with the surface of the slide all the time the blood is being spread. 
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5. Thick film. Always handle slides by the edges or by a corner to make the thick film as follows. 

Using the corner of the spreader, quickly join the drops of blood and spread them to make an even, 

thick film. The blood should not be excessively stirred but can be spread in circular or rectangular form 

with 3 to 6 movements. The circular thick film should be about 1 cm (  1/3 inch) in diameter. 

 

The second slide used for spreading the blood films may now be used for the next patient and another 

clean slide from the pack will be used as a spreader. 
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6. Label the dry thin film with a soft lead pencil by writing across the thicker portion of the film the 

patient’s name or number and the date. Do not use a ballpoint pen for labelling the slide. Allow the 

thick film to dry with the slide in a flat, level position, protected from flies, dust and extreme heat. 
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example of well made and correctly labelled thick and thin films 
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Common faults in making blood films 
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the white blood cells appear to be smaller, with the 

cytoplasm more compact around the nuclei.  
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Recognizing Malaria Parasites 

Inside a red blood cell 

One or more red chromatin dots 

Blue cytoplasm 



RING TROPHOZOITE 

SCHIZONT GAMETOCYTE 

Blue 

Cytoplasm 

Red 

Chromatin 

Brown 

Pigment 

Recognizing Erythrocytic Stages: 
Schematic Morphology 
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 پالسمودیوم فالسیپاروم

وجود رنگدانه های مورر به رنگ •
 قرمز 

 24-8شیزونت رسیده حاوی •
 مروزوئیت

 گامتوسیت های کشیده و هاللی•

 حمله به گلوبول قرمز در هر سنی•
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 پالسمودیوم ویواکس

رینگ و تروفوزوئیت جوان به •
 شکل آمیب

 12-18شیزونت حاوی  •
 مروزوئیت

گلبول قرمز آلوده بزرگ تر از حد •
طبیعی رنگ پریده و حاوی دانه 

 های شافنر

 حمله عمدتا به رتیکولوسیت ها•
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 پالسمودیوم ماالریه

تروفوزوئیت های نواری شکل •
که گاه تمام عرض گلوبول را 

 فرا می گیرد

شیزونت رسیده گل مینایی •
 مروزوئیت 12-6دارای 

اندازه گلوبول قرمز آلوده •
طبیعی و گاه کوچکتر از حد 

معمول به علت تمایل انگل به 
 سلول های پیر
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Examining the thin film 

 

    Since it takes almost 10 times as long to examine a thin film as to examine a thick film, routine examination of 

thin films is not recommended. Only a very few could be properly examined in a day’s work. 

 

    However, examination of thin films is recommended in the following circumstances: 

 

    • when it is not possible to examine a thick film because it is too small, has become autofixed, or is 

unexaminable for some other reason; 

 

    • when it is necessary to confirm the identification of a species. 
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a systematic, standard way: 

 

I. Place a drop of immersion oil on the edge of the middle of the film. 

 

II. Examine the blood film, following the pattern of movement shown in the diagram, that is by moving along the 

edge of the thin film, then moving the slide inwards by one field, returning in a lateral movement and so on. 

 

III. Continue the examination for approximately 100 fields to determine whether the blood film is positive or 

negative for malaria. If doubtful diagnosis makes it necessary, more fields (up to 400) may be examined. 

 

 



64 

  

Examining the thick film 

 

I.     Routinely, it is thick blood films that are examined. 

II. Routine examination of a thick film is based on examination of 100 good fields.  

III. This ensures that there is little possibility of a mixed infection (more than one species present in 

the blood film) being overlooked.  

IV. Place immersion oil on the thick film. 

 

     

     



Establishing a parasite count 
• for the following reasons: 

I. • The physician may want to know how severe the malaria is. 

II. • The physician may need to know whether the malaria parasites are 
responding to the antimalarial treatment being given. This can be 
monitored over time by plotting the parasite count on the day of 
treatment and comparing it with the count in a blood film made at some 
specified later time. 

III. • Parasite counts are especially important in P. falciparum infections 
which are potentially fatal. 

IV. • The district health officer needs to know the severity of malaria 
infections being seen in the local health facilities. 

V. • The data may be needed for special purposes, such as testing the 
sensitivity of parasites to antimalarial drugs. 
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• Two methods are used to establish the parasite count. You would not 
start this procedure until you had completed your 100-field 
examination and identified the parasite species and stages present. 
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Method 1: parasites per microlitre of 
blood 

• This is a practical method of reasonable and acceptable accuracy. The 
number of parasites per microlitre of blood in a thick film is counted 
in relation to a standard number of leukocytes (8000). Although there 
are variations in the number of leukocytes between healthy 
individuals and even greater variations between individuals in ill 
health, this standard allows for reasonable comparisons. You will 
need two tally counters, one to count parasites and the other to 
count leukocytes. 
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Step 1 

• (a) If, after 200 leukocytes have been counted, 10 or more parasites 
have been identified and counted, record the results on the record 
form in terms of the number of parasites per 200 leukocytes. 

• (b) If, after 200 leukocytes have been counted, 9 or fewer parasites 
have been counted, continue counting until you reach 500 leukocytes 
on your tally counter; then record the number of parasites per 500 
leukocytes. 
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Step 2 

• In each case, the number of parasites relative to the leukocyte count can 
be converted to parasites per microlitre of blood by the simple 
mathematical formula: 

 

 

 

 

• It is normal practice to count all the species present and to count and 
record separately the gametocytes of P. falciparum and the asexual 
parasites. This is particularly important when monitoring the response to 
schizontocidal drugs, which would not be expected to have any effects on 
the gametocytes. 
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Method 2: the plus system 

• A simpler method of counting parasites in thick blood films is to use 
the plus system. This system is less satisfactory, however, and should 
be used only when it is not possible to carry out the more acceptable 
count of parasites per microlitre of blood.The system entails using a 
code of between one and four plus signs, as follows: 
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+ = 1-10 parasites per 100 thick film fields 

+ + = 11-100 parasites per 100 thick film fields 

+ + + = 1-10 parasites per single thick film field 

+ + + + = more than 10 parasites per single thick film 
field 



QBC technique 
• staining parasite deoxyribonucleic acid (DNA) in micro-hematocrit 

tubes with fluorescent dyes, e.g. acridine orange, and its subsequent 
detection by epi-fluorescent microscopy. 

•  finger-prick blood is collected in a hematocrit tube containing 
acridine orange and anticoagulant. The tube is centrifuged at 12,000 g 
for 5 min and immediately examined using an epi-fluorescent 
microscope 

• Parasite nuclei fluoresces bright green, while cytoplasm appears 
yellow-orange. 

• Although the QBC technique is simple, reliable, and user-friendly, it 
requires specialized instrumentation, is more costly than conventional 
light microscopy, and is poor at determining species and numbers of 
parasites. 
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Rapid diagnostic tests (RDTs) 

• containing specific anti-malaria antibodies; they do not require 
laboratory equipment. Most products target a P. falciparum-specific 
protein, e.g. histidine-rich protein II (HRP-II) or lactate dehydrogenase 
(LDH).  

• verall, RDTs appears a highly valuable, rapid malaria-diagnostic tool 
for healthcare workers; however it must currently be used in 
conjunction with other methods to confirm the results, characterize 
infection, and monitor treatment. 
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