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INTRODUCTION
Malaria is a transmissible anthroponotic natural focal 
disease caused by the simplest genus of Plasmodium, 
which is transmitted through mosquito bites of the genus 
Anopheles. The disease is followed by paroxysmal fever, 
hepatosplenomegaly, hemolytic anemia and others mani-
festations, and also has a tendency to recurrence [1]. 

	 Malaria remains a relevant problem in modern infectol-
ogy taken into account high accrues not only in endemic 
areas but also worldwide, significant proportion of severe 
and complicated manifestation as well as the difficulties of 
early diagnosis and the choice of effective specific therapy 
[2-4]. 

	 According the WHO data, in 2019 229 million cases 
of malaria where registered and 409 thousand deaths 
[2]. Acute kidney damage in malaria is characterized for 
1.0-4.8% cases in endemic countries, 20-30% in Europe-
an region, and 20-50% of hospitalized patients [3, 5, 6]. 
However, one interesting fact is that the population of 
endemic areas is less prone to complications including 
kidney damage. In contrast, people from nonendemic areas 
and those who have lived in nonendemic areas for a long 
time, have more frequent complications. It may be explain 
by the weakening or lack of immunity [1].

	 In this regard, it is desirable to conduct further research 
with a detailed acquaintance of practitioners with individ-
ual clinical cases of malaria.

CASE STUDIES 

CLINICAL CASE 1
Patient D, a citizen of Ukraine, 41 years old, engineer, 
fell ill in September 2019 with the onset of febrile fever, 
which was accompanied by weakness; jaundice, myalgia, 
arthralgia, darkening of urine, nausea, vomiting appeared 
after 2 days; hemogram parameters remained essentially 
in the normal range (Hb-129, RBC-4,03, PLT-130, WBC-
10,2). The patient received symptomatic and pathogenetic 
therapy in local hospital. Over time, the patient’s condition 
progressively worsened, the amount of urine decreased 
significantly; periodic eclipses of consciousness appeared, 
the patient answered questions with a long delay; the in-
tensity of jaundice increased; nausea intensified; episodes 
of vomiting became more frequent, body temperature 
reached 40 C with periods of profuse sweating; myalgias 
and arthralgias become more severe (severe); respiratory 
rate 26/min; pain in the right hypochondrium and hepa-
tosplenomegaly appeared.

The patient was admitted to a university hospital in 
serious condition with suspected malaria.

It is known from the history that the patient was on a 
business trip in Equatorial Guinea from March to Septem-
ber. Immediately before the trip, the patient took a course 
of prophylactic drugs against malaria. Also, in April, he was 
admitted to a local hospital in Equatorial Guinea with a 
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diagnosis of malaria-falciparum, where he received treat-
ment for 3 days and was discharged with improvement.

In complete blood count on Day 1 of the current hos-
pitalization, we observed signs of anemia (RBC-2,44, 
Hb-83), thrombocytopenia (PLT-74) and normal level of 
leucocytes (WBC-5,11); in a biochemical analysis – hy-
poproteinemia (Total protein-50,6), abnormal kidney 
test (Creatinine-177,1, Urea-42,7), bilirubin metabolism 
disorder (Total bilirubin-804,4 (conjugated-230,8; non-
conjugated-573,6)), signs of mild cytolytic syndrome  
(ALT – 48.2 U/l, AST – 113.1 U/l), normal amount of glucose 
(Glucose-3,4 mmol/l). On ultrasound, we observed reactive 
changes in the liver against the background of hepatospleno-
megaly and bilateral nephritis. In parasitological examination 
(thick-blood film) we observed a hight level of parasitaemia 
(more than 10 parasites in the field of view); in erythrocytes, 
Plasmodium falciparum trophozoites in the ring stage were 
detected. Based on a comprehensive examination the patient 
was diagnosed with the following: severe malaria-falciparum 
complicated by acute kidney damage (KDIGO 3), hepatolienal 
syndrome, metabolic encephalopathy. The patient began to 
receive etiotropic treatment with the combination of Arte-
mether 80 mg/Lumefantrine 480 mg, 1 tablet 2 times a day.

In addition, in order to correct the indications of nitrogen 
metabolism, the decision to conduct daily hemodialysis was 
made (hemodialysis sessions were subsequently carried out 
for 22 days every 24 hours). On Day 2 of hospitalization, 
taking into account the patient’s serious condition and the 
increasing signs of anemia and thrombocytopenia (RBS-
1,69, Hb-53, PLT-19), it was decided to conduct blood 
transfusion (blood transfusion sessions were subsequently 
repeated three more times during the hospitalization peri-
od). During treatment, a gradual decrease in parasitemia 
was found; on Day 8 Pl. falciparum was no longer detectable 
in blood samples. Starting on Day 9, the patient’s condition 
began to improve with a gradual restoration of urine output.

However, on Day 22 of the current hospitalization the 
patient condition suddenly got worse (increased body 
temperature to 39 C, jaundice, hepatosplenomegaly, high 
parasitaemia (more than 10 parasites in field of view), ane-
mia (RBS-2,08, Hb-54), and signs of acute kidney damage 
(Creatinine-712). Perhaps these symptoms were indicative 
of a late recurrence of malaria.

The patient resumed the etiotropic treatment: Artesu-
nate 120 mg. intravenously 1 per day during of 3 days. He 
received hemodialysis sessions every 24 hours for 5 days, 
as well as erythrocyte mass (twice). The very next day we 
determined a decrease in the patient’s level of parasitemia; 
two days later Pl. falciparum was not detected in blood. 
Over time, the patient’s condition improved and at the time 
of discharge was considered satisfactory.

CLINICAL CASE 2
The patient, a citizen of Mali, 20 years old, a professional 
sportsman, fall sick in the end of September 2019, when a 
febrile fever and general weakness appeared. The patient 
was hospitalized in the university clinic of infection dis-

ease in begin October 2019 with the following symptoms: 
weakness, nausea, vomiting, diarrhea (up to 5 times a day), 
darkening urine. 

According to the medical history it is known that he went 
home to Mali in September 2019 (he has been living in 
Ukraine for the last 3 years). General condition is moderate 
severity, light jaundice, t-36,6 C, breath rate – 20 per min-
ute, slight hepatomegaly and increased bowels peristalsis. 
The next day the patient’s condition worsened; thirst and 
decreased urine output were determined. The prelimi-
nary diagnosis was as follows: “Acute intestinal infection. 
Viral hepatitis?”. Observations in dynamics, examination 
according to the protocol for the management of patients 
with intestinal infections, jaundice of unknown origin, as 
well as microscopy of thick-blood film were recommended. 

Additional examination revealed the following chang-
es: in the complete blood count – mild anemia (Hb-118; 
RBC-3,94), normal amount of platelets (PLT-182), severe 
leukocytosis (WBC-19,15); in biochemical analysis of 
blood: Total Protein – 58 g/l, kidney test parameters (Urea-
35,7; Creatinine-610), moderate hyperbilirubinemia (Total 
Bilirubin-123,5 (conjugated-83,2; nonconjugated-40,3), 
moderate cytolitic syndrome (ALT-55,1; AST-151), 
Glucose-4,2. Serological markers of viral hepatitis were 
negative. Parasitological examination (thick-blood film): 
ring-shaped trophozoitess and shizonts of Pl. malarie (1-10 
parasites in the field of view). On ultrasound, we detected 
hepatomegaly and bilateral nephritis. Final diagnosis: Se-
vere malaria caused by Pl. malarie, complicated by acute 
kidney damage (KDIGO 3), malarial hepatitis.

Etiotropic treatment was made with Artesunate 120 mg, 
intravenously once a day during for 3 days. Hemodialysis 
was prescribed every 48 hours during a week. Feather 
anemia and thrombocytopenia parameters sequentially 
increased (RBC-2,63; Hb-74; PLT-46). Subsequently, the 
patient’s condition improved and at the time of discharge 
was assessed as satisfactory.

DISCUSSION
Thus, above we have described two clinical cases of severe 
malaria caused by different pathogens: Pl. falciparum and 
Pl. Malaria, common to which there was a severe course, 
complicated by acute renal failure and hemolytic anemia.

The pathogenesis of acute kidney injure in malaria 
has not been fully, however, it is believed that it covers a 
wide range of mechanisms: hemodynamic (mechanical), 
immune-mediated and metabolic, which form a complex 
combination of factors leading to acute renal failure [7-11].

The hemodynamic mechanism, which is predominantly 
characteristic of Plasmodium falciparum, consists in cy-
toadhesion and sequestration of the affected erythrocytes 
both among themselves and with platelets, lymphocytes 
and endothelial cells of the vessels of the microvasculature 
(in particular, postcapillary venules) with the formation 
of rosettes and, as a result, the cessation of blood flow the 
subsequent development of tissue hypoxia [9,12-14]. The 
adhesive ligands on the parasitic membranes of red blood 
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cells are called “knobs” and are composed of abnormal 
proteins of parasitic origin. The main factor determining 
adhesion of erythrocytes is Plasmodium falciparum eryth-
rocyte membrane proteins (PfEMP-1) [15]. Other types of 
adhesive protein have also been identified: rifines, roset-
tins and Plasmodium falciparum histidine-rich protein 2 
(PfHRP-2) [16-18]. 

In addition, negative affect of erythrocyte sequestration 
intensified by hypovolemia which develops due to vom-
iting, insufficient oral hydration, tachypnea and other 
factors. There is a decrease in the total oxygen-binding 
capacity of the blood due to anemia [2,7].

Black water fever is complication of malaria character-
ized by massive immune-mediated hemolysis, which lids 
to a significant accumulation of extraerythrocytic (free) 
hemoglobin in the blood plasma and filtration by the kid-
neys from the urine [19]. Free hemoglobin is the cause of 
oxidative stress [20]. Another mechanic factor of kidney 
injure is myoglobin, which enters the bloodstream due to 
rhabdomyolysis caused by malarial sequestration [11]. In 
additional probable mechanical factor of the damage is 
thrombotic microangiopathy of kidneys as consequents 
of systemic coagulopathy or hemolytic-uremic syndrome. 
This is confirmed by the presence of thrombin in micro-
vascular system of glomerulus at autopsy [2,3]. The com-
bination of these pathogenetic mechanisms results in the 
development of acute tubular necrosis [7,10].

Impaired immune regulation with subsequent develop-
ment of inflammation is a possible mechanism of acute 
kidney injure in malaria due to deposition of immune 
complexes [21]. Surfaces antigens of affected erythrocytes 
and plasmodium antigens induce a monocyte-mediated 
immune response. These monocytes produce TNF-a, in-
terleukins (IL) 1, 6 ,8 and interferon γ. IL production leads 
to the proliferation of killer T cells (Th1 and Th2) and the 
release of lysosomal enzymes such as neutrophil elastase. 
Th1 proliferation with the relies of appropriate anti-inflam-
matory cytokines enhances kidney hipoperfusion, which 
leads to the development of acute interstitial nephritis. 
Stimulation of Th2 causes the activation of complement 
with subsequent deposition of immune complexes and 
development of glomerulonephritis [3, 11]. Histopatho-
logical samples showed proliferation of mesangial cells, 
which leads to glomerular edema. Immunofluorescence 
and radioimmune analysis data detected the presence of 
immune complexes of malarial antigens and IgG and IgM, 
compounds of complement, deposited in the mesangial and 
capillary wall [11]. Anticardiolipin and antiphospholipid 
antibodies are also likely to play a role in immune mediated 
vascular pathology associated with malarial infection [11].

The mechanism is associated with metabolic disorders 
and competitive capture by the parasite of nutrients and 
cofactors of the hosts blood (glucose), leading to energy 
deficiency. Thiamine intake increases, which is associated 
with the utilization of glucose by the parasite and inhibits 
the aerobic glycolysis of the host, that promotes the accu-
mulation of lactic acid [11]. Significant hyperbilirubinemia 
may influence an acute kidney damage.

In a detailed analysis of both clinical cases, Patient 1 had 
acute kidney damage arose after the increase of anemia and 
thrombocytopenia, in combination with hemoglobinuria. 
This shows that the leading mechanism of kidney injure in 
this case is acute tubular necrosis, due to the toxic effects 
of free hemoglobin and sequestration in the capillaries of 
the glomerulus. A Patient 2 had a significant increase of 
anemia after appears of acute kidney damage; there was 
no hemoglobinuria, however, significant leukocytosis was 
observed. It seems, that the leading mechanism in this case 
is immune-mediated kidney injure or due to hypoperfusion 
of kidney tubules with the development of acute interstitial 
nephritis or immune complex glomerular injure with the de-
velopment of glomerulonephritis, or a combination of them.

Both cases were characterized by elevated bilirubin levels, 
which could also increase the severity of kidney damage. 
Also it is interesting that in both patients the glucose 
level was within the normal range upon admission to the 
hospital and during the entire period of hospitalization. 
This shows a secondary role of the metabolic link in the 
pathogenesis of kidney damage in the described cases. 

At the same time we can not completely rule out the cu-
mulative effect of all the factors that coast kidney damage 
in both cases. 

However, there is reason to believe that the pathogenetic 
mechanisms and severity of kidney damage depend on the 
type of malaria. 

CONCLUSIONS
A detailed analysis of the described two clinical cases of 
severe malaria caused by Pl. falciparum and Pl. malaria, 
respectively, and complicated by acute renal failure and 
hemolytic anemia, suggests that the pathogenetic mecha-
nisms and severity of kidney damage depend on the type 
of malaria. The obtained data substantiate the need for 
further scientific research of this disease with an adequate 
characterization of the leading mechanisms of the devel-
opment of complications in order to optimize diagnostic 
and treatment management.
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