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Introduction:-

Normal homeostasis is a series of regulated processes that maintain blood in clot-free state in normal vessels while
rapidly forming a localized plug at the site of vascular injury (1). The haemostatic response to vascular damage
depends on the endothelium cells, platelets and the coagulation proteins which include 3 protein systems: the
clotting factors, the fibrinolytic and anticoagulant factors (2). Malaria is one of the most deadly and epidemic
diseases that affects Sudan according to the latest WHO data published in 2016 the reported confirmed cases are
575,015 and the reported deaths are 984(3). Malaria infection is considered one of the Formatting Your Paper
acquired bleeding diathesis in which many disturbances in the blood coagulation system contribute to the
inflammation and organ failure associated with severe disease (4)(5). Factors contributing to complication in malaria
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include sequestration of parasitized RBCs in microcirculation, activation of inflammation with production of
cytokine storm, widespread activation of coagulation system accompanied by formation of thrombi in microvascular
bed producing multi-organ dysfunction and disseminated intravascular coagulation (DIC) (6). The haemostatic
alterations due to the presence of the parasite in blood stream can be triggered by activation of endothelial cells,
which causes release of ultra large multimers of Von-Willebrand factor which together with deficiency of A
Disinterring And Metalloproteinase with a Thrombo-Spondin 13 (ADAMTS13) in affected individuals causes
platelet adhesion and aggregation and release of procoagulant substances (7)(8). Also decreased levels of plasma
antithrombin or elevated levels of plasminogen activator inhibitor (PAI)-1, and thrombocytopenia are frequently
found (9)(10). The infected RBCs also induce tissue factor expression by endothelial cells and support the assembly
of coagulation complexes, the thrombin generated can activate platelets, produce microthrombi and activate the
intrinsic pathway of coagulation(11), it also releases cytokines in to bloodstream which are procoagulant material
lead to propagation of coagulation cascade (12). In addition, TF, thrombin and activated FX together can trigger the
inflammatory system by enhancing the production of cytokines especially interleukins and Tumor Necrosis
Factor(13)(14). In uncomplicated malaria Most of the cases remain in a state of compensated DIC when the
coagulation disorder is a common laboratory finding with a recognized prolongation of prothrombin time and
APTT, but bleeding and hemorrhage are not observed, typical DIC is observed in severe malaria when the continued
presence of the parasite leads to consumption of the anticoagulants which are then no longer available to manage the
activated factors leading to large scale thrombosis (13)(15).

Materials and Methods:-
Study design
This study was cross-sectional case control and hospital base study.

Study area and duration
The study was carried out in the Military hospital, Al-Ameen Hamed Hospital, Tropical Disease Hospital and AL-
balsam Clinic in Khartoum State, it was Conducted in period between April and August 2017.

Study population
A total of 50 patients with different ages, who were diagnosed with malaria infection and 50 healthy volunteers as a
control group were enrolled in this study.

Inclusion Criteria
Cases included only fully diagnosed malaria patients, while Controls included only apparently healthy individual.

Exclusion Criteria
Malaria patients under treatment, Malaria patient with other diseases, Patients on anticoagulant therapy, known
disease states having abnormal coagulation profiles like hemophilia and Pregnant women were excluded.

Data collection
Data were collected using non-self-administered questionnaires. The questionnaires were specifically designed to
collect demographic data about patient ID number, age, sex, and method by which patient diagnosed.

Data analysis
Statistical analyses were performed by using a computer based statistical program SPSS (Statistical Package for
Social Science), version 16.0.

Sample collection
A 2.7 ml of venous blood to 0.3 ml of 3.2% tri sodium citrate was collected from patient/control using disposable
sterile syringe after disinfecting collection site with 70% alcohol.

Preparation of platelet poor plasma

PPP was prepared by centrifugation of the citrated sample at 1500 rpm for 15 minutes then the plasma transfused in
to plane container.
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Measuring of PT

The test was done by using of a semiautomated Coagulometer (Dia timer 2), the Cuvettes were placed in incubation
area for pre-warming at 37 ¢ for 3 minutes. A 100 ul of pre-wormed control or patient PPP was dispensed in cuvette
in incubation area. Then cuvettes transferred to test area and 200ul of well mixed calcified thromboplastin reagent
were added to cuvette, the analyzer timer started automatically when reagent was added. When clot formed timer
stopped automatically as result of optical density changes, the analyzer is bi channel, get the mean of the two tested
cuvettes and express it as PT on instrument display screen per seconds together with calculated INR.

Measuring of APTT

In Dia timer 2 the Cuvettes were placed in incubation area for pre-warming at 37 ¢ for 3 minutes.A 100 ul of pre-
wormedcontrol or patient PPP was dispensed in cuvette in incubation area. Then a 100 ul of cephalin/ kaolin mixture
was added to each cuvette. After 3-minute incubation 100ul of calcium chloride were added to each cuvette after
they transferred to test area. The mean of the two tested cuvettes is expressed as APTT on instrument display screen
per seconds.

Results:-

The Comparison between the PT and APTT values of malaria patients and healthy controls were significantly
different, the mean of PT in cases group is (15.736 = 1.8510 sec) and the mean of APTT is (40.242 +8.0779 sec),
while the means of PT and APTT in controls group are (13.948 £ 1.2770 sec) and (30.870 + 3.8311sec) respectively.
The prolongation in APTT is highly significant (P.value0.001) observed in 44% of patients, and the prolongation in
PT (P. value .016) is observed in 43% of malaria patients (Tablel).

Fifty malaria-infected subjects were included in this study, out of these, 26 (52%) were males and 24 (48%) females,
the mean of PT in males is (15.88 + 1.896 sec) and in females is (15.58 £1.827 sec) and the mean of APTT in males
is (38.54 £ 6.64 sec) and in females is (42.08 + 9.18 sec) in the cases group, the study shows that there is no
significant differences between genders in PT and APTT (P.value for PT = 0.685 and P.value for APTT= 0.394)
(Table2).

The patients were subdivided in to three age groups, less than 5 years with a mean of age (3.5) and the means of PT
and APTT were (15.875+1.41) (48.075+ 4.854) respectively, from 5 through 15 the a mean age is (8.9) and the
means of PT and APTT were (15.445+2.011) (43.191+4.877) and over 15 years with a mean age of (33.2) the means
of PT and APTT were(15.671+1.963)(38.657+8.726) , there is no significant differences between different age
groups in cases (P.value for PT =0.305, P.value for APTT=0.511) (Table3).

Table (1):-The comparison between the mean of PT and APTT in cases and control

Cases Control P-value
PT 15.736 + 1.8510 13.948 +1.2770 .016
APTT 40.242 +8.0779 30.870 + 3.8311 .001

Table (2):-The comparison between the mean of PT and APTT in cases according to sex

Patients P.value of patients
Male Female
PT 15.88 + 1.896 15.58 +1.827 0.685
APTT 38.54 + 6.64 42.08+9.18 0.394

Table (3):-The comparison between the mean of PT and APTT in cases according to age groups

P. value
Patients
>5 5-15 >18
PT 15.875+1.41 15.445+2.011 15.671+£1.963 0.305
APTT 48.075+4.854 43.191+4.877 38.657+8.726 0.511

Discussion:-
The present study showed that the coagulation potential of infected patients, measured by an in vitro hemostatic tests
PT and APTT, was significantly elevated, reflecting a procoagulant status. This indicates that in patient with malaria

1047




ISSN: 2320-5407 Int. J. Adv. Res. 6(9), 1045-1049

there is an activation of intrinsic and extrinsic pathways and the coagulation system reacts early during infection
which leads to prolonged PT and PTT (15) (16). These results are compatible to the study carried out by Reshma et
al., in India (2016) who find that the difference in the coagulation profile of malaria was significant in vivax malaria
to the same extent as falciparum malaria., the PT and APTT were prolonged in 38% and 56% of the malaria patients
(P<0.001 in both parameters) (15). Other study done by Das et al., (2011) Showed prolonged PT, prolonged APTT
in 80%, 70% out of 40 cases (P< 0.05 in both parameters) (17). Rojanasthein et al. (1992) also revealed significantly
prolonged PT (47.5%) and APTT (35%) values in patient with P.falciparum malaria but no difference in values in
patients with vivax malaria (18). Malaria parasite possesses several different mechanisms capable of affecting the
tightly balanced activities of procoagulant and anticoagulant factors that maintain homeostasis. These results
suggests that the haemostatic dysfunction plays a key role in the pathogenesis of malaria, and might have a role in
advanced infection and the development of complications due to the deplete ion of various factors in the cascade
that proceed to hypo coagulable condition which further leads to hemorrhagic manifestations(19). Correlating the PT
and APTT values with the age and gender, showed no significant differences in PT and APTT values between
genders or different age groups, this is indicate that gender and age does not affect the mechanisms by which
malaria alter the normal coagulation process.
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