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Abstract

Malaria and dengue are the most prevalent vector-borne infections in the world. The clinical manifestations of the
two pathologies are similar which may complicate the diagnosis of concurrent dengue and malaria. Coinfection
causes a clinical picture of greater severity taking into account the proinflammatory state with capillary leakage and
alteration of the glucocalix that is triggered. We present the case of an adult patient with coinfection due to malaria
and dengue who is also diagnosed with tuberculosis and required management in the intensive care unit due to

multiorgan failure.
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1. Introduction

Malaria (caused by parasites of the genus Plasmodium) and Dengue (caused by DENV 1-4 serotypes of dengue
virus) are pathologies with a high incidence in tropical countries, and with diverse clinical manifestations that range
from mild nonspecific symptomatology to distributive shock and multiple organic failures [1, 2]. The risk factors

that correlate with greater severity are the state of immunosuppression, pregnancy and aging; there are also reports
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of cases that have affirmed the relationship between malaria, chemotherapy, HIV infection and fungal infections [3-
9]; all of which are indispensable factors in generating greater hemodynamic compromise and greater organ damage

in the context of a confection of two pathologies transmitted by arboviruses.

The following case report is an example of multiorgan failure related to malaria and dengue confection in a patient

with primary pulmonary tuberculosis.

2. Case Report

A 36-year-old male patient from Tumaco who consulted for clinical symptoms of 5 days of evolution consisting of
subjective thermal increases associated with diffuse abdominal pain, diarrhea without mucus and blood (8 times a
day) and several episodes of vomiting. He was initially treated at the hospital in Tumaco on 07/05/2017 where they
made a thick drop that reported malaria due to Plasmodium falciparum, he was hospitalized for 5 days and
discharged home. He goes back to the hospital on 05/12/2017 for exacerbation of the described symptoms. A review
by systems: myalgias, polyarthralgias, asthenia, adynamia and hyporexia, signs of respiratory distress so redirect to
second level hospital. To the systems review: myalgias, polyarthralgia, asthenia, adynamia and hyporexia, signs of

respiratory distress and redirecting to second level hospital.

At physical examination of admission with TA 90/50 mmHg, HR 125 beats per minute, FR 30 breaths per minute.
SpO2: 84% with oxygen supply with Venturi at 30% (4 liters / minute). Normoreactive isochoric pupils. Cardiac
rhythmic noises without murmurs, decreased vesicular murmur in all pulmonary fields with rales of predominance
right. Abdomen soft depressible without pain, masses or visceromegalies, delayed capillary filling greater than 3

seconds. Neurological: fluctuation of alertness with Glasgow between 13 and 15.

2.1 Laboratories

Positive Thick Drop; 1gG and IgM positive for Dengue; smear positive. Blood picture with normocytic normocytic
anemia, thrombocytopenia, normal leukocytes with neutrophilia and lymphopenia. Coagulation times slightly prong;
impaired liver function tests with hyperbilirubinemia of an obstructive nature; normal kidney function tests.
lonogram with mild hypokalemia and hyponatremia. Arterial gases with moderate decompensated metabolic
acidosis with respiratory alkalosis and hyperlactatemia type A, hypoxemia with Pa/FiO2 low of 156. Table 1 shows

the values of the initial laboratories.

Leukocytes: 8.510millones/mm3
Neutrophils: 92,1%
Lymphocytes: 5%

Hb: 11 gr/dl

Hto: 33%

Platelets: 64000/mm°

Blood count
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Coagulation times

TP: 15,7/14 seg

TPT:40/28 seg

INR: 1,16

Renal function

Creatinine: 1,2 mg/dl

BUN:39,2 mg/dI

Liver function

AST:36 U/L

ALT:29 U/L

Total bilirubin:4,22 mg/dI

Direct bilirubin: 2,56 mg/dI

Glucose

85 mg/dl

Electrolytes

Sodium 132 mEg/L

Chlorine 105 mEg/L

Potassium 3,1 mEg/L

Arterial gases

pH: 7.44

PCO2: 24 mmHg

PO2: 47 mmHg

HCO3: 16.3 mEq

EB:-7.9

Pa/Fi02:156

S02:88%

Lactate:4,3 mmol/L

Table 1: The values of the initial laboratories.

2.2 Electrocardiogram

Sinus tachycardia with HR of 110 beats per minute, PR 0.16 sec, QRS of normal morphology with duration of 0.12

sec, ST segment and T wave without alterations.

2.3 Chest x-rays that report

Presence of alveolar opacities that compromise both lung fields in 3 of 4 quadrants with bilateral obliteration of cost

phrenic angles, pulmonary hilies and vascular pattern are preserved, cardiopericadic silhouette and mediastinal

structures of normal characteristics.
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Figure 1: Chest x-ray. Anteroposterior projection.

Simple brain tomography reported as normal. A high resolution chest CT scan is performed showing right lung
cavitation, bronchopneumonia, bilateral basal segmental atelectasis and right pleural effusion (Figures 2 and 3).

Total abdomen ultrasound showing hepatosplenomegaly.

Figure 3: Chest tomography showing right pleural effusion.
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The patient is diagnosed with falciparum plasmodium malaria in resolution, hemorrhagic dengue, pulmonary
tuberculosis, adult respiratory distress syndrome, metabolic acidosis and hydroelectrolytic disorder. The patient is
hemodynamically stabilized with balanced solutions, he also requires invasive mechanical ventilation with
protective parameters, norepinephrine management and prophylaxis of stress ulcers as well as initiation of
tetraconjugated antituberculous therapy, and antimalarial arthemeter and lumefantrine (Coartem). Considering his

conditions he moves to the intensive care unit for handling.

3. Discussion

Malaria and dengue are typical diseases of residents and travelers in tropical countries [10]. In relation to malaria is
a disease caused by the parasite of the genus Plasmodium, transmitted by the bite of the mosquito Anopheles. In
humans it grows and multiplies in hepatocytes and erythrocytes. When gametocytes are taken by the female
Anopheles, the sexual reproduction of the parasite begins in its intestine resulting in a zygotic form, which leads to
the formation of oocysts and sporocysts. After 10-18 days sporozoites are found in the salivary glands of the

mosquito infecting a new individual and repeating cycle [11].

In 2010, there were 1,133,000 deaths worldwide due to malaria, with Africa being the continent where most cases
are reported, 70 million in 2009. The majority of reported cases are related to Plasmodium falciparum infection,

with Haiti, Suriname and Guyana being the countries with the highest prevalence [12].

Dengue is part of the family of Flaviridae virus (Serotypes DEN 1, 2, 3, 4), is transmitted by the Aedes aegpti
mosquito with a human-vector-human transmission cycle, the virus replicates in the intestine and in the salivary
glands of the mosquito transmitting to other individuals [11]. Dengue infection is endemic in more than 100
countries, increasing its incidence 30 times in the last 50 years. In 2013, it was estimated that more than 390 million

people worldwide were infected [2].

These pathologies may manifest severely with target organ injury. In the case of infection by Plasmodium
falciparum, this generates the expression of erythrocyte membrane protein of P. falciparum type 1 (Pfempl), which
binds the erythrocyte to the endothelial wall, specifically to the endothelial receptor of protein C (EPCR), generating
capillary leakage as well as additional release of proinfalmatory cytokines type TNFalpha, and IL1, and increased
expression of ICAM-1 [13]. On the other hand, severe dengue coinfection is also implicated in hypovolemic shock
with similar molecular mechanisms with overexpression of TNFalpha, IL6, IL8, IL10, IL12, macrophage migration
inhibitory factor, NS1 protein and extracellular matrix metalloproteinases. Finally, depletion of the endothelial
glycocalyx has been proposed as a factor that reduces intravascular oncotic pressure by perpetuating the mentioned

lesions [2].

Plasmodium falciparum infection is most commonly associated with severe malaria and increased mortality due to

elevated levels of IL-1B and the sequestration of mature forms in microvascular beds, which contributes to
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metabolic acidosis, hyperlactatemia and white-body involvement [14]. The patient entered the intensive care unit
with criteria of severe malaria given by vasodilated (septic) and hypovolemic shock for the previously described
conditions, in addition to Berlin criteria for moderate ARDS (4 quadrant infiltrates, Pa/FiO,=112) [15-19],
coagulopathy (INR Prolonged, thrombocytopenia) [20], hemodynamic instability, shock Liver (elevated bilirubin)
[21] and neurological compromise due to fluctuation of alertness [21]. In other patients, acute renal injury may also

occurs [23].

In addition to those mentioned, he also presents with normocytic normocytic anemia and metabolic acidosis, which
are secondary to the proinflammatory effect, hemolysis (less deformity, dyseritropoiesis), endothelial reticulum
clearance, and anaerobic glycolysis [24, 12]. The semiological finding of splenomegaly is evident in 40% of the

cases, being more frequent, in some series, in serious presentations [25].

The risk factors to consider greater severity in malaria infection are; [26, 27]
e  Species of Plasmodium falciparum
e  Children between 6 months and 5 years
e Asian, Caucasian
o Sickle cell disease
e  Prior exposure to antimalarial drugs and therapeutic failure
e  Therapeutic delay

e  Tourist condition

The first reported case of Malaria and dengue co-infection in the world occurred in France in 2005, after which there
is a report of 36 cases in Asia, which are manifested by severe clinical conditions [11]. This particular case also
presents Dengue coinfection, demonstrated by positive 1gG and IgM levels, thus increasing morbidity through
increased hemodynamic compromise; Some reports such as that of Assir et al. Consider that this association is also
correlated with jaundice as a parameter of severity [28]. The most frequent laboratory values in malaria and dengue

coinfections are thrombocytopenia, anemia and elevation of transaminases AST <ALT.

Malaria plus Dengue co-infection is associated with other pathogens such as Hepatitis A, Hepatitis E, Chikungunya,
Leptospirosis, Filariasis, Typhoid fever, Leptospirosis [11]. However, there is no case report of this coinfection plus
tuberculosis being this patient the first case worldwide. Animal models that have studied Malaria-Tuberculosis
coinfection have found associations with ARDS and cerebral malaria, further shading the clinical prognosis of
affected patients [29].

4. Why Should an Emergency Physician Take Account of This Disease?
Malaria is a common pathology in tropical countries that can manifest itself severely with multiple organ failure,

especially in the presence of comorbidities that condition a probable state of immunosuppression such as
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Tuberculosis or diseases that enhance the state of shock such as Dengue. The emergency physician should bear in

mind the presence of coinfections which may occur in sudden-onset unexplained febrile spikes in patients with

baseline Tuberculosis, multiple organ failure with unpredictable clinical courses and haemorrhagic complications

which are highly likely to occur in cases of severe Dengue [30].
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