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Abstract

Background: Dengue virus (DENV) infection is caused by an arboviral strain
and is transmitted by the mosquito Aedes aegypti which is found in Sudan
especially Red Sea and Kassala states in the east. The disease is known to
cause renal disturbances and a thorough understanding of that will potential-
ly help in the prediction, diagnosis and treatment of the disease. Methods:
This study is a prospective observational cross sectional study conducted in
the Eastern Sudan College of Medical Science and Technology and Port Su-
dan Teaching Hospital. 200 confirmed Dengue virus infected patients along
with 200 healthy appearing adults (control) were enrolled for the study. Sta-
tistical analysis was carried out after the collection of patients’ demographic,
clinical, and investigational data including serum urea and creatinine values.
Ethical approval was obtained from the ministry of health, Red Sea state and
informed written consent was obtained from each participant. Results: The
highest incidence of DENV infection was observed in individuals of the mid-
dle age group (29%). Elevated blood urea levels were detected in 10 (5%) pa-
tients while elevated creatinine levels were seen in 17 (8.5%) patients. Al-
though fallen within reference ranges found in the literature, mean blood
urea and creatinine values differed significantly between patients and controls
and between different categories of the disease. Mean blood urea concentra-
tion showed a statistically significant difference between the control (22.3
mg/dl) and the test (28.4 mg/dl) (P value < 0.001). Similarly, mean serum
creatinine in the control (0.70 mg/dl) differed significantly (P value < 0.001)
from test (0.94 mg/dl). Clinically, fever was present in 97.5% of patients,
headache in 95.5%, joints pain in 71%, lethargy in 67%, vomiting in 49%, skin
rash in 40%, abdominal pain in 24% and bleeding in 17.5%. Conclusion: We
strongly conclude that renal involvement is not uncommon in Dengue fever
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and that blood urea and creatinine evaluation should be considered in the
counseling of DENV infection patients. Patients need to be subjected to ne-
cessary laboratory investigations associated with acute kidney injury to de-
crease the rate of morbidity and mortality associated with the disease.

Keywords

Dengue Virus, Acute Kidney Injury, Hemorrhagic Fever, Shock Syndrome,
Eastern Sudan

1. Introduction

Dengue fever is a mosquito borne viral infection that constitutes a major health
problem in tropical and sub-tropical regions of the world. Urbanization and air
travel are among the factors associated with the increased trend of infection in
recent years. Over 2.5 billion people of the world’s population are now at risk for
Dengue. The consequence of Dengue virus (DENV) infection ranges from the
asymptomatic condition (Dengue fever (DF), to more severe forms, such as
Dengue hemorrhagic fever (DHF) and Dengue shock syndrome (DSS). Severe
Dengue is characterized either by plasma leakage, fluid accumulation, respirato-
ry distress, severe bleeding, or organ impairment. Clinical manifestations offer
the earliest markers in predicting severe Dengue Disease [1].

Patients with Dengue fever are clustered into two groups: one with warning
signs including abdominal pain, mucosal bleeding and hepatomegaly that war-
rant ICU admission and the other without those signs. Early prediction of severe
Dengue infection in patients without any warning signs who may later develop
severe DHF is very important to give the best supportive care since approved
vaccines for immunization are yet to be commercialized. An ideal biomarker
should be able to identify individuals who are at risk of developing severe Den-
gue infection [2]. Dengue patients show fever symptoms during peak of viraemia
while DHF/DSS appears during the time when the virus has been cleared from
the circulation suggesting that severe Dengue disease is most likely associated
with immunopathology [2].

Dengue infection has been associated with a variety of renal disorders. Acute
renal failure is a potential complication of severe Dengue infection and is typi-
cally associated with hypotension, rhabdomyolysis, or hemolysis. Acute renal
failure occasionally complicates severe Dengue infection and carries a high mor-
tality rate. Transient proteinuria has been detected in most patients with severe
Dengue infection. Hematuria has been reported in a significant subset of pa-
tients with severe forms of the infection. Various types of glomerulonephritis
have been reported during or shortly after Dengue infection in humans and
mouse models. Meningeal proliferation and immune complex deposition are the
dominant histologic features. On a rare occasion, Dengue infection is associated

with systemic autoimmune disorders involving the kidneys. In the vast majority
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of cases, Dengue infection and associated renal disorders are self-limited [3].

Dengue infection evolving into systemic lupus erythematosus and lupus
nephritis has been reported with antibodies directed against nuclear antigens in-
cluding ANA and double-stranded DNA [3].

In Sudan, Dengue fever (DF) is considered a major public health issue in the
Eastern region of the country, where it has been reported since 1908 with ende-
micity and frequent outbreaks in the coastal and sub-coastal areas of the Red Sea
and Kassala states. Dengue fever reported in the Sudanese population is asso-
ciated with serious presentations including DHF and DSS with an increased
rates of morbidity and mortality. Acute kidney injury (AKI) is a serious and po-
tentially lethal complication of this disease. It is obvious that Dengue Fever is
becoming a serious problem and this needs specific investigation and diagnosis
to avoid complications of the disease. Approximately 2.5 billion individuals from
more than 110 countries are in danger of DENV infection each year due to the
lack of an efficient vaccine and a specific treatment [4]. Dengue fever is trans-
mitted by Aedes aegypti with other species of Aedes mosquito involved [5].
There are 4 serotypes of dengue viruses known as DENV-1, DENV-2, DENV-3,
and DENV-4 [6].

Renal function is routinely assessed by a profile that includes the determina-
tion of serum urea, creatinine, creatinine clearance and electrolytes. An elevated
concentration of urea in the blood is called azotemia. Very high plasma urea
concentration accompanied by renal failure is called uremia, or the uremic syn-
drome. This condition is eventually fatal if not treated by dialysis or transplanta-
tion [7]. Decreased renal function causes an increase in plasma urea concentra-
tion as a result of compromised urea excretion. Renal causes of elevated urea in-
clude acute and chronic renal failure, glomerular nephritis, tubular necrosis, and
other intrinsic renal diseases. Measurement of creatinine concentration is used
to determine sufficiency of kidney function and the severity of kidney damage
and to monitor the progression of kidney disease. The amount of creatinine in
the bloodstream is reasonably stable, although the protein content of the diet
does influence the plasma concentration because of the constancy of endogenous
production [8].

Acute kidney injury (AKI) is a condition where kidneys suddenly stop work-
ing properly. It can range from minor loss of kidney function to complete kidney
failure. AKI normally happens as a complication of another serious illness. It is
not the result of a physical blow to the kidneys, as the name might suggest. This
type of kidney damage is usually seen in older people who are unwell with other
conditions and the kidneys are also affected. It is essential that AKI is detected
early and treated promptly. Without quick treatment, abnormal levels of salts
and chemicals can build up in the body, which affects the ability of other organs
to work properly. If the kidneys shut down completely, this may require tempo-
rary support from a dialysis machine, or lead to death [9] [10]. This study is de-
signed to incorporate the prediction of acute renal injury as a routine check in

approaching Dengue fever patients.
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2. Methods

This was an hospital-based cross sectional descriptive study conducted at Port
Sudan Teaching Hospital in the period from June 2018 to September 2021 to
evaluate the involvement of acute kidney injury (where kidney suddenly stops
working properly) in confirmed Dengue fever patients. Enrolled in the study are
200 diagnosed Dengue fever patients (fixed number) and other 200 healthy ap-
pearing people as a control group. Patients with a past history of renal or liver
disease before diagnoses of Dengue fever and patients who have lupus erythro-
matosis were excluded. Ethical approval was achieved from the research com-
mittee in the ministry of health, Red Sea state and an informed written consent
was obtained from each participant.

Venous blood samples were collected from each patient, one in heparinized
containers, and another in plain containers then refrigerated at 2°C - 8°C till
analyzed. The diagnosis of Dengue fever was established by the detection of
DENV IgG/IgM antibodies by ELISA Technique.

Blood urea and creatinine were measured photometrically by the enzymatic
method using the PT350 Bio system spectrophotometer and reagent kits from
Biosystems Company. Data were statistically analyzed by the SPSS software and

frequencies, concentrations and correlations were illustrated.

3. Results

The higher percentage of patients of DENV infection was from individuals of
middle age (40 - 49 years old) representing 29% of cases (Figure 1).

Out of the 200 confirmed DENV positive patients included in this study, 126
(63%) were males and 74 (37%) were females along with other 200 healthy ap-
pearing adults of whom 100 (50%) were males and 100 (50%) were females as a
control group, 160 (80%) were found to suffer from mild Dengue fever, 35 (17.5%)
suffered from Dengue hemorrhage fever, 5 (2.5%) suffered from Dengue shock
syndrome. Eight patients (4%) showed signs of acute kidney injury (1 patient with
acute kidney injury the result of ANA, anti-dsDNA were significantly increased).

Age

B 20-29 years
B30-39 years
[J40-49 years
B More than 50 years

29.00%

Figure 1. Age distribution (in years) in patients.
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Table 1 shows a statistically significant difference between Dengue fever pa-
tients and the control group in the concentration of serum urea and creatinine.

Bio chemical findings in the different categories of Dengue virus infection
showed statistically significant differences. Table 2 illustrates the difference be-
tween Dengue fever and Dengue hemorrhagic fever.

Similarly, Table 3 shows a significant difference in biochemical finding be-
tween Dengue fever and Dengue shock syndrome especially in urea concentra-
tion.

In contrast, Table 4 illustrates an insignificant difference in biochemical
finding between Dengue hemorrhagic fever and Dengue shock syndrome.

Insignificant differences were also seen in biochemical findings according to
gender in Dengue virus infected patients in different categories of the disease in
urea and creatinine concentration apart from creatinine in males and females of
Dengue fever (Tables 5-7).

4. Discussion

Dengue fever can be presented with a variety of clinical presentations associated

Table 1. Comparison between test and control in biochemical findings.

Reference Test (Mean + 1 SD) Control (Mean + 1

P t P val
arametet Range N = 200 SD) N = 200 vatue
Urea (mg/dl) 15-50 28.40 £ 25.7 22.30 £ 6.30 <0.001
Creatinine (mg/dl) Uptol 0.94 + 0.08 0.70 £ 0.15 <0.001
Table 2. Comparison between DF and DHF in biochemical findings.
DF (Mean + 1 SD) DHF (Mean * 1 SD)
Parameter P value
N =160 N=35
Urea (mg/dl) 22.3 +£6.005 44.88 + 39.80 0.020
Creatinine (mg/dl) 0.75+0.18 1.44 + 1.45 <0.001
Table 3. Comparison between DF and DSS in biochemical findings.
DF (Mean + 1 SD) DSS (Mean * 1 SD)
Parameter P value
N =160 N=5
Urea (mg/dl) 22.3 +6.005 109.30 + 76.50 <0.001
Creatinine (mg/dl) 0.75+0.18 3.54+1.10 0.050
Table 4. Comparison between DHF and DSS in biochemical findings.
DHF (Mean + 1 SD) DSS (Mean * 1 SD)
Parameter P value
N=35 N=5
Urea (mg/dl) 44.88 + 39.80 109.3 £ 76.5 0.500
Creatinine (mg/dl) 1.44 + 1.45 3.54 +1.10 0.100
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Table 5. Comparison between dengue fever male and female patients in biochemical

findings.
Males (Mean + 1 SD)  Females (Mean * 1 SD)
Parameter P value
N =103 N =57
Urea (mg/dl) 22.92 £6.20 21.21 £ 5.60 0.080
Creatinine (mg/dl) 0.77 £0.19 0.70 £ 0.11 0.040

Table 6. Biochemical findings in patients of dengue hemorrhagic fever based on gender.

Males (Mean + 1 SD)  Females (Mean + 1 SD)

P t P val
arameter N =20 N=15 value
Urea (mg/dl) 53.5 +£49.70 33.4 £ 15.70 0.100
Creatinine (mg/dl) 1.70 + 1.85 1.05 + 0.45 0.200

Table 7. Biochemical findings in patients of dengue shock syndrome based on gender.

Males (Mean =1 SD)  Females (Mean + 1 SD)

Parameter N=3 N=2 P value
Urea (mg/dl) 156.0 £ 52.40 39.25 + 39.24 0.070
Creatinine (mg/dl) 3.90+0.18 3.10 £ 0.21 0.400

with unpredictable progression and outcomes. They range from asymptomatic
illness to severe shocks eventually resulting in death [11]. Dengue is considered a
major health threat by the World Health Organization. An increase in infection
has been seen in recent years due to many factors including urbanization and air
travel. Approximately over 2.5 billion people of the words population are now at
risk for Dengue [12]. The purpose why only a few DENV disease cases get worse
is poorly understood but the host immune response has been considered as the
major factor responsible for Dengue pathogenesis [13]. Dengue infection is as-
sociated with multiple organ dysfunction involving liver, muscles, heart, brain
and kidney [14]. Dengue fever has been associated with various types of renal
disorders such as proteinuria, hematuria, glomerulonephritis, and acute kidney
injury [15].

In this study, out of the confirmed two hundred Dengue patients, eight pa-
tients (4%) had Acute Kidney Injury (AKI). Results that are similar to those of s
study done by Warappa ES. et al who reported that the prevalence of renal ma-
nifestation in Dengue fever patients was (9.02%) [16]. The fact that the preva-
lence of DF in males was higher than females in our study along with the clinical
presentation that fever was detected in (97.5%) of patients, is similar to the re-
sults of a study done by Relwani P. R. et al. who found that fever was one of the
common features associated with Dengue infection (98.66%) [17].

In our study the (mean * 1 SD) of serum urea levels of (22.3 + 6.01 mg/dl) for
Dengue fever patients, (44.88 = 39.8 mg/dl) for Dengue hemorrhagic fever pa-

tients, and (109.3 + 76.5 mg/dl) for Dengue shock syndrome patients, was simi-
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lar to what was seen by Guzman MG. and Halsted SB. [18] who showed in-
creased urea levels in all categories of the disease.

Similarly, the (mean +1SD) of creatinine levels in Dengue fever patients was
(0.75 + 0.18 mg/dl), in Dengue Hemorrhagic fever patients was (1.44 + 1.45
mg/dl), and in Dengue shock syndrome was (3.5 + 1.10 mg/dl), is agreed to the
results of a study by Taurqeer H. and Amer K. [19] who reported an increase in
creatinine levels in all the categories of Dengue infection.

The present study found that only one patient with acute kidney injury had
increased levels of anti-dsDNA, and ANA which is similar to the findings of a
study by Rajadhyaksha A. and Mehra S. in a case report [20] showing an increase
in anti-dsDNA and ANA.

5. Conclusion

Renal involvement is frequent in patients with Dengue fever especially in those
exhibiting complications of the disease. Routine assessment of these patients
should include the determination of blood urea and creatinine as a check marker

for the prediction of acute kidney injury.
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