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Hanan et al.: Kidney Function in Dengue Patients, Hodeidah-Yemen

Dengue fever is mosquito born tropically disease caused by the dengue virus that lead to symptoms 
including high fever, headache, vomiting, muscle and joint pains. Our study investigated 100 
samples which consist of 50 samples from dengue fever infected people and 50 from healthy one. 
The purpose of this study is to determine the effect of the dengue fever on kidney tests (urea and 
creatinine) in Hodeidah city, Yemen. The samples were randomly selected by age (15-60 y). Blood 
samples collected from patients from different hospitals in Hodeidah city. The samples of the 
infected male reached 37 with percent of 74 %, while the number of infected females reached 13 
with percent of 26 %. Data was collected with a special questioner including age, gender, place 
of living, and education. During collecting the data, we found that all a 50 infected patients have 
not any heart, diabetic and hypertension problems. This study included measuring the chemical 
variables and determined the level of creatinine and urea in serum of both dengue fever patients 
and healthy subjects samples to compare between the level of both tests (urea and creatnine). The 
current study found that there was no effect on kidney functions caused by dengue fever taken in 
consideration the samples took from hospitalization patients so that may the renal disorder didn't 
appeared and the creatinine and urea level not affected.
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The dengue virus is the cause of dengue fever, a 
tropical illness spread by mosquitoes[1]. It is also 
known as break bone fever[2]. From moderate 
asymptomatic dengue fever to severe Dengue 
Hemorrhagic Fever (DHF) and Dengue Shock 
Syndrome (DSS), which can be deadly, infection 
with Dengue Fever Virus (DENV) causes a range of 
clinical abnormalities[3]. Rapid urbanization, 
increased international travel, a lack of efficient 
mosquito control methods, and globalization have all 
contributed to the DENV's remarkable global 
expansion. Despite the fact that no medication has 
been approved[4]. Dengue fever symptoms are 
typically begin three to 14th d after infection[5]. 

Recovery usually takes two to 7 d and may involve a 
high temperature, headache, vomiting, joint and 
muscular aches, and a typical skin rash[1]. A tiny 
percentage of cases progress to severe dengue, also 
called DHF, which causes bleeding, low platelet 
counts, and blood plasma leakage, or DSS, which 
results in dangerously low blood pressure[5]. Older 
children and adults are the main victims of classic 
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person infected with dengue fever, during the initial 
2 d to 10 d febrile period, about becomes itself 
infected with the virus in the cells lining its gut 8-10 
d later[16], then the virus spreads to other tissues 
including the mosquito's salivary glands and is 
subsequently released into its saliva. The virus seems 
to have no detrimental effect on the mosquito, which 
remains infected for life[17]. Dengue can also be 
transmitted via infected blow infected for life 
products and through organ donation[18]. The kidney’s 
structural and functional unit is called the nephron. 
There are approximately one million nephrons in 
each adult human kidney[19]. The kidney's functional 
unit is the nephron[20]. The nephron, the kidney’s 
smallest functional unit, is the subject of much 
research in renal physiology. As part of the normal 
kidney physiology, each nephron starts with a 
filtration component, such as the Distal Convoluted 
Tubule (DCT), Loop of Henle, and Proximal 
Convoluted Tubule (PCT), which filters the blood 
entering the kidney. The filtrate then travels the entire 
length of the nephron, a tubular organ encircled by 
capillaries and lined by a single layer of specialized 
cells. These lining cells' primary roles include 
secreting waste products from the blood into the 
urine and reabsorbing water and other small 
molecules from the filtrate into the blood[21]. Renal 
functions include maintaining an acid-base balance, 
clearing toxins, regulating fluid balance, regulation 
of blood pressure, absorption of glucose, amino 
acids, and other small molecules, regulating sodium, 
potassium, and other electrolytes, production of 
various hormones, such as erythropoietin, activation 
of vitamin D[22]. The main metabolic function of 
creatine, a naturally occurring non-protein substance, 
is to form phosphocreatine by joining forces with a 
phosphoryl group. This phosphocreatine is then 
utilized to regenerate ATP, or adenosine 
triphosphate[23]. Skeletal muscle contains 95 % of the 
body's total creatine and phosphocreatine reserves, 
with the remaining portion being dispersed 
throughout the blood, brain, testes, and other 
tissues[24]. Creatinine is a breakdown product of 
creatine phosphate from muscle and protein 
metabolism[21]. It is released at a constant rate by the 
body (depending on muscle mass)[25]. Because it is a 
readily detectable by product of muscle metabolism 
that the kidneys eliminate unaltered, serum creatinine, 
a blood measurement, is a crucial indicator of kidney 
health[25]. The kidneys are largely responsible for 
removing creatinine from the blood by glomerular 

dengue fever[6]. The abrupt onset of fever and a 
number of vague symptoms, such as rash, joint pains, 
nausea, vomiting, body aches, frontal headache, and 
retro-orbital pain, are its defining characteristics[7]. 
Children under the age of 15 are the main victims of 
DHF even though adults may also experience it[8]. It 
is characterized by a range of vague signs and 
symptoms as well as an abrupt onset of fever, which 
typically lasts for two to 7 d. When DHF is acute, 
there are no pathognomonic signs or symptoms; 
however, once the fever subsides, distinctive signs of 
plasma leakage emerge, which frequently enable a 
precise clinical diagnosis[9]. DENV is an Ribonuclic 
Acid (RNA) virus of the family Flaviviridae[10]. The 
flaviviruses are relatively small (40-50 mm) and 
spherical with a lipid envelope. Three structural and 
seven nonstructural proteins make up the about 11 
000 base-long flavivirus genome. Within this family, 
there are three main complexes: Dengue virus, 
Japanese encephalitis virus, and tick-borne 
encephalitis virus. Common group epitopes on the 
envelope protein of all flaviviruses cause significant 
cross-reactions in serologic testing. Because of this, 
it is challenging to make an unambiguous serologic 
diagnosis of flaviviruses. Particularly for the four 
dengue viruses, this is accurate. Infection with one 
dengue serotype provides lifelong immunity to that 
virus, but there is no cross-protective immunity to 
the other serotypes. Thus, persons living in an area of 
endemic dengue can be infected with three, and 
probably four, dengue serotypes during their 
lifetime[11]. There are four dengue virus serotypes, 
called DEN-1, DEN-2, DEN-3, and DEN-4. They 
belong to the genus Flavivirus, family Flaviviridae 
(of which yellow fever virus is the type species), 
which contains approximately 70 viruses[12]. The 
antigenic relationships between dengue viruses-
describing whether the immune response generated 
after primary infection results in protection or 
enhancement of secondary infection are key drivers 
of DENV case outcomes and epidemic patterns. 
While each serotype is clearly genetically and 
antigenically distinct, it is not clear how sub serotype 
clades of DENV interact antigenically[13]. Dengue 
virus is transmitted primarily by Aedes mosquitoes, 
particularly Aedes aegypti mosquito. These 
mosquitoes usually live between the latitudes of 
35°N and 35° below an elevation of 1000 m (3300 
feet)[14], They typically bite during the day, 
particularly in the early morning and in the evening[15]. 
A female mosquito that takes a blood meal from a 
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study was carried out in dengue fever patients and its 
effect on Kidney function the study is a case control 
study that was carried out and compared between 50 
infected and 50 healthy people.

The inclusions criteria of patients used were:

1-patients infected with dengue fever, 2- Patients 
between 15-60 age. 3-Patients with no renal disorder, 
4-agreed to participate in the study. 5-patient with no 
heart, diabetic and hypertension problems, 6-Patient 
live in Hodeidah.

Sample collection:

The total number of patients infected with dengue 
fever was 50. Samples were collected from different 
hospitals on Hodeidah city (Al-Amal hospital, Al-
Thora hospital, Al-Rasheed hospital and Al-Ruwad 
Laboratory). A 5 ml of venous blood samples was 
collected from 50 infected people with dengue fever 
and 50 healthy people using sterile needle and syringe, 
then it was drained into sterile non anticoagulant test 
tube (labelled with lab. no.). The test tubes having 
blood samples were centrifuged at 3000 rpm for 5 
min. The serum was aspirated with micropitte and 
transferred to pen drove tube. Separated serum from 
each sample was stored at 2°-8° until analysis.

Kidney function tests:

Blood urea test: Three clean and dry test tubes 
were taken and hold on the rack. With marker pen, 
the first tube was marked as blank, the second tube 
was marked as standard and third tube as sample. A 
1 ml of Reagent-1 was added to each test tube. 10 
ml of standard urea solution was added in standard 
tube. In sample tube 10 µl of sample (serum). The 
three test tubes were mixed well and incubated for 
5 min at 20°-25° or 3 min at 37°. After that 1 ml 
of Reagent-2 was put to each tube, then mixed and 
incubated for 10 min at 20°-25° or 5 min at 37°. 
By using spectrophotometer, the absorbance of the 
sample (As) and the standard (Astd) were measured 
against the reagent blank at 580 nm. 

Calculation:

Urea concentration (mg/dl)=(∆A Sample)/(∆A 
Standard)×80 (standard concentration)

Normal range:

Serum urea=10-50 mg/dl (1.66-8.30 mmol/l).

Blood creatinine test:

filtration, although proximal tubular secretion also 
plays a role. Creatinine tubular reabsorption is 
minimal or non-existent. Blood creatinine levels 
increase if the kidney's filtration is inadequate[25]. 
Diagnostic serum creatinine studies are used to 
determine renal function[25]. The reference interval is 
0.6-1.3 mg/dl. (53-115 µmol/l)[26]. Measuring serum 
creatinine is a simple test, and it is the most commonly 
used indicator of renal function[27]. A rise in blood 
creatinine concentration is a late marker, observed 
only with marked damage to functioning nephrons. 
Therefore, this test is unsuitable for detecting early-
stage kidney disease[25]. Urea is the end product of 
protein catabolism. The urea is produce from the 
amino group of the amino acids and is produce in the 
liver by means of the urea cycle. Urea filtration at the 
glomerulus as well as secretion and re-absorption at 
the tubular level. The rise in the level of serum urea 
is generally seen as a marker of renal dysfunction 
specially dysfunction The normal serum urea level is 
between 20-45 mg/dl urea is measured in diagnostic 
labs either by Ultra Violet (UV) kinetic method using 
a ketoglutarate as an Ammonia (NH+3), acceptor in 
presence of enzyme glutamate dehydrogenize It is 
also measured calorimetrically by Berthelot's end 
point method[22]. Serum urea and creatinine are the 
most commonly requested renal function measures. 
This article explains how to evaluate individuals 
with renal illness using these easy tests to their fullest 
potential[28]. These two serum determinations are 
best viewed in concert, observing their absolute 
levels as well as their relation to one another. The 
serum creatinine level is less influenced by extra-
renal factors than is the serum urea level, and is the 
more accurate test the laboratory assessments of 
blood urea BU levels and blood creatinine levels are 
"standard fare" in the assessment of renal function. 
They are relatively low-cost tests, are available in 
any standard hospital laboratory, and are relatively 
easy to run. They are essential in the assessment of 
renal function in the Emergency Department[29]. The 
aim of this study is to determine the effect of the 
dengue fever on kidney tests (urea and creatinine) in 
Hodeida city. Creatnine structure[30] and Urea 
structure[31].

MATERIAL AND METHODS

Chemicals and reagent:

1-Urea kit (Bio research), creatinine kit (Bio 
research), 3- Dengue cast (Rapid tests) (inBios). The 
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coated with a NSI specific antibody on the test 
line region and utilizes a separate control to assure 
assay flow and performance. During testing, the test 
sample is added directly to the sample region and 
the test is placed into a well containing 3 drops of 
buffer. The buffer and serum are mix and interact 
with NSI specific monoclonal antibodies conjugated 
to gold nanoparticles. The solution migrates up ward 
on the membrane via capillary action to react with 
anti NSI antibody on the membrane. If NSI antigen 
is present red line will appear at the test line. The 
red line at the control region should always appear 
if the assay is performed correctly. The presence of 
this red line verifies that proper flow has occurred 
and catastrophic failure of the conjugate has not 
occurred. The entire procedure takes approximately 
30 min.

For Dengue NS1 Ag:

All specimens and test device were placed and 
allowed them to reach room temperature before 
start the testing (15-30 min.). After removing the 
device from the aluminium foil pouch, the test was 
performed immediately. By using micropipette, 75 µl 
of specimen (serum) was added into the sample well 
in the test device. After 10 min, the test results were 
read.

Interpretation of the result:

A red color band will appear in the Control Line 
(C) of the window to show that the test is working 
properly. Bands will appear in both control (C) and 
test line (T) in case of positive samples and in case of 
negative sample the test line (T) not appear.

Statistical analysis:

The data obtained were analysed using the Statistical 
Package for the Social Sciences (SPSS) statistical 
program, where the arithmetic mean and standard 
deviation of the variables included in the study were 
used.

RESULTS AND DISCUSSION

The research samples consisted of a group of people 
with dengue fever who were (50) infected, as well 
as a group of healthy people who numbered (50) 
people. The sample was randomly selected and the 
following tables show the distribution of the sample:

The data n Table 1 showed that the samples of the 
infected male reached (37), with a percentage of (74 

Kinetic-Jaffe method: In the jaffe reaction, creatinine 
react with alkaline picrate to produce a reddish-
orange color. The intensity of color of which at 
490 nm is directly proportional to the creatinine 
concentration.
Creatinine+Sodium picrate Creatinine-picrate 
complex (reddish-orange color) 
Reagent composition: R1-Creatinine R1 (SL)-acid 
reagent; Picric acid-35 mmol/l; R2- Creatinine 
R2 (SL)-Alkaline Reagent; Sodium hydroxide                                                
320 mmol/l and R3- Creatinine standard-2 mg/dl or 
177 mmol/l.
Three clean and dry cuvette were taken on the bench. 
Using a marker pen, the first cuvette was marked as 
blank, the second cuvette was marked as standard 
and third cuvette as sample. A 1000 µl of working 
Reagent was added in each cuvette. A10 µl of the 
standard creatinine solution was added in standard 
cuvettes and 10 µl of sample was added in cuvette 
sample, then the cuvettes mixed well immediately and 
put in reading room separately of spectrophotometer, 
after that the stopwatch started. After 30 s, the first 
absorbance was recorded (A1), then after exactly 
2 min, the second absorbance was recorded (A2). 
Finally the calculation was don separately according 
to the bellow equation. 

Calculation:

Serum Creatinine (mg/dl)=(∆A Sample)/(∆A 
Standard)×2 (Standard concentration) Note: To 
convert from mg/dl to µmol/l multiply by 88.4.
Serum creatinine 0.7-1.4 mg/dl or 62-124 µmol/l.

Dengue (NSI) Network Solution INC:

Detect rapid Test: For in vitro diagnostic: The Dengue 
NSI detect rapid test is an immunochromatographic 
strip assay for the qualitative presumptive detection 
of Non-Structural Protein 1 (NSI) in human serum. 
This test serves as an aid in the clinical laboratory 
diagnosis of early dengue infections even prior to the 
presence of Immunoglobulin (Ig) M or IgG antibodies 
in patients with clinical symptoms consistent with 
dengue infection. This test is intended to be used on 
sera drawn from patients within 1-7 d past the onset 
symptoms.

Principle of the test:

The Dengue NSI Rapid Test is qualitative membrane 
based immunoassay for the detection of NSI antigen 
in human serum. The rapid test membrane is pre-
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Through the Table 3 and Table 4, we noted that there 
was no increased in the concentration of urea and 
creatinine as it was noted through the arithmetic mean 
of the samples of patients with dengue fever is closed 
to the arithmetic mean with the samples of healthy 
people, while the arithmetic mean between the two 
samples differed in the level of urea concentration, so 
the t-test was used to compare between the averages 
of the study population by testing the statistical 
hypotheses at the level of significance (p<0.05). 

As it is evident from Table 4 above, that the value 
of the significance level in creatinine between the 
samples of infected and healthy individuals was 
(0.25), which means that there are no statistically 
significant differences in the creatinine test. It was 
also showed that the value of the significance level 
in urea between the sample of infected and healthy 
subjects reached (0.00), which means that there 
are statistically significant differences between the 
samples of infected and healthy subjects in the level 
of urea.

%), while the number of infected females reached 
(13), with a percentage of (26 %). There are (33) 
healthy males, with a percentage of (66%), while the 
number of healthy females is (17) females, with a 
percentage of (34 %) (Table 1 and fig. 1).

Through Table 2 it found that the samples of the 
infected countryside reached (41), with a percentage 
of (82 %), while the number of infected urban reached 
(9) with a percentage of (18 %). The number of 
healthy countryside residents there was (36) persons, 
with a percentage of (72 %), while the number of 
healthy urban is (14) persons. with a percentage of 
(28 %) (Table 2 and fig. 2).

The study included measuring of biochemical 
parameters and measuring the following criteria: 
Determination of the level of urea in serum. 
Determination of the level of creatinine in the serum.

After conducting a statistical analysis of the blood 
and biochemical parameters in patients with dengue 
fever, it was found that: 

Fig. 1: Distribution of the sample according to the gender variable
Note: ( ): Infected and ( ): Healthy

TABLE 1: DISTRIBUTION OF THE SAMPLE BY GENDER

Sample Gender The number of sample Percentage Total

Infected
Male 37 0.74

50
Female 13 0.26

Healthy
Male 33 0.66

50
Female 17 0.34



www.ijpsonline.com

Indian Journal of Pharmaceutical Sciences184 September-October 2025

TABLE 2: DISTRIBUTION OF THE SAMPLE BY RESIDENCY

Sample Residence The number of sample Percentage Total

Infected
The countryside 41 0.82

50
Urban 9 0.18

Healthy
The countryside 36 0.72

50
Urban 14 0.28

Fig. 2: Distribution of the sample according to the gender variable
Note: ( ): Infected and ( ): Healthy

TABLE 3: COMPARISON BETWEEN THE MEAN AND STANDARD DEVIATION OF UREA AND CREATNINE

Group Infected group Healthy group

Variables Mean Standard deviation Mean Standard

Creatinine 1.32 1.6 1.06 0.21

Urea 28.78 13.58 37.54 14.95

TABLE 4: COMPARISON BETWEEN THE MEAN, STANDARD DEVIATION, T-VALUE, FREEDOM DEGREE 
AND INDICATION LEVEL OF UREA AND CREATNINE

Axis Type Mean Standard deviation The computed (t) value Degree of freedom Indication level

Creatinine
Infected 1.32 1.6

1.14 98 0.25
Healthy 1.06 0.21

Urea
Infected 28.79 13.58

3.06 98 0
Healthy 37.54 14.95
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of ARF in fatal DHF was 33.3 %, compared with 
0.3 % in all DHF cases. The cause of disagreement 
with our study may be that the patients from whom 
we collected samples were receiving treatment 
for dengue infection, also all patient had no heart, 
diabetic, hypertension problems, so that may prevent 
the complication in kidney or prevent the impaired 
kidney functions.

At the end of the research found that the Dengue 
fever is a dangerous disease and the infection with 
DENV result in averring degrees of pathological 
conditions, ranging from mild asymptomatic dengue 
fever to severe DHF and DSS which may turn fatal. 
Should be take a careful from the symptoms from 
the degree of fever of dengue disease which is may 
be change to severe hemorrhagic and which the state 
on, fever and to become a fatal. The results from 
this research and from these tables found that there 
was no effect of dengue fever by general on kidney 
functions taken in consideration sample took from 
hospitalization patients and the patient had no heart, 
diabetic, hypertension problems so that may be the 
renal disorder did not appeared and the creatinine 
and urea level was normal.
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