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ABSTRACT

Background: Dengue is the commonest arboviral disease that is endemic in our country. Electrolyte
imbalance is commonly encountered in this disease. There had been only a few worldwide research studies
investigating at all the metabolic parameters of dengue infection. Therefore, the study aimed to assess the
electrolyte imbalance and its correlatfion with the severity of dengue fever in pediatrics.

Methods: This cross-sectional study was carried out in the Pediatric Department of Ziauddin Hospital over 18
months. Diagnosed patients through detection of Dengue NS1 antigen or serology of dengue fever from 6
months to 18 years of age were enrolled and their history, hematological and electrolyte values (sodium,
potassium, calcium, magnesium, and phosphate) were analyzed. Data was analyzed by SPSS and a
Chi-squared test was used to compare the frequency of electrolyte disturbances between patients. A
p-value <0.05 was considered statistically significant.

Results: A higher incidence of dengue fever was observed in the younger age group (81)54 %. The majority
of the patients showed mild hyponatremia 82(54.6%), mild hypokalemia 63(42%) and hypocalcemia 96(64
%). Hypophosphatemia 98(65.3 %) (p-value 0.045) was found more compared to hypomagnesemia
22(14.6%). Fever was observed in 100% of patients along with body aches 20(60%), drowsiness 31(20.7%) and
abdominal pain 16(10.7%). We also found leucopenia 48(32%) and thrombocytopenia 127(84.6%), whereas
hematocrit 30(20 %) was also raised.

Conclusion: Majority of electrolytes (sodium, potassium, calcium and phosphate) were found decreased in
dengue patients. However, hyponafremia (p=0.001) and hypophosphatemia (p=0.045) were significantly
associated to the severity of dengue.
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INTRODUCTION

Dengue is an arthropod borne viral infection
fransmitted by Aedes. Following malaria, it is the
second most serious vector borne disease
worldwide'. According to WHO, 50 million infections
occur annually and more than 2.5 bilion people
living in endemic areas are at risk of acquiring
infection?. Dengue fever is well known for its
epidemics particularly in Southeast Asia and is one
of the main sources of death in this locale. In
Pakistan, the first case was reported in 1985and 52
485 cases including 9?1 deaths were reported in 2019

out of which the majority 41 of the deaths were from
Sindh34, In recent times, National Institute of Health
(NIH) issued a “high alert” in Pakistan as the
monsoon season is considered as a period of high
risk for the spread of dengue®. The spectrum of
Dengue ranges from flu like illness to severe dengue
with intense signs and symptoms of plasma leak
progressing to shock, which contains a high threat
of morbidity and mortality®. Dengue fever generally
progresses to a severe disease commonly after
secondary contamination with a disparate
serotype.
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Electrolyte imbalance is a frequent complication of
dengue. Different electrolytes have variable prevao-
lence in different parts of the world. The prevalence
of hyponatfremia in dengue is ranging from 11% to
58% globallyé’. Hypokalemia is reported in 11% 7
including case reports of acute hypokalemic quadri-
paresis complicated with hypomagnesemic®. The
prevalence of hypocalcemiais stated to be 86.9%°.
In view of this variable data, it is high time to deter-
mine the frend of electrolyte imbalance in dengue
in the pediatric population of the Pakistani commu-
nity to improve outcome and better management
in different settings. Therefore, this study aimed to
evaluate the electrolyte imbalance in the patients
and its correlation with the severity of dengue fever
in pediatrics.

METHODS

This cross-sectional study was carried out in pediatric
department of Ziauddin Hospital Karachi. Over the
study period from April 2018 to August 2019, a fotal of
150 patients between 6 months to 18 years of age
diagnosed with dengue fever by NS1 or IgM ELISA
were included for analysis. All patients who satisfy our
inclusion criteria went through clinical examination
and investigations after informed consent was taken.
The study was ethically approved by the institutional
(ERC: 0230518HRPED). The exclusion criteria included
children with vomiting and diarrhea, those who had
signs of symptoms of rickets or with other concomitant
chronic conditions like diabetes mellitus, Addison
disease, renal tubular acidosis, barter syndrome, and
diabetes insipidus or children with height and weight
less than 5" centile according to age.

The data collection included the patient’s
demographic details, clinical history, and blood
investigations (hemoglobin, white blood cell count,
platelet count and hematocrit) and serum level of
electrolytes (sodium, potassium, calcium, magnesium
and phosphorus) was also observed.

Hyponatremia was defined as serum sodium levels
less than 135mEg/L; and hyponatremia was graded
as  Mild: between 130-134mEqg/L; Moderate:
between 125-129; mEg/L; Severe hyponatremia:
less than 125 mEqg/L while hypernatremia was classi-
fied as >145 meEqg/L. Similarly, hypokalemia was
defined as serum potassium levels less than 3.5
mEg/L; and graded as Mild hypokalemia: 3.1 to
3.4mEq/L; Moderate Hypokalemia: 2.50 to 3.0
mEg/L and Severe hypokalemia: less than 2.50
mEqg/L. While, hyperkalemia reported as serum
potassium level more than 5.0 mEg/L. Normal range
of chloride was 96-105 mEg/L. Hypocalcemia was
defined as <8.5 mEqg/L and hypercalcemia as >10.5
mEqg/L, hypomagnesemia as <1.5 mg/dL and hyper-
magnesemia as >2.5 mg/dL. Normal range of
phosphorus was 4.5mg/dl to 6.5mg/dL'™. Data were
analyzed using SPSS version 22 and descriptive
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statistics were used to describe the results. A
Chi-squared test was used to compare the frequen-
cy of electrolyte disturbances between patients
with dengue fever and severe dengue. A p-value
<0.05 was considered statistically significant.

RESULTS

A total of 150 patients diagnosed with dengue fever
were included for analysis. Total, (91) 60.7% were
dengue NS1 positive, (21) 14% showed IgM positive
whereas (38) 25.3% were both IgM and IgG positive.
Of the patients studied maijority of the patients i.e.
(81)54 % belonged to the age group of 1-5 years,
(37)24.7 % 5-10 of years of age and (32)21.3 % of
10-18 years. As thrombocytopenia is a common
clinical feature in dengue fever, we also observed
the frequency of thrombocytopenia in different
age groups. Thrombocytopenia was more
frequently seen in the younger age compared fo
older patients (Figure 1).
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Figure 1: Age categories of the patients in
association with thrombocytopenia.

Out of 150 patients, 83 were males and 57 were
females. Patients with dengue fever were
assembled info two categories named dengue
fever and severe dengue fever according to WHO
guidelines''. Furthermore, 74% (111) of the patients
belonged to dengue fever and 26% (39) had severe
dengue fever. Fever was the most prominent
clinical feature that was present in 100% of cases.
Along with fever, most common symptoms
encountered in our patients were body aches in
60% (90), lethargy, drowsiness in 20.7% (31) and
abdominal pain in 10.7% (16), whereas muscle
weakness and respiratory distress were seen only in
4.7% (7) and 4% (6) respectively.

Hemoglobin levels ranged between 4.5-15.3 g/dl
and the mean was 11.2 g/dl. Leucopenia was
observed in 32% (48) of patients. The majority of the
patients had thrombocytopenia. Out of which 16

https://doi.org/10.36283/PJMD10-2/008



https://doi.org/10.36283/PJMD10-2/008

had a platelet count in the range of 20,000-50,000
and only two had severe thrombocytopenia of <
20,000. Hematocrit was raised in 20 % (30) of
patients.

In our study, serum electrolyte levels were analyzed
(Table 1). Mean value of sodium was 134.2 mEqg/L.
Hyponatremia was documented in 66% (99) of
patients (p-value 0.001). Out of these 99 patients,
54% (82) had mild hyponatremia, 10% (15) had
moderate hyponatremia and 1.3% (2) depicted
severe hyponatremia. In addition, 57.3 % of the
patients showed hypokalemia (p-value 0.027). Out
of which 42% (63) had mild hypokalemia and only
15% (23) had moderate hypokalemia. None of the
patients had severe hypokalemia. Further, 42.7%
(64) of the patients had serum potassium levels
within the normal range. Mean value of potassium
was 3.4mEq/L. Serum chloride levels were normal in
100% of the patients.
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Mild hyponatremia was predominant in dengue fever
(p-value 0.048) whereas moderate hyponatremia
was seen preeminently in severe dengue (p-value
0.0119). Hypokalemia (mild and moderate) was
prevalent in dengue fever as compared to severe
dengue (p-value 0.068 and 0.021 respectively). Since,
64% (96) of the patients had hypocalcemia (p-value
0.687) although the mean calcium level was 8.4mEq/I.
Out of 96 patients 70 had dengue fever and 26 had
severe dengue (p-value 0.067 and 0.183
respectively). The maijority of the patients in our study
showed hypophosphatemia (p-value 0.045), 71 in
dengue fever (p-value 0.042) and 27 in severe
dengue (0.038). Hypermagnesemia was
predominant compared to hypomagnesemia. It was
seen in 44 patients with dengue fever and 12 patients
with severe dengue (p-value 0.064 and 0.087
respectively).

Table 1: Serum electrolytes level with respect to number of cases among dengue patients.

Electrolyte (Normal Subgroup Classification Dengue Fever Sevellf:ee‘llbeerngue p-Valve
Ranges) (Mean 1SD) (n) (n) (n)
Serum sodium Normal (38) 36 02
(135-145meq/l) Mild hyponatremia (82) 57 25 0.048
134+5.7 Moderate 6 9
hyponatremia (15) 0.019
Severe hyponatremia 1 1
(2) 0.001
Hypernatremia (13) 11 2
Serum potassium Normal (29) 15 14 0.068
(3.55.5meq/l) Mild hypokalemia (63) 47 16
3.4£0.50 Moderate hypokalemia 14 9 0.021
(23)
0.027
Serum Calcium Normal (72) 41 31 0.067
(8.5-10.5g/dl) Hypocalcemia (96 70 26 0.183
8.3+0.86 YP (v¢) 0.687
Serum phosphorus Normal (52) 40 12 0.042
0.038
Eflilégg/d” Hypophosphatemia (98) 71 27 0.045
Serum magnesium Normal (72) 52 20 0.064
(1.5-2.5g/dl) Hypomagnesemia (22) 15 7 0.087
2.2+0.68 H ia (56 44 12
ypermagnesemia (56) 0.049
We also determined the relationship  of found electrolyte imbalance ie. sodium and

thrombocytopenia (Table 2) with the most frequently

potassium.
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Table 2: Serum electrolytes level with respect to platelets count among dengue patients.

Serum Sodium Platelets Counts
Levels
(n) <20000 >200000- >50000- >100000- >150000 p-Value
50000 100000 150000
Normal (38) 0 3 14 15 6 0.439
Mild hyponatremia (82) 1 10 24 36 11 0.588
Moderate hyponatremia 0 1 8 5 1 0.679
(15)
Severe hyponatremia (2) 0 1 0 0 1 0.431
Hypematremia (13) (n) 1 1 3 5 3 0.65
Serum Potassium level
Normal (64) 19 29 9 0021
Mild hypokalemia (63) 23 26 8 0.061
Moderate hypokalemia 2 3 7 6 0.056
(23)
DISCUSSION significant hypokalemia and improved markedly
after potassium administration. Hypokalemic
Electrolyte imbalance including hyponatremia quadriparesis complicated by hypomagnesemia

along with hypokalemia, hypocalcemia and
hypophosphatemia was found frequently in majori-
ty of our dengue patients. Sodium regulates the PH,
osmotic equilibrium and blood pressure. There was
a marked decrease in serum sodium levels of the
current study patients which is a risk factor of devel-
oping convulsions in infants and young children'3,
There is 9.7 % increased risk of developing hypona-
fremia in dengue fever'*. Hyponatremia was docu-
mented in 66% of our patients similar to Caroline et
al.’®but it was much higher than Mekmullica et al.
they found it to be 18%'4. Reddy et al. found that
there is a direct correlation of hyponatremia with
complications of dengue fever and it can be used
as a prognosfic marker in such patients'é, Serum
sodium levels were significantly lower in severe
dengue patients as compared to dengue fever
patients (p-value 0.019 and 0.048 respectively)

Hypokalemia has also been reported in dengue
fever probably because of decreased dietary
consumption and release of potassium into
extracellular compartment because of tissue
breakdown'’. Researchers like Kalita et al. reported
many infectious diseases to show hypokalemia,
especially Dengue fever'®. Khandelwal et al.,” and
Poornima et al.”” reported hypokalemia in 42% and
39% of patients respectively. Our study also exhibits
mild hypokalemia in 42 and moderate hypokalemia
was reported in 15% of patients. Our study
population failed to exhibit severe hypokalemia
probably because most of the patients fell in the
category of dengue fever although two of our
patients presented initially with fever and body
aches rapidly progressed to quadriparesis with
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has also been reported in the past®. Our study
revealed hypomagnesemia in 14.7% of the patients
however, hypermagnesemia was seen in 37.3%,
which has never been reported in the past. As this is
a new finding in dengue fever, further studies need
to be done fo know the exactincidence and cause
of hypermagnesemia in dengue fever.

Hypocalcemia directly correlates with the severity
of dengue fever??', Low serum calcium levels were
found in 64 % of our study group with mean of
8.4meq/|. Adikari et al. reported hypocalcemia in
85% of patients which is much higher than our
value?, Our study depicted 65.3% of population
with significant hypophosphatemia (p=0.039). Yasri
and Wiwanitkit reported case of myositis in dengue
fever in which hypophosphatemia was suspected
to be one of the causes of rhabdomyolysis?®. We
have limited data regarding hypophosphatemia as
a predominant feature of dengue fever.

In our study demographic characteristics of the
patients were also studied, which showed that
dengue fever affected children of 1-5 yrs of age
mostly and infants less than 1 year of age were least
affected. According to WHO guidelines, 1997
Dengue is a disease of children in which Dengue
hemorrhagic fever is more common under 15 years
of age. As per WHO, revised guidelines 2009 Young
children are more prone to develop severe dengue
infection?. Expert groups have proposed that
dengue is a disease with multiple clinical
presentations, and that affected patients present
with a wide range of clinical manifestations that
vary according to age and severity of infection'.
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Some researchers suggested that fever, myalgia
and abdominal pain were the presenting symptoms
in the majority of the cases with other important
features being headache retro-orbital pain, rashes
and hepatomegaly??¢, Our study showed similar
clinical  presentations like lethargy, muscle
weakness, abdominal pain and respiratory distress
in dengue fever.

The first hematological variation from the norm is a
continuous decline in WBC count in patients of
dengue fever?. Ralapanawa et al. reported 70.9%
of the patients had WBC count of <50000 in dengue
fever?. On the conftrary, leucopenia was observed
in only 32% of the patients in our study, which was
supported by the study of Khandelwal and
colleague that the majority of the patients had
WBC count within the normal range during the early
febrile period of the disease and change in
leukocyte count show progression fowards severe
disease?.

Researchers found thrombocytopenia to be the
most prominent and consistent feature of dengue
fever?*, Since, 44.7% of the patients were reported
to have a platelet count of <100000. The mean
platelet count was also decreased 109.5 x 10%in this
study. However, we also found that thrombocytope-
nia is also associated with the most frequently
encountered electrolyte imbalance, Sodium and
Potassium. Mild hyponatremia and mild hypokale-
mia were mostly found in dengue fever patients
who had thrombocytopenia.

CONCLUSION

Besides hematological abnormalities, dengue is
also associated with dyselectrolytemia. In this study
most frequently encountered electrolyte imbal-
ance was hyponatremia, hypokalemia, hypocalce-
mia and hypophosphatemia and these electrolyte
abnormalities  especially  hyponatremia  and
hypophosphatemia were directly associated with
the severity of dengue. Electrolyte abnormalities
can be detected and managed at an early stage
to prevent the progression of morbidity as well as
mortality. As dengue is becoming endemic in our
country and is more prevalent in the pediatric age
group, so further studies should be done with speci-
fied control groups to provide results that are more
relevant stafistically.
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