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INTRODUCTION

MATERIALS AND METHODS:

Study design:A case series study

Study period:1.5years

Place of study: The study is planned to be conducted at the department of General medicine ,<SNMC
and HSK HOSPITAL BAGALKOT.

This study was conducted among 140 patients who are admitted with fever in SNMC Medical
College, Bagalkot, in department of General Medicine. Study was done for 1.5 to 2 years
INCLUSION CRITERIA:

Cases diagnosed according to WHO criteria.

Patients with,

1.Dengue NS1 antigen positive

2. IgM ELISA

Patients above 18yrs of age

EXCLUSIONCRITERIA:

Patients with;

* Hypertension

* Diabetes and cardiac disease

* Malaria

¢ Calcium supplements

e Those on antihypertensives/anti arrhythmic agents

* Any drugs affecting calcium homeostasis

* Those who doesn’t give consent.

* Malabsorption syndrome

* Renal dysfunction

Present study will be carried out in the department of General medicine.S NIJALINGAPPA MEDICAL
COLLEGE AND HANAGAL SHRI KUMERASHWARA HOSPITAL ,NAVANAGAR, BAGALKOT.
After obtaining approval and clearance from the institutional ethical committee, the patient fulfilling the
inclusion criteria will be enrolled for the study after obtaining informed consent. total of 140 patient
who diagnosed as Dengue Fever shall be taken as cases. venous blood samples (into 2ml of EDTA tube
and another 2ml in plain tube ) for required blood investigation and other required investigation is done.
Data collection:

1. Informed consent will be taken for participation in the study.

2. A questionnaire will be used to collect data including symptoms(fever, headache, retro-orbital
pain,arthralgia, myalgia, rash, and bleeding manifestations), evidence of fluid leakage(pleural effusion and
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ascites), pulse rate, and systolic and diastolic blood pressure.

Sample: blood samples for the estimation of serum calcium were drawn on the day of admission.
Confirmatory tests:

NS1 antigen detection

IgM ELISA

All probable cases of dengue were diagnosed according to World Health Organization (WHO) criteria.*
Confirmation of diagnosis was done with one of the following laboratory tests:IgM antibody, NS1 Ag
positive.

CRITERIA FOR DENGUE WITHOUT WARNING SIGNS:

Living in/travel to dengue endemic area. Fever and two of the following
criteria:Nausea,vomiting,rash,aches, and pains, leucopenia, any warning sign, laboratory confirmed
dengue (when warning signs are absent)

CRITERIA FOR DENGUE WITH WARNING SIGNS:

Warning signs: Abdominal pain or tenderness, Persistent vomiting, clinical fuid accumulation, mucosal
bleed, lethargy; restlessness, liver enlargement >2cm, Laboratory: Increase in haematocrit concurrent with
rapid decrease in platelet count.

CRITERIA FOR SEVERE DENGUE:

1. Severe plasma leakage leading to: Shock (DSS), Fluid accumulation withrespiratory distress

2. Severe bleedingas evaluated by clinician

3. Severe organ involvement: Liver: AST or ALT>=1000; CNS: Impaired Consciousness; Heart; and other
organs

The following blood investigations will be performed on the day of admission; haemoglobin(Hb);total
leukocyte count (TLC); platelet count; packed cell volume (PCV); liver function tests and serum calcium
levels.

Other investigations such as chest X-ray (CXR), ultrasonography (USG), and echocardiography(ECHO)
will be done based on clinical presentation as and when required. These investigations will be done in
case any complication was suspected. Pleural effusion will be diagnosed by chest radiography, and
abdominal sonography will be done to rule out ascites and to note the gall bladder wall thickness.
Myocarditis will be diagnosed by two dimensional ECHO.

Blood will be collected in EDTA tube for Hb, TLC, platelet count, and PCV will be analyzed by an
automated analyser.For other investigations, blood will be collected in plain tubes.

Other than routine investigations will be paid to avoid burden on patient.

Expected outcome:Early estimation of serum calcium in dengue fever will help in analyzing the severity
of dengue infection, approximate duration of hospital stay.

Investigations: required investigation done on the patient are

Hb g/dl:

TC cells/mm3:

Platelets lakhs/mm3:

RBCs million/mm3 :

ESR mm/hr:

PCV % :

Glucose (RBS) mg/dl :

Urea mg/dl:

Creatinine mg/dl :

Na+ mEq/l:

K+ mEq/1:

Ca2+ mEqg/1:

Urine routine & Microscopy:

LFT:

TB
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DB

IB

TP

SGOT:

SGPT:

DENGUE SEROLOGY: NS1 Ag: IeM ANTIBODY:
MP antigen :

ULTRASONOGRAM OF ABDOMEN: (if necessary)
ECG:

X RAY CHEST: (if necessary)

ECHO CARDIOGRAM: (if necessary)

ESTIMATIONOFCALCIUM:

Method:Arsenazo

Mode:Endpoint

Principle:

Arsenazo combines with calcium ions at PH 6.5 to form a coloured chromophore.The color produced is
directly proportional to the concentration of calcium in the sample which is measured at 650nm.
Reagent composition

° Calcium standard:10mg/dl
° Arsenazolll

° Buffer

Procedure

The assay was performed after calibration.

10ul of serum was mixed with 1ml of reagent, mixed and incubated for 10minute at room temperature

and absorbance of standard and sample read against reagent blank at 650nm.

Calculation

Serum Calcium(mg/dL)= (Abs.T) (Abs.B) x10

(Abs.S)-(Abs.B)

Reference Range

Serum calcium 8.5-10.5mg/dl

Linearity

The kit is linear upto16mg/dl

DIAGNOSIS OF DENGUE:

1. IgM-capture MAC-ELISA testing.

2. ELISA based NS-1 antigen testing.

CLASSIFICATION OF SEVERE DENGUE INFECTION:(WHO CLINICAL CRITERIA, 2009):

Severe dengue infection (SDI) is defined by one or more of the following:

» Plasma leakage that may lead to shock (dengue shock) and/or fluid accumulation, with or without
respiratory distress, and/or

» Severe bleeding, and/or

» Severe organ impairment, of which most occur during the critical phase.

STATISTICAL ANALYSIS:

Categorical datawas represented in the form of frequency. Association between variables were assessed
with Chi Square Test,

Quantitative data was represented as mean & Sd. Comparison of variables has been done with ANOVA
with Tukey’s Multiple Comparison.

A P value of <0.05 was considered statistically significant.
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Data was analyzed with IBM SPSS Version 28 for windows.

RESULTS
TABLE-1:Mean and SD of age of study subjects
Age
Mean 32.34
Std.
Deviation 14.38

Minimum 18.00

Maximum 80.00

In our study, age of the patients ranged from 18 to 80 years with mean age of cases 32.34years and
standard deviation of 14.38%
TABLE-2 Age group wise distribution of study participants

Age No of cases | Percent
18-20 29 20.7
2130 52 37.1
31-40 27 19.3
41-50 14 10.0

> 50 18 12.9
Total 140 100.0

GRAPH-1. Age distribution of study subjects
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More than half (37.1% ) of the study participants belong to the age group of 21-30years and 20.7% belong
to the age group 18-20 years, and 19.3% were of 31-40 years age group. Remaining 12.9% were of more
than 50 yrs and 10% were of 41-50 years age group.

TABLE-3:Gender distribution among all fever cases

Gender No of cases | Percent
Male 108 77.1
Female 32 22.9
Total 140 100.0

From the table, male participants were predominant (77.19%) than female (22.9%)

GRAPH:-2. GENDER DISTRIBUTION

Gender distribution

TABLE-4:Comparison between age with groups

Dengue Dengue Severe
Age without with warning | Dengue Total x* Value | P Value
warning signs | signs Infection
< 20 Count 9 11 9 29
- % 18.40% 22.40% 21.40% 0
Count 20 20 12 52 0.687,
2130 % 40.80% 40.80% 28.60% 0 SO o sig
3140 Count 9 9 9 27
] % 18.40% 18.40% 21.40% 0
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41.50 Count 6 5 3 14
% 12.20% 10.20% 7.10% 10
s 50 Count 5 4 9 18
% 10.20% 8.20% 21.40% 12.90%
Count 49 49 42 140
Toral % 100% 100% 100% 100%

INFERENCE: There is no statistical significance between age and fever groups under study with p-value

GRAPH-3, AGE GROUP WISE DISTRIBUTION ON SEVERITY OF DENGUE

Lo0% - Age & Groups
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of 0.687.
TABLE-5:Comparison between gender with groups
D,et Egui Dietlﬁgue Severe
Gender withou WL Dengue Total x* Value P Value
warning warning )
. ) Infection
signs signs
Mal Count | 43 38 27 108
% 87.80% 77.60% | 64.30% 77.10%
Count | 6 11 15 32 )
Female 1, 1220% | 2240% | 35.00% | 22.90% | 97 0.029, Sig
Count | 49 49 42 140
Total
% 100% 100% 100% 100%
GRAPH-4, GENDER WISE DISTRIBUTION ON SEVERITY OF DENGUE
Gender & Group
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[
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INFERENCE: There is statistical significance between gender and fever groups under study with p value
TABLE-6, COMPARISON OF PLATELET COUNT WITH DENGUE SEVERITY

Groups N Mean Std’, ) Minimum | Maximum | FValue | P Value
Deviation
Parameter
Dengue
without 49 1.33 0.32 0.66 2.50
warning signs
Plateler | Dengue - with | 099 | 056 0.17 1.96 40.254 | 0.0001
count warning signs
Severe
Dengue 42 0.48 0.44 0.06 2.32
Infection
HS = Highly Sig
Tukey Post Hoc test with Multiple Comparisons
95%  Confidence
) Mean Std. . Interval
Dependent Variable Difference | Error Sig. Lower Upper
Bound | Bound
Dengue D ith
without enstie WIRLT 341127 1 0.091 | 0.0001, HS | 0.1254 | 0.5569
L warning signs
warning signs
Platelet Severe
atere Dengue .84820° | 0.095 | 0.0001, HS | 0.6237 | 1.0727
count .
Infection
D h Severe
CREUE W | Do houe 50707° | 0.095 | 0.0001, HS | 0.2825 |0.7316
warning signs .
Infection
HS = Highly Sig

GRAPH-5, PLATELET COUNT WITH SEVERITY OF DENGUE
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There is high statistical significance in platelet count between dengue without warning sign and dengue
with warning signs /severe dengue infection(p=0.0001) The mean value of platelet count among patients
with dengue without warning signs in 1.33lakhs/cu.mm, in patients with dengue with warning signs is
0.99lakh/cu.mm, in patients with severe dengue infection is 0.48lakh/cu.mm.

There is high statistical significance between platelet count and severity of dengue(p<0.0001)

TABLE 7: Comparison of Hct with dengue severity

Parameter | Groups N Mean Std’, _ Minimum | Maximum | F Value | P Value
Deviation
Dengue
without 49 34.04 5.16 27.00 46.00
warning signs
HCT Dengue with |, 33.73 | 4.98 2400 | 44.50 6645 | 002
warning signs HS
Severe
Dengue 42 37.67 6.81 22.00 51.00
Infection

HS = Highly Sig

Tukey Post Hoc test with Multiple Comparisons
95%  Confidence
. Mean Std. . Interval
Dependent Variable Difference | Error Sig. Lower Upper
Bound Bound
Dengue with | ) 31594 | 1141 | 0950, NS | -23904 | 3.0149
Dengue warning signs
without Severe
warning signs | Dengue -3.62891° | 1.187 0.007, HS | -6.4419 |-0.8159
HCT .
Infection
D ih Severe
eneue W Dengue 3.94116° | 1.187 | 0.003, HS |-6.7542 |-1.1282
warning signs }
Infection
NS = Not Sig,  HS = Highly Sig

GRAPH-6, HCT with dengue severity
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Mean Values

31.00 -

34.04

Dengue without
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HCT

33.73
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Groups
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Infection

There is high statistical significance in hematocrit between dengue with warning signs and severe dengue
infection(p=0.0005)
There is no statistical significance in between hematocrit and dengue without warning signs (p=0.959)

The mean value of HCT in dengue without warning signs 34.04, in dengue with warning signs 33.73,
and in severe dengue infection 37.67.

Table-8, COMPARISON OF SR.CAL WITHIN STUDY GROUPS

Parameter Groups N Mean Std‘, , Minimum | Maximum | F Value | P Value
Deviation
Dengue  without | 4 9.10 | 0.69 7.50 10.40
Serum warning signs
calcium Dengue  with | g 830 |0.87 6.30 10.20 #3597 | 0-000L
(mg/dl) warning signs HS
Severe  Dengue | ,, 7.51 0.85 5.90 9.40
Infection
HS = Highly Sig
Tukey Post Hoc test with Multiple Comparisons
95%  Confidence
) Mean Std. . Interval
Dependent Variable Difference | Error Sig. Lower | Upper
Bound | Bound
Dengue with | 79597 10,163 | 0.0001, HS | 0.4094 | 1.1825
Dengue warning signs
Serum without Severe
cslcium warning signs | Dengue 1.58367 | 0.170 0.0001, HS | 1.1813 | 1.9860
Infection
e/ Dengue with Severe
enstie W Dengue 78776° | 0.170 | 0.0001, HS | 03854 | 1.1901
warning signs ,
Infection
HS = Highly Sig

GRAPH-7, Serum calcium with severity of dengue
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Serum calcium (mg/dl)
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8.30
w 800 -
Q
>
© 6.00 -
>
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S
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Dengue without Dengue with warning Severe Dengue
warning signs signs Infection
Groups

There is high statistical significance in serum calcium levels between Dengue without warning signs
(p=0.0001), mean- 9.10 and dengue with warning signs (p=0.0001), mean- 8.30 and severe dengue
infection (p=0.0001), mean-7.51

Hence, reduced serum calcium levels occurs both in dengue patient

With warning signs and severe dengue infection

TABLE-9, FREQUENCY OF WARNING SIGNS AMONG DENGUE PATIENTS

Warning signs No of cases | Percent
Dengue without | 49 35.0
warning signs
Dengue with warning | 49 35.0
signs

42 30.0

Severe Dengue Infection

Total 140 100.0

GRAPH:-8, FREQUENCY OF WARNING SIGNS AMONG DENGUE PATIENTS
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In our study, dengue without warning signs were 35%, Dengue with warning signs 35%,
severe dengue infection 30%.

TABLE-10, VARIOUS MANIFESTATIONS OF SEVERE DENGUE

Warning signs pleural effusion Total
Present | Absent

Dengue without warning 1 48 49

signs

Dengue with warning 4 45 49

signs

Severe Dengue Infection | 20 22 42

Total 25 115 140

Chi Square test P<0.001, Highly Sig

There is high statistical significance between pleural effusion and dengue without warning signs (case 1),
dengue with warning signs (case 4), and severe dengue infection (case20).

Ascites

Warning signs Present | Absent Total
Dengue without warning 0 49 49
signs

Dengue with warning 4 45 49
signs

Severe Dengue Infection | 21 21 42
Total 25 115 140
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‘ Chi Square test P<0.001, Highly Sig ‘

There is high statistical significance between Ascites and dengue without warning signs (case 0), dengue
with warning signs (case 4), and severe dengue infection (case 21).

GB wall edema
Warning signs Total
Present Absent
Dengue without warning | 48 49
signs
Dengue with warning 10 39 49
signs
Severe Dengue Infection 26 16 42
Total 37 103 140
Chi Square test P<0.001, Highly Sig

There is high statistical significance between GB wall edema and Dengue without warning signs (case 1),
dengue with warning signs (case 10), and severe dengue infection (case 26)

Bleeding manifestations
Warning signs Total
Present Absent
Dengue without warning 0 49 49
signs
Dengue with warning 9 40 49
signs
Severe Dengue Infection | 30 12 42
Total 39 101 140
Chi Square test P<0.001, Highly Sig

There is high statistical
significance between
bleeding manifestations
and dengue without
warning signs (case 0 ),
dengue with warning
signs (case 9 ), and severe
dengue infection. (case

30)
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Shock

Warning signs Total
Present | Absent

Dengue without warning 0 49 49

signs

Dengue with warning 5 47 49

signs

Severe Dengue Infection | 9 33 42

Total 11 129 140

Chi Square test P<0.001, Highly Sig

There is high statistical significance between shock and dengue without warning signs (case 0), dengue

with warning signs (cases 2), and sere dengue infection (cases 9).

TABLE 11. DURATION OF HOSPITAL STAY IN DAYS

Duration of Hospitalization (In No of cases Percent
Days)

B 36 25.7
34 65 46.4
=5 21 15.0
78 18 12.9
Total 140 100.0

More than half of the cases 21 (46.4%) were had duration of hospital stay was 3-4 days, 36 cases (25.7%)
were had 1-2 days,21 cases (15%) were had 5-6 days, 18 cases (12.9%) were had 7-8 days.

GRAPH 10. DURATION OF HOSPITAL STAY
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Duration of Hospitalization (In Days)

TABLE 12 COMPARISON BETWEEN DURATION OF HOSPITAL STAY AND DENGUE

SEVERITY

DOH

Mean

3.74

Std. Deviation | 1.92

Minimum

1.00

Maximum

8.00

Duration of Hospitalization (In Days)
Groups

1.2 34 5-6 71-8
Dengue Without 26 23 0 0
warning signs
Dengue w‘ith 10 38 1 0
warning signs
Severe‘ Dengue 0 4 20 18
Infection
Total 36 65 21 18
Chi Square test P<0.001, Highly Sig

There is high statistical significance( P<0.001) between Duration of hospital stay and dengue without
warning signs , dengue with warning signs, and severe dengue infection.
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GRAPH 11 COMPARISON BETWEEN DURATION OF HOSPITAL STAY AND DENGUE

SEVERITY
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There is high statistical significance( P<0.001) between Duration of hospital stay and dengue without
warning signs , dengue with warning signs, and severe dengue infection

Duration of Hospitalization
Groups N (In Days) ANOVA

Mean Std. Deviation F Value Sig
Dengue W1thout 49 239 0.76
warning signs
Dengue with warning 49 798 0.88 177.83 0.001,
S1gNS ’ Highly Sig
Severg Dengue 42 6.19 1.38
Infection

There is high statistical significance( P<0.001) between Duration of hospital stay and dengue without
warning signs(mean 2.39) , dengue with warning signs (mean 2.98), and severe dengue infection (mean

6.19).

Tukey Post Hoc test with Multiple Comparisons

95%  Confidence
. Mean Std. i Interval
Dependent Variable Difference | Error Sig. Lower Upper
Bound | Bound
Duration  of D thout D,et Iﬁgue
Hospitalization | < oo noUE I WIER ) 59184”10206 | 0.01,S 10811 | 0.1026
(In Days) warning signs | warning
signs
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Severe
Dengue | -3.80272" | 0.215 0.0001, HS | 4.3119 | -3.2935

Infection

Severe
Dengue | -3.21088" | 0.215 0.0001, HS | -3.7201 | -2.7017

Infection

Dengue  with
warning signs

HS = Highly Sig, S = Sig

There is high statistical significance( P<0.001) between Duration of hospital stay and dengue without
warning signs(mean 2.39) , dengue with warning signs (mean 2.98), and severe dengue infection (mean

6.19).

Duration of Hospitalization (In
Days)

7.00 - 6.19
6.00 -
© 5.00 -
=]
S 4.00 - 2.98
. 2.39
c 3.00 -
[}
2 200 -
100 1 7
0.00 + . ;
Dengue without Dengue with Severe Dengue
warning signs warning signs Infection

Table13. Blood transfusion and severity of dengue

blood transfusion
Warning signs Total

No Yes

Dengue without
warning signs

49 0 49

Dengue with warning
signs

48 1 49

Severe Dengue Infection | 41 1 42
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Total 138 2 140

Chi Square test P<0.574, Not Sig

There is no statistical significance (P<0.574) between blood transfusion and dengue without warning
signs , dengue with warning signs , and severe dengue infection.

Table 14. FFP transfusion and severity of dengue

FFP transfusion

Warning signs Total
No Yes

Dengue Wlthout 49 0 49

warning signs

Dengue with warning 49 0 49

signs

Severe Dengue Infection | 41 1 42

Total 139 1 140

Chi Square test P<0.309, Not Sig

There is no statistical significance (P<0.309) between FFP transfusion and dengue without warning signs,
dengue with warning signs, and severe dengue infection.

Table 15. Platelet transfusion and Severity of dengue

Platelet transfusion

ing si Total
Warning signs No One Two ota

Dengue without
warning signs

49 0 0 49

Dengue with warning

. 47 1 1 49
signs
Severe Dengue Infection | 30 8 4 42
Total 126 9 5 140

Chi Square test P<0.001, Highly Sig

There is high statistical significance (P<0.001) between bleeding manifestations and dengue without
warning signs, dengue with warning signs, and severe dengue infection.

6. DISCUSSION:

Dengue is a major arboviral infection spread by mosquitoes.In Southeast Asia, the Pacific, and the
Americas every year, there are around 50million dengue infections and around 500,000 individuals
hospitalized with DHF. Dengue is a rapidly emerging disease in India and it has been prevalent for about

230years here. India recorded 99913cases and 220deaths during a major outbreak in2015 according to
the NVBDCP.
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In severe dengue infection various serum biochemical parameter changes occur due to plasma leakage.
Thus analyzing the relation between serum calcium and its association with severe dengue infection may
prove helpful in improving treatment outcomes. Hypocalcaemia is known to be associated with plasma
leakage during severe dengue and this insists the need for studies on this areas are to improve the
treatment outcomes.

In view of the above said we did a study titled “A STUDY ON CORRELATION OF SERUM CALCIUM
WITH SEVERITY OF DENGUE FEVER ADMITTED AT TERTIARY CARE HOSPITAL - A CASE
SERIES STUDY” in SNMC Medical college and HSK hospital Bagalakot.to assess the correlation
between serum calcium as a biochemical marker of severity of dengue infection and duration of hospital
stay.

Padmini Prakash Habbu et al ., at Ashwini Rural Medical College, Hospital and Research Centre,
Sholapur over the period of 6month with sampling of 70 individuals studied Hb, SGOT and SGPT,
creatinine and calcium estimations of Healthy control and Dengue patients and found that in dengue
patients Calcium level decreased in DF range from 5.5-10 mg/dl and 8-11 mg/dl among the controls the
Hb values are low as compared to Healthy controls it’s ranging from 6.0 - 11gm/dl in dengue patients
and 10.0-15.0gm/dl in Healthy controls. SGOT and SGPT values are raised in dengue as compared to
healthy controls it’s ranging between 56 - 532 IU/L among dengue patients and 19-60IU/L among
healthy control groups. The creatinine values are almost same in control and patients ranging between
0.5- 2.8 mg/dl. Calcium level decreased in DF range from 5.5-10mg/dl and 8-11mg/dl among the
controls[37]

Jayachandra et al., of Department of Medicine, BMC, Bangalore conducted a study using 145 patients
and concluded that hypocalcemia is associated with severe dengue infection compared with dengue fever
patients without warning signs.[38]

Mitrakrishnan C Shivanthan et al. ,of University of Colombo, Department of Medicine, Sri Lanka
studied the relation between dengue infection and serum calcium levels and found that dengue related
Myocarditis has a relationship with alteration in intracellular calcium level. They also observed that there
is increased mortality in severe dengue with hypocalcemia.[39]

N J Dahanayaka et al.,studied the significance of detecting hypocalcaemia to predict severity of dengue
infection .Using 36 probable cases of dengue conducted across sectional study at University Medical Unit
(UMU), Teaching Hospital Anuradhapura and found that Positive and negative predictive values of
hypocalcaemia predicting TSFA was 29% and 100% respectively with a positive likelihood ratio of 2.17
(95% CI 1.84-2.551). Mean SIC(lowest) among patients with TSFA(Third space fluid accumulation) was
0.97 (SD 0.1) mmol/] compared to 1.12 (SD 0.14) mmol/l among those without TSFA (p=0.035).
Patients with hypocalcaemia had significantly lower platelet count and serum albumin levels (Table3). All
five patients with platelet count <20000% 109/L had hypocalcemia.[40]

Constantine GR et al., Studied the association of Hypocalcemia with disease severity using 135 patients
in Srilanka and found that there is significant correlation between dengue severity and
SerumCa2+levels.[41]

Madura Adikari et al ., of Colombo North Teaching Hospital, Ragama,Sri Lanka conducted a prospective
follow up studyin a tertiary care centre in Sri Lanka throughout a one year period in 61 patients with
severe dengue infection and found that 52(85%) showed hypocalcemia during the first 24 hours of onset
of severe dengue infection. Mean ionized calcium level of the population was 0.96mmol/L and the range
being 0.53-1.48mmol/L. There was major reduction in serum calcium level within the first 24 hours of
the onset of severe dengue clinical criteria.[42]

Dr. Aditya Mahajan et al ., of Department Of General Medicine, A ] Institute Of Medical Sciences /
Rajeev Gandhi University Of Health Sciences, India conducted a study over 2 years on Correlation
between Serum lonized Calcium and Severity of Dengue Infection using across —sectional study done at
A.] Institute of Medical Sciences in Mangalore, Karnataka with 50 probable cases and found that a
statistically significant association was found between serum ionized calcium and dengue severity(p value-
<0.000001) . It was also observed that there was a statistically significant association (p value-<0.000001)
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between serum ionized calcium and hematocrit (p value- <0.000001) Also a statistically significant
association was found between serum ionized calcium and ALT levels (pvalue-<0.000001).[43]
Alagarasu K et al., done a study in Maharashtra comparing the Vitamin D levels in dengue infection with
those that of healthy population and concluded that it was significantly high in dengue patients.[44]

7. LIMITATIONS:

» The time of measurement in serum calcium level is not constant in all patients because, it was
measured at different times of illness in various patients. Hence, we cannot conclude that at which
stage of disease calcium level started to decline.

» Study population includes age group of only 18-80 yrs. Beyond this range of age the pattern of
correlation between calcium and dengue could not be concluded.

» The duration of hypocalcemia in dengue is not constant in all patients and hence onset, duration and
recovery from hypocalcemia could not be defined.

» The present study was done in a limited number of subjects, the results may vary if done in a large
number of subjects.

» It is a single center study.

» Being a hospital-based study, there is bias factor in selection of subjects. Only symptomatic patients
who presented to hospital were studied and the study population might not be representative of the
population of Bagalkot.

8. CONCLUSION:

A total of 140 cases were studied.

Dengue diagnosis was made by detection of NS-1 antigen and IgM antibody.

All cases were seropositive for dengue (100%)

Dengue cases were classified according to WHO guidelines. Dengue positive cases (NS-1/IgM) was split
into 3 category

» Dengue fever (DF-49 cases (35%)

» Dengue fever with warning signs-49 cases(35%)

» Severe dengue infection-42 cases(30%)

In severe dengue infection (total of 42 cases), 9 (21-4%) cases presented with shock, Patients presented
with pleural effusion 20 (47.61%), ascites 21 (50%) and gall bladder wall edema 26(61.9%), 30 (71.42%)
cases presented with various bleeding manifestations. Platelet count and rise of hematocrit in dengue
fever was significantly correlated with disease severity.

There is high statistical significance (p=0.0001) in serum calcium level between dengue without warning
signs (Mean serum calcium level=9.10meq/1) and dengue with warning signs (Mean serum calcium
level=8.30meq/1) / severe dengue(Mean serum calcium level =7.51meq/1).

Hence, incidence of hypocalcemia occurs more frequently in dengue cases with warning signs and severe
dengue infection.

There is high statistical significance (P<0.001) in duration of hospital stay between dengue without
warning signs (mean duration of hospital stay 2.39 days), dengue with warning signs (mean duration of
hospital stay 2.98 days) and severe dengue infection (mean duration of hospital stay 6.19 days).

Hence the increased duration of hospital stay correlate with severity of dengue and severity of
hypocalcemia.

Hence, it was observed that serum calcium levels shows significant correlation with dengue fever
severity and duration of hospital stay. The Mean serum calcium levels was significantly lower in cases
with severe dengue infection and dengue fever with warning signs than in patients with dengue fever
without warning signs.So the increased duration of hospital stay correlate with severity of dengue and
severity of hypocalcemia.

Furthermore, the serum calcium levels can be used as a potential bio-marker to predict the severity of
dengue infection and can be used a prognostic marker as well. But further studies are needed to
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support this.

We suggest further studies in the following areas i)Role of calcium therapy as a part of dengue infection
treatment ii) effects of hypocalcemia on cardiac and skeletal muscles in dengue fever.
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ANNEXURE
CONSENT FORM

Name of the study: A STUDY ON CORRELATION OF SERUM CALCIUM WITH SEVERITY OF
DENGUE FEVER ADMITTED AT TERTIARY CARE HOSPITAL - A CASE SERIES STUDY.

L/ Wittt hereby have been explained and understand that during
the antenatal visits at this hospital, certain investigations are required for the purpose of
diagnosis/treatment.

1/ we understand that the research is designed to study Urinary tract infection in pregnant women and
the organisms which are responsible for the infection. We understand that these reports have
to be stored in medical records department for future reference.

1/ we hereby voluntarily agree and accept to give our consent for preservation of these materials
and also that these materials/data/information or reports obtained from them may be utilized for
research purpose in future for the benefit of other mankind/population.

1/We understand that strict confidentially will be maintained and also that our refusal to give
consent will in no way interfere in the treatment process.
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