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ABSTRACT
Aim: The aim of this study was to compare different intravenous fluid regimens in managing dengue patients by evaluating 

hematocrit levels and hemodynamic parameters.
Methods: This was a single centre retrospective study which included all patients aged ≥ 12 years admitted to the general 

medical ward of a tertiary hospital with confirmed dengue infection from 1st July 2010 to 31st August 2010. The patients were 
then classified into Combined or 'Combo', Graded, Bolus and Conventional according to the type of intravenous fluid regimen 
used. The patient's clinical and laboratory parameters before the start of and after the end of the initial intravenous fluid regi-
men were evaluated. These parameters were systolic blood pressure (SBP), diastolic blood pressure (DBP), mean arterial blood 
pressure (MAP), pulse rate (PR) and hematocrit (Hct).

Results: A total of 123 patients were included in the study. Graded and combo regimens were given to patients with more 
number of warning signs (p < 0.001). There were no differences in hemodynamic parameters by regimen (p > 0.05). All non-con-
ventional fluid regimens showed statistically significant improvement in hematocrit levels (p < 0.001).

Conclusions: Despite having a common guideline, the decision on the fluid management still varied among physicians. 
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INTRODUCTION

Dengue fever is a self-limiting Flavivirus infection transmitted by 
the Aedes mosquitoes. It is the most rapidly spreading mosquito borne 
viral disease in the world. It is endemic in Malaysia and many other 
tropical countries, such as Thailand and Brazil (WHO, 2009). Annually, 
there is increase in the number of dengue cases resulting in death (Mia, 
Begum, Er, Abidin, Pereira, 2013; Mohd-Zaki, Brett, Ismail, L'Azou, 
2014). It causes significant economic burden to Malaysia and South 
East Asia (Donald, Eduardo, Rosemary, Yara, Lucy, Ng, 2012).

Dengue fever can present in a wide spectrum of clinical manifesta-
tion, ranges from undifferentiated fever to dengue fever with warning 
signs, and severe dengue (WHO, 2009; Ministry of Health Malaysia, 
2010). Majority of the patients present as acute viral infection with 
fever, myalgia, arthralgia and headache. Increasingly, cases of overlap-
ping presentation are seen. These patients have symptoms like diarrhea, 
vomiting, cough and coryza (Restrepo, Piedrahita, Agudelo, Parra-
Henao, Osorio, 2012). While majority of the cases are mild, it must be 
emphasized that dengue may present with shock and multi-organ fail-
ure. The key difference between the severe and the milder forms of den-
gue lies in the occurrence and severity of plasma leakage. This may 

happen with or without hemorrhage (WHO, 2009).
There is no definite treatment for dengue. Intravenous fluid resusci-

tation regimen remains the only approach to counteract massive plasma 
leakage and dengue shock syndrome (Ministry of Health Malaysia, 
2010; Kularatne, Weerakoon, Munasinghe, Ralapanawa, Pathirage, 
2015; Taylor, Fox, Pham, Le, Tran, Tran et al., 2015). Various intrave-
nous fluid regimens have been proposed for patients with dengue hem-
orrhagic fever in different parts of the world (Kularatne et al., 2015; 
Taylor et al., 2015). In Malaysia, a clinical practice guideline has been 
established by adapting WHO guideline since 2003, and updated later in 
2010 to guide physicians in managing adult dengue patients. It proposed 
that the choice of fluid regimen depends on the severity of plasma leak-
age. This may be that a patient is, (a) clinically stable, (b) exhibiting 
warning signs, (c) in compensated shock or (d) in decompensated shock 
(WHO, 2009; Ministry of Health Malaysia, 2010). 

Based on the Malaysian Dengue Management Clinical Practice 
Guidelines (CPG), a stable patient without warning signs can be given 
only the maintenance fluid regimen calculated by the patient's body 
weight according to Holiday-Segar formula (conventional regimen). 
Those who exhibit warning signs, a graded fluid regimen may be pre-
scribed at some point (5 - 7 ml/kg/hour for 1 - 2 hours, then 3 - 5 ml/kg/
hour for 2 - 4 hours, then 2 - 3 ml/kg/hour, according to the clinical 
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response). In a patient with compensated or decompensated shock, a 
resuscitation fluid bolus (bolus regimen) of 5-10 ml/kg or 20 ml/kg, can 
be given respectively. There would also be intermediate cases whereby 
combinations of both bolus and graded regimen (combo regimen) are 
given (Ministry of Health Malaysia, 2010).

The aim of this study was to review and to make comparison of 
intravenous fluid regimens in managing dengue patients by evaluating 
the hematocrit levels and the hemodynamic parameters. The aim was 
not to compare which regimens were more effective since this was not 
an experimental study. The interest was more to review the management 
of fluid regimen by the physicians and also the relation towards changes 
in hematocrit level and hemodynamic parameters. The common practice 
in managing the intravenous fluid regimens is that the stronger fluid 
regimens such as graded and combo regimens are meant to be given to 
patients with severe disease. 

Table 1. Baseline characteristics of all patients
 no. (%) median IQR(1st-3rd)

Profile and clinical characteristics  
Age  27 (21-35)
Male n = 123 84 (68.29) 
Day of fever on admission n = 109  5 (4-6)
Any Comorbid n = 123 15 (12.2) 
LOS (days) n = 120  3 (2-4)
Clinical characteristics  
Warning signs, n = 172  
Abdominal pain 38 (22.1) 
Persistent vomiting  51 (29.7) 
Hepatomegaly 1 (0.6) 
Hematocrit rise 47 (27.3) 
Clinical fluid accumulation  1 (0.6) 
Mucosal bleeding  17 (9.9) 
Lethargy 17 (9.9) 
Number of Warning signs n = 123  1 (1-2)
0 22 (17.89) 
1 51 (41.46) 
2 31 (25.2) 
3 17 (13.82) 
4 2 (1.63) 
Serology n = 123  
Dengue IgM  81 (65.85) 
Dengue High-titre IgG  12 (9.76) 
NS 1 38 (30.89)

Table 2. Descriptive analysis of the baseline data for clinical 
parameter 

     Conventi-
 All Combo Graded Bolus onal
 median median median median median
 (IQR,  (IQR,  (IQR,  (IQR,  (IQR, 
 1stQ-3rdQ) 1stQ-3rdQ) 1stQ-3rdQ) 1stQ-3rdQ) 1stQ-3rdQ)

Baseline Platelet  85 66 85 87 95
count (n = 118) (59-101) (52-98) (70-107) (59-103) (68-105)
Nadir Platelet  46 38 56 48 46
count (n = 119) (19-72) (22-52) (32-83) (12-69) (0-72)
Baseline WCC  3.4 3.6 3.3 3.2 3.6
(n = 116) (2.7-4.3) (2.9-3.9) (2.7-4.1) (2.6-4.4) (2.7-4.7)
Nadir WCC  2.4 2.2 2.7 2.4 2.2
(n = 118) (1.6-3.3) (1.8-3.4) (2.1-3.4) (1.5-3) (0-3.2)
Baseline ALT  66 103 56 68 54
(n = 92) (34-144) (38-231) (30-148) (46-113) (34-115)
Baseline Urea  2.9 3.4 2.8 2.9 2.5
(n = 90) (2.1-3.8) (2.7-5.2) (1.9-3.1) (2.3-4.6) (2-3.4)
Baseline Creat  71 75 72 69 66
(n = 90) (59-85) (61-102) (56-80) (62-86) (54-88)
Regime*   26 32 33 32
(n = 123)  (21.1)* (26.0)* (26.8)* (26.0)*

*Reported in frequency and percentage

All results were not statistically significant

Table 3. Comparisons of clinical outcomes between intravenous 
fluid regimens 

 Pre-regime Post-regime Pre vs 
 Median (IQR,  Median (IQR,  post
 1stQ-3rdQ) 1stQ-3rdQ) p-value

SBP (mmHg)    
All 117(108-124) 118(109-126) 0.247
Combo 113(101-122) 119(107-133) 0.025
Graded 116(109-128) 116(110-122) 0.852
Bolus 119(113-126) 120(115-126) 0.519
Conventional 111(105-119) 108(104-111) 0.187
DBP (mmHg)    
All 73(69-80) 72(68-80) 0.614
Combo 75(68-82) 75(67-85) 0.451
Graded 72(67-80) 75(68-80) 0.629
Bolus 73(70-80) 73(70-80) 0.366
Conventional 71(58-79) 62(60-65) 0.156
MAP (mmHg)   
All 88(82-93) 88(81-95) 0.406
Combo 88(80-94) 89(79-101) 0.194
Graded 88(82-95) 89(81-94) 0.867
Bolus 88(82-95) 89(81-94) 0.579
Conventional 85(72-90) 77(74-80) 0.156
PR (bpm)   
All 80(72-92) 80(75-87) 0.682
Combo 84(72-97) 80(75-87) 0.817
Graded 80(68-88) 80(76-89) 0.575
Bolus 81(77-92) 80(75-85) 0.035
Conventional 88(73-89) 82(71-101) 0.719
Hct (%)    
All 46(42-47) 42(39-44) < 0.001
Combo 47(42-48) 43(39-44) < 0.001
Graded 46(43-47) 42(39-44) < 0.001
Bolus 46(43-47) 42(39-44) < 0.001
Conventional 44(39-48) 40(38-44) 0.375

Table 4. Comparisons (pre versus post) of hemodynamic parame-
ter and hematocrit between regimens: A multivariate 
analysis

Hemodynamic parameters and hematocrit  P-value

Systolic blood pressure 0.476
Diastolic blood pressure 0.502
Mean arterial blood pressure 0.781
Pulse rate 0.955
Hematocrit < 0.001

The adjusted p-value was derived after control for sex and age
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MATERIALS  AND  METHODS

Study design

This was a single centre retrospective study. All patients who were 
admitted to general medical wards of (an urban/ a rural) tertiary hospital 
in Malaysia with confirmed dengue infection from 1st July 2010 to 31st 
August 2010 were included into the study. The study was registered 
with National Medical Research Register Malaysia, NMRR. (NMRR-
14-41-19375).

Patient selection

This research study was conducted in a large tertiary Malaysian 
hospital with approximately 600 beds. All cases were hospitalized 
patients of aged ≥ 12 years old, who were admitted to general medical 
wards between 1st July 2010 and 31 August 2010 with confirmed den-
gue infection. All the medical records and laboratory results were 
retrieved and reviewed.

Intravenous Fluids Regimens Management

There are four types of fluid management that are practiced in our 
centre. The choice of fluid management depends on the severity of the 
illness and these are: combo regimen, bolus regimen, graded regimen 
and conventional regimen. The definitions of the regimens are as fol-
lows:

1. Conventional regimen which refers to maintenance fluid regimen 
only. 

2. Combination or combo regimen consists of a bolus regimen e.g. 
20 or 10 ml/kg/hr combined with a graded fluid regimen e.g. 
7-5-3 ml/kg/hr, with or without conventional regimen,

3. Bolus regimen consists of either 20 or 10 ml/kg/hr over 1 hour 
boluses, with or without conventional regimen, 

4. Graded fluid regimen only consists of 7 ml/kg/hr for 1-2 hours 
followed by 5 ml/kg/hr for 2-4 hours which in turn was followed 
by 3 ml/kg/hr for 2-4 hours, with or without conventional regi-
men, and 

Definition of warning signs

Warning signs in dengue fever include abdominal pain or tender-
ness, persistent vomiting, clinical fluid accumulation (pleural effusion / 
ascites), mucosal bleed, restlessness or lethargy, tender hepatomegaly, 
persistent vomiting and laboratory findings of increased hematocrit 
level concurrent with rapid decrease in platelet count (Ministry of 
Health Malaysia, 2010). We defined severity as implied by the number 
of warning signs.

Hemodynamic parameter

The patient's clinical and laboratory parameters before and after the 
initial commencement of intravenous fluid regimen were evaluated. 
These parameters included systolic blood pressure (SBP), diastolic 

blood pressure (DBP), mean arterial blood pressure (MAP), pulse rate 
(PR) and hematocrit level (Hct). 

Statistical analysis

The demographic data (age, gender and race/nationality), patients 
co-morbidity (-ies), other clinical parameters, and date of diagnosis, 
were depicted using descriptive statistics. Continuous variables were 
expressed as a median value with the first- and the third- quartile. 
Pearson chi square test was carried out to test association between the 
number of warning signs and different types of intravenous fluid regi-
men. A comparison of the median number of co-morbidities between 
patients receiving different types of intravenous fluid regimens was per-
formed by using Kruskal-Wallis test.

Multivariate analysis was performed to determine the extent of the 
changes in hematocrit level that was contributed by the different types 
of intravenous fluid regimens. Two variables were adjusted in the analy-
sis, namely age and gender. Number of warning signs was not adjusted 
in the analysis because the initial choice of intravenous-fluid regimen 
was directly influenced by the number of warning signs during the 
patient's first presentation. Also, co-morbidity was not adjusted in the 
analysis because of the relatively small sample size of each of the 
co-morbidity.

General linear model procedures with repeated-measure ANOVA 
were used for analysis. Data were analyzed using GraphPad Prism ver-
sion 6.00 for Mac, (GraphPad Software, La Jolla California USA, www.
graphpad.com) and SPSS Statistic Software version 20.0 (IBM Corp. 
Released 2011. IBM SPSS Statistics for Windows, Version 20.0. 
Armonk, NY: IBM Corp.). 

RESULTS

In the study, analysis was made on 123 patients. The demographic 
and the clinical characteristics of patients are shown in Table 1. The 
median age was 27 years old and 68.3% were males. They were admit-
ted at a median of day 5 of the fever with the length of hospital stay of 
three days. The majority of patients did not have any co-morbidities, as 
the cohort were young. Patients with co-morbidities made up 12.2% of 
the study subjects. Baseline characteristics were found to be similar 
between patients receiving different intravenous fluid regimens except 
for (i) presence of co-morbidities (p = 0.045) (results was not shown) 
and (ii) number of warning signs (p < 0.001) (Figure 1).

In our study, 41% of our patients had more than one warning sign 
on presentation. The most common warning sign was persistent vomit-
ing (29.7%) followed by hematocrit rise (27.3%) and abdominal pain 
(22.1%) (Table 1). In our study, we found 6.5% (8/123) patients 
received non-conventional intravenous fluid regimen despite having no 
warning signs and 5.7% (7/123) patients, who presented with 2 to 3 
warning signs, but were given only conventional intravenous fluid regi-
men. Types of fluid regimen has an association with number of warning 
signs where stronger fluid regimens such as graded regimen and combo 
were given to patients with more warning signs (p < 0.001) (Figure 1).

The percentage of patients who received the combo, graded, bolus 

Figure 1. Association between types of regimes and number of 
warning signs/normal clinical signs of plasma leakage

Figure 2. Hematocrit reduction between regimes
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and conventional regimens were 21.1%, 26.0%, 26.8% and 26.0% 
respectively (Table 2). The combo, graded and bolus intravenous fluid 
regimens were all associated with a significant drop in hematocrit level, 
while the conventional intravenous fluid regimen was not (Table 3 and 
Figure 2). The combo regimen was associated with a significantly high-
er systolic blood pressure post-treatment with fluids and the bolus regi-
men was associated with a significantly lower pulse rate post-treatment. 
On multivariate analysis, only hematocrit level was significantly low-
ered by intravenous fluid management (Table 4).

DISCUSSION

Characteristics and pattern of use of fluid regimens

In our study, 6.5% of patients without any warning signs were given 
non-conventional intravenous fluid regimen and 5.7% of patients with 
more than one warning sign received conventional intravenous fluid 
regimen. This shows some of the patients have received inappropriate 
fluid management with non-adherence to the local Malaysian CPG. 

Furthermore, patients with co-morbidity were more likely to receive 
a non-conventional intravenous fluid regimen even though some had no 
warning signs. Nonetheless, previous studies have found patients with 
co-morbidities had higher mortality than those without (Majumdar, 
Jana, Ghosh, Biswas, 2012; Goyal, Gill, Singh, Singh, Singh, Singh et 
al., 2013; Karunakaran, Ilyas, Sheen, Jose, Nujum, 2014; Saqib, 
Rafique, Bashir, Salam, 2014; Htun, Odermatt, Eze, Boillat-Blanco, 
D'Acremont, Probst-Hensch 2015), suggesting these patients need to be 
monitored more carefully and may require a more aggressive approach 
in management. This may be explained by the fact that patients with 
co-morbidities tend to have less functional reserves (Thein, Leo, Fisher, 
Low, Oh, Gan et al., 2013). Nonetheless, they are also more likely to 
become fluid overloaded or have other complications when larger intra-
venous fluid volumes are given (Taylor et al., 2015; Rajapakse, 
Rodrigo, Rajapakse, 2012).

Success of fluid regimens

All the non-conventional intravenous fluid regimens decreased 
hematocrit levels based on our multivariate analysis, albeit at differing 
degrees (Figure 2). There were no significant changes in clinical param-
eters (i.e. DBP, MAP and PR) by the type of intravenous fluid regimens. 
However, this may be due to the small study sample size. Among the 
patients who received the combo or bolus intravenous fluid regimens, 
only 52% had tachycardia. This suggests that these more aggressive 
fluid regimens may not be needed for some of the patients. 

There were limitations in this study. Firstly, our study did not 
include morbidity or mortality arising from the intravenous fluid regi-
mens. Second, there are many confounding factors that could influence 
the hematocrit levels and hemodynamic parameters (Aysha, Om, 
Jaweed, 2010). A larger sample size is needed to evaluate the effective-
ness of the various intravenous fluid regimens on the outcome. Previous 
studies reported that minimum sample of 300 is necessary to derive sta-
tistics that are close to the parameters in the targeted population 
(Bujang, Ghani, Zolkepali, Selvarajah, Haniff, 2012; Bujang, Sa'at, 
Joys, Mohamad Ali, 2015). However, despite our small study size, we 
were able to show with statistical significance that the fluid regimen 
was effective in reducing hematocrit level. 

Dengue is a dynamic disease. The initial fluid management to resus-
citate the patient may or may not alter the disease outcome. The 
decrease in the hematocrit level with resuscitation may be transient. 
However, we did not design our study to investigate the disease out-
come such as mortality. The practice of fluid management was found to 
be varied in our study. Majority of the physicians caring for our study 
patients gave more aggressive fluid regimens to the patients with more 
warning signs. All the non-conventional regimens decrease the hemato-
crit level but the conventional regimen did not, this is most likely 
because the conventional regimen was used especially among those 
without warning signs, suggesting these patients were given an appro-
priate fluid regimen. There were no differences in hemodynamic param-

eters by the type of fluid regimen suggesting all fluid regimens may be 
equally appropriate. In future, larger studies are needed to explore this 
further.
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