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BACKGROUND
Dengue infection is an acute viral infection, in the natural history of
which plasma leakage may occur, resulting in shock followed by tissue
hypoxia, with death as the final outcome if not treated properly. The
purpose of this study was to determine the correlation of the hematocrit,
serum albumin concentration, and the presence of pleural effusion or
ascites, with hyperlactatemia in adult dengue patients.
METHODS
A cross-sectional study was conducted on 62 subjects. The inclusion
criteria were: diagnosed dengue viral infection, age >14 years, fever during
three consecutive days, and hyperlactatemia. Serum albumin was
measured on an Advia 1800 analyzer using the bromocresol green method.
The lactate oxidase method was used to determine serum lactate levels.
Pleural effusion and/or ascites was determined using an ultrasound scanner
(Xario SSA-660 A, Toshiba, Japan). The Pearson correlation test was
used to analyze the data.
RESULTS
There was no significant correlation between the hematocrit (r=0.11;
p=0.301), serum albumin (r=0.003;p=0.981), and pleural effusion or
ascites (r=0.75; p=0.692) with serum lactate levels. However, in patients
aged >30 years there was a significant inverse correlation between serum
albumin and lactate levels (r =- 0.663;p=0.026).
CONCLUSION
This study demonstrated a significant inverse correlation between albumin
and serum lactate levels in dengue patients aged > 30 years. This can aid
in the early recognition and prompt management of at-risk patients to
reduce morbidity and mortality.
Keywords: Dengue infection, serum lactate level, hematocrit, albumin,
adult dengue patients
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INTRODUCTION
According to data for the year 2013, the
number of dengue hemorrhagic fever (DHF) cases
in Indonesia was 101,218, with an incidence rate
of 41.25/100,000 inhabitants, and a case fatality
rate of 0.7%, while the numbers of provinces and
districts or cities with dengue infections were 33
(100%) and 436 (87.73%), respectively.(1,2)
Infection with dengue virus may present with
a wide clinical spectrum of symptoms, from
asymptomatic to symptomatic (dengue fever /DD,
DHF, dengue shock syndrome/DSS).(3,4) Plasma
leakage occurs in the critical phase, i.e. on days 3
to 5 of fever, thus lasting 2 times 24 hours.(5,6) If
the occurrence of plasma leakage is not recognized
earlier and appropriate fluid therapy is not
immediately instituted, the complication of dengue
hemorrhagic fever, i.e. dengue shock syndrome,
will follow, thus increasing the mortality rate of
patients with dengue hemorrhagic fever. (7,8)
Plasma leakage resulting in tissue hypoxia is
determined from the hematocrit (ht) and plasma
protein concentration (especially albumin), and
from the presence of pleural effusion and/or
ascites upon imaging, using both plain X-rays of
the thorax and ultrasonography of the abdomen.(912)
The study of Santosa et al.(11) on children with
hemorrhagic fever showed an increase in the
hematocrit of 20% or higher, which value is
currently considered to indicate the occurrence
of significant plasma leakage, and was found to
correspond to a serum lactate level of >2.4 mmol/
L (sensitivity 79.31%, specificity 77.42%). The
conclusion of abovementioned study was that
serum lactate level may be used to determine the
occurrence of significant plasma leakage in
children with dengue hemorrhagic fever. Plasma
leakage is defined as an increase in hematocrit of
>20% above the reference range or the presence
of clinical evidence of fluid accumulation.(13) The
advantage of determining serum lactate level is
that a single assessment can be used for early
recognition of plasma leakage, which usually
occurs on days 3 to 5 of fever, and for evaluation
of the adequacy of fluid therapy in patients with
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dengue hemorrhagic fever.(11,14) Studies such as
that of Santosa et al.(11) have never been performed
on adult patients with dengue infection. No
information has been found about clinical studies
on the hematocrit, serum albumin concentration,
pleural effusion and/or ascites for determination
of tissue hypoxia as a result of early plasma
leakage in adult patients with dengue infection.
Therefore the purpose of the present study was to
determine the occurrence of tissue hypoxia as a
result of early plasma leakage in adult patients
with dengue infection by assessment of the
hematocrit, serum albumin concentration, pleural
effusion and/or ascites, and by testing their
correlation with the serum lactate level.
METHODS
Research design
This study was of cross-sectional design and
was carried out by collecting data from the medical
records of patients with dengue infection who had
attended Cipto Mangunkusumo National Central
General Hospital, Jakarta and Persahabatan
Central General Hospital, Jakarta, from 1 April
2014 until 15 March 2015.
Subjects of the study
Data collection was performed by
consecutive non-random sampling. The inclusion
criteria were patients with a diagnosis of dengue
virus infection, aged >14 years, with 3 days fever,
and hyperlactatemia. The exclusion criteria were
patients with cancer, congestive heart failure,
chronic obstructive pulmonary disease, anemia,
pneumonia, pericarditis, pleuritis, chronic renal
disease, sepsis, hepatic cirrhosis, and
undernutrition.
The sample size was determined with the
correlation coefficient formula,(15,16) i.e.
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where n=sample size, Z1-α/2=1.96, Z1-β=0.1, and
r=0.4. The minimum total sample size required
was 62 patients.
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Laboratory
and
ultrasonographic
investigations
Dengue NS-1 antigen was detected using
Standard Diagnostics dipsticks, yielding either
positive or negative results. The hematocrit was
determined on a Sysmex XE – 2100 hematology
analyzer by the impedance method, with the flowcytometric results expressed as percentages (%).
Serum albumin was determined on an Advia 1800
analyzer by the bromocresol green method and
the results expressed in g/dL. Serum lactate
concentration was measured on the Advia 1800
analyzer by the lactate oxidase method and the
results expressed in mmol/L. Serum glutamic
oxaloacetic transaminase (SGOT) and serum
glutamic pyruvic transaminase (SGPT)
concentrations were determined on a Cobas 501
analyzer using an enzymatic method and the
results expressed in U/l. Pleural effusion and
ascites were determined using an ultrasound
scanner (Xario SSA-660 A, Toshiba, Japan) with
the results given as present or absent.
Ethical clearance
This study obtained ethical clearance from
the Health Research Ethics Committee, Faculty
of Medicine, University of Indonesia, under no.
549/UN2.F1/ETIK/2015.
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Mangunkusumo National Central General
Hospital, Jakarta and 42 were from RSUP
Persahabatan Central General Hospital, Jakarta.
Among the selected subjects, there were 34 (55%)
males and 28 (45%) females, with a mean age of
23.7 ± 8.1 years. After the subjects had been
grouped according to age, the age group of <20
years had 25 patients (40%), the age group of
20-29 years had 26 patients (42%), the age group
of 30-39 years 7 patients (11%), the age group of
40-49 years 3 patients (5%) and the age group of
50-59 years 1 patient (2%). Mean SGOT and
SGPT concentrations were 80.6 ± 77.7 U/L and
44.0 ± 34.9 U/L, respectively, while mean serum
albumin and serum lactate concentrations were
3.9 ± 0.3 g/dL and 2.6 ± 0.8 mmol/L, respectively
(Table 1).
In males, the hematocrit (r=0.235; p=0.181)
and serum albumin concentration (r=-0.116;
p=0.515) were not significantly correlated with
serum lactate level. A similar nonsignificant
correlation was shown by the females. On
subgroup analysis, the serum albumin
concentration of patients aged >30 years had a
significant inverse correlation with serum lactate
level (r=-0.663; p=0.026) (Table 2). This inverse
Table 1. Distribution of general characteristics
of subjects (n=62)

Data analysis
The Kolmogorov-Smirnov test was used to
determine the normality of the hematocrit and
serum albumin data. To determine a correlation
of the hematocrit, serum albumin concentration,
pleural effusion and/or as cites with serum lactate
concentration, the Pearson test was used. Data
analysis was performed with a computer program.
The statistical tests were said to be significant if
p<0.05.
RESULTS
From a search of the medical records, 70
patients were found, but those meeting the
inclusion criteria were only 62 in number. Among
these, 20 patients came from Cipto

Legend: %: percentage, SD: standard deviation
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Table 2. Results of correlation analysis
between subgroups and serum lactate level

correlation indicates that the decrease in serum
albumin concentration was correlated with
increased serum lactate level in subjects with
dengue aged 30 years and over.
DISCUSSION
Tissue hypoxia may occur in patients with
dengue infection who have plasma leakage, which
frequently occurs in the critical phase, i.e. on days
3 to 5 of fever.(5,6) If this tissue hypoxia is not
recognized earlier, to be managed by appropriate
and aggressive fluid therapy, it will increase the
number of complications and the mortality rate
of these patients.(7,8)
Currently serum lactate is used as a
biomarker to evaluate tissue hypoxia in patients
with sepsis.(16) The serum lactate level of a patient
is a biomarker for the severity of systemic
hypoperfusion, and does not depend on organ
failure and shock.(17) Increases in arterial or central
venous lactate level can also predict in-hospital
mortality in a number of disorders, such as
infection, sepsis, liver disease, trauma, and cardiac
arrest.(18) Our study results showed no relationship
between the hematocrit and serum lactate level.
To ascertain the presence of tissue hypoxia as a
result of early plasma leakage in patients with
78
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dengue infection, the hematocrit has to be
determined.(19,20)
In addition, to ascertain the presence of tissue
hypoxia as a result of early plasma leakage, the
serum albumin concentration has also to be
assessed. On subgroup analysis, a statistically
significant inverse correlation was found between
serum albumin and serum lactate concentrations
in patients >30 years of age. This signifies that a
decrease in serum albumin concentration is
accompanied by an increase in serum lactate level
in patients with dengue aged 30 years and over.
Before the present study was conducted, there was
no information on studies of the relationship
between serum albumin and lactate level in
patients with dengue.
Patients with severe dengue frequently
present with severe plasma leakage and severe
organ involvement. The age of >40 years was
independently associated with severe dengue in
Thailand.(21) This is consistent with a previous
retrospective analysis from France, where plasma
leakage was the most common presentation for
adults with severe dengue and that the age of >37
years was a predictor of plasma leakage.(22)
One limitation of this study was its crosssectional design, which precludes any assumption
of a cause-and-effect relationship. To clarify the
role of serum lactate level as indicator of tissue
hypoxia in patients with dengue infection, a cohort
study should be conducted, so as to minimize the
risk of missing data and reduce bias. The clinical
implication of our study results is that in adult
patients with dengue aged >30 years, serum lactate
level should be determined as biomarker for
detection of tissue hypoxia resulting from early
plasma leakage. Use of this biomarker may
facilitate early recognition and timely treatment
of patients with severe dengue, thereby reducing
mortality, hospital burden, and unnecessary
hospitalizations as a result of dengue.
CONCLUSIONS
The present study identified a significant
inverse correlation between serum albumin and
lactate concentrations in adult patients with
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dengue infection aged >30 years. This can aid
in the early recognition and prompt management
of at-risk patients to reduce morbidity and
mortality.
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