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ABSTRACT

Objective: To determine the association of dengue severity with various host biomarkers and clinical parameters.

Study Design: Cross-sectional study.

Place and Duration of Study: Department of Medicine, Combined Military Hospital, Nowshehra Pakistan, from Sep to Dec
2022.

Methodology: Patients of both genders who fulfilled the inclusion and exclusion criteria were admitted for Dengue fever in
this study. Sampling was done via a non-probability convenient sampling technique. Demographic and clinical information of
patients was obtained. Biochemical investigations were monitored daily till the 10th day of illness.

Results: One hundred patients were part of this study, out of which 66 were males and the rest were females. 07 patients had
their platelet count above 150,000x10° while 13 had below 20,000 x10°. Hematocrit was raised in 26 and low in 23. The rest of
the tests showed high LDH (>1000U/L) in 19(19%), high CPK in 15(15%), high AST in 45, high ALT in 33 and deranged
coagulation in 9% of patients. Clinically, 66% of patients had ascites, 18% had pleural effusion, and 10% had active bleeding.
Ninety-seven patients recovered, while 3 died.

Conclusion: We concluded that there is a significant association of dengue severity with host biomarkers like low platelets,
elevated hematocrit, high transaminases, high LDH, CPK and deranged coagulation as well as clinical parameters like ascites,

pleural effusion and active bleed.
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INTRODUCTION

Dengue fever is a vector-borne illness caused by a
flavivirus (DENV). The four distinct serotypes are
from DENV-1-4, having different genotypes.!Various
threatening elements of dengue-related illness are
stored in water in holders. During the initial febrile
phase, the viral nucleic acid can be detected by non-
structural protein (NS1). From day 4- 14, IgM will
detect dengue illness, and from day 14 onwards, IgG
will help identify infection. Serological markers also
differentiate between primary and secondary
infection.”3 In case of secondary infection, circulating
dengue serotypes should be carefully monitored.*
Severe dengue is thought to be associated with high
viral load, which has a positive correlation with
hematocrit and negative association with platelets
count.®

Dengue fever sometimes has a biphasic fever
pattern. After the febrile phase, the patient enters
the critical phase, during which a third space plasma
leakage occurs. The condition may progress to dengue
hemorrhagic fever and then dengue shock syndrome.
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High ALT levels suggested a strong possibility of
progression to severe dengue fever, so assessment of
transaminases should be done on a priority basis.
Ascites and pleural effusion can be diagnosed earlier
through abdominal ultrasound, even when hematocrit
levels are unchanged. Abdominal ultrasound has a
much higher sensitivity in detecting as little as 5 ml of
fluid.” It is well accepted that the severity of a second
dengue infection depends on the age of the person at
the first infection and the duration between the first
and second infection. The longer the duration, the
more theory increases increases, causing a slight and
steady decrease in heterotypic antibody titers. There
are more chances of adults to bleed if they are infected
with dengue for the second time.® Careful fluid
resuscitation is the mainstay of treatment for dengue
fever. Crystalloids are the first line of fluid therapy.
Blood products are only needed to be transfused in
dengue hemorrhagic fever.” Currently, five different
types of dengue vaccines are in trial according to the
immune response against particular serotypes.?

Some host biomarkers and clinical parameters
have shown promise in predicting dengue severity,
but their validation across different populations and
geographic regions, such as in our setup of Khyber
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Pakhtoon Khuwa, is limited. Therefore, the main
rationale for conducting the current study was to
validate the efficacy of these biomarkers and clinical
parameters in predicting the severity of disease.

METHODOLOGY

The cross-sectional study was carried out at the
Department of Medicine at CMH Nowshera, Pakistan
from September and December 2022 after the formal
approval of the Ethical Committee (ERC #21/7 Sep
2022).

Inclusion Criteria: All dengue NS1 or IgM-positive
patients of either gender were included.

Exclusion Criteria: Patients with acute myocardial
infarction, acute hepatitis due to any other cause,
complicated diabetes mellitus and acute stroke were
excluded.

The first hundred patients admitted with dengue
fever were part of this study. Sampling was done via
non-probability convenient sampling. Informed
consent was taken from study participants, ensuring
confidentiality and that there would be no breach of
privacy. All dengue NS1 or IgM-positive patients who
were admitted to us inward were part of this study.
Patient demographics, including name, age, sex and
other biochemical parameters of study like TLC,
platelets count, ALT, CPK levels, LDH levels, CRP
(quantitative), PT, and APTT, were recorded in a
predesigned proforma. Patients were assessed daily
via vital monitoring, biochemical parameters and
clinical during their hospital stay. Dengue severity
was assessed through a combination of raised
biomarkers with clinical parameters like ascites,
pleural effusion and active bleeding. Documentation
was done regarding presentation and discharge.

Dengue fever was diagnosed as per WHO
guidelines 2022 in any patient with a high-grade fever
(40°C/104°F) and 2 of the following symptoms
occurring during the febrile phase (2-7 days): severe
headache, myalgia and arthralgia, retro-orbital pain,
nausea, vomiting, swollen glands, and rash.
Worsening dengue symptoms, signs of plasma leakage
in the third spaces, and any active bleed indicate
severe dengue.!!

Statistical Package for Social Sciences (SPSS)
version 25.0 was used for the data analysis.
Quantitative variables with normal distribution were
expressed as MeantSD and qualitative variables were
expressed as frequency and percentages. Chi-square
test was applied to explore the inferential statistics

RESULTS

The patients' ages ranged from 17-70.
The mean age was 37.29£13.67. 28% of the patients
presented during the first to third day of illness, 46
during the third to fifth day, and 23 presented after
the fifth day of disease. Among all, 44 were febrile at
presentation. 26 patients had raised hematocrit, while
23 had hematocrit in the lower range. Patients with
high LDH (> 1000U/L) were 19(19 %), while 48 had
LDH in the range of 500-1000 U/L. Patients with CPK
> 800 U/L were 15. Raised AST was found in 45
patients, while raised ALT was found in 33 patients.
Coagulation was arranged in 9% of patients, while it
was normal in 91 patients.

Abdominal ascites were seen in 66% of patients,
pleural effusion in 18%, while 10% of the patients had
active bleeding (Figure).97 % of patients made a full
recovery and were discharged home, while 3% died.
There was a significant association of dengue severity
with low platelets count, hematocrit, and
deranged biomarkers like AST, LDH, CPK, ALT and
coagulation. In addition, dengue severity was strongly
correlated with clinical parameters like ascites, pleural
effusion and active bleeding. Moreover, there was a
statistically significant association of hematocrit (p-
value 0.012), coagulation (p-value<0.001), ascites
(<0.001), pleural effusion (<0.001)and active bleed
(<0.001) with poor outcome of the patients (death)
(Table). 7 % patients had their platelets above
150,000x109/L, 42 % had between 50,000-150,000
x109/L, and 35% had between 20,000-50,000 x109/L,
while in 13% platelets count was below 20,000 x109/L.
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Figure : Frequency Of Dengue Complications (n=100)

DISCUSSION

The current study looked at two different aspects:
the different host biomarkers involved in assessing
dengue severity and the rising and falling trends of
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these biomarkers with the duration of illness. In
addition, combining host biomarkers with clinical
parameters could enhance dengue severity
assessment. Complete blood count and various other
haematological biomarkers showed varying trends in
patients with dengue during their illness.

We observed that patients who presented during
the initial three days of their illness mainly had
pyrexia/fever (temp> 98.6°F), which settled after day 3
in most cases. After the febrile phase was over, it was
seen that hematocrit(HCT) was on the higher side in
most patients while low in a few during the critical
phase of illness. Patients with low HCT had the worst
outcome of Dengue illness. A retrospective study
carried out in 2018 also explained similar results that
patients with dengue fever had elevated hematocrit
from day 3 to day 8 of their illness in most patients,
which was indicative of plasma leakage.

Table: Parameters of Dengue severity (n=100)

GROUP-A GROUP-B
Biochemical Normal Raised
Parameters Biochemical Biochemical el
Parameters Parameters
LDH 67(67%) 33(33%) <0.001
CPK 40(40%) 60(60%) <0.001
AST 45(45%) 55(55%) <0.001
ALT 67(67%) 33(33%) 0.019
Coagulation 91(91%) 9(9%) <0.001
Clinical Parameters
Present Absent
Ascites 66(66 %) 34(34%) <0.001
Pleural effusion 18(18%) 82(82%) <0.001
Active bleed 10(10%) 90(90%) <0.001

Platelet count significantly dropped during the
critical phase (days 3-8 of illness), which is comparable
with another study done in 2020, concluding that
thrombocytopenia is an important host parameter for
assessing dengue severity.12

Liver function tests, including AST and ALT,
were also raised in this study population during the
critical phase of dengue. The levels started settling
down in the recovery phase. We did not study ALT
and AST individually. However, a study quoted here
also quantified AST/ALT specifically to look for their
importance as an early predictor of dengue severity. It
showed that AST levels rise earlier in dengue fever
than ALT, so it was a more reliable marker in dengue
severity than ALT. Overall, the ratio of AST and ALT

was very helpful in identifying patients with severe
dengue on admission.

Host inflammatory biomarker serum lactate
dehydrogenase (LDH) was studied, and levels were
extremely high in our dengue patients during the
critical phase. The decreasing trend of LDH was
noticed in the recovery phase of dengue patients from
day 7 onwards. A similar study conducted to assess
the association of dengue severity with LDH also
concluded that patients with dengue fever had their
serum LDH levels raised twice the normal value;
however, if it was more than four times the normal
value, it was indicative of severe dengue fever in the
form of DHF and DSS.14

We did not manage any patients with severe
dengue with steroids, even the patients with
significant elevation of all host biomarkers. All
patients in our study were managed according to fluid
resuscitation guidelines. However, a case report was
published in 2020 based on hemophagocytosis
syndrome (HPS) in dengue patients. It stated that a
dengue patient who presented initially with stable
vital signs and mildly deranged LFTs and LDH had
her condition deteriorated with abrupt marked
elevation of AST and LDH with a deranged
coagulation profile. She was labelled as having severe
dengue with HPS and multiorgan dysfunction. She
was treated with systemic steroids and was
improved.15

Creatine Phosphokinase (CPK) was also found to
be elevated in many dengue patients along with LDH.
A study was done to look for serum activity of CPK in
dengue patients who had no previous cardiac illness
or myositis. Nevertheless, the levels were raised in
dengue patients, suggesting possible involvement of
skeletal and myocardial cells.6

Clinically, we assessed the patients daily during
their admission and found out that patients with
raised LFTs, LDH and CPK, and decreased platelets
had ascites and pleural effusion indicative of plasma
leakage. A study was done to understand better the
association of plasma leakage in dengue patients with
endothelial degradation. It was postulated that
increased heparanase activity was responsible for the
destruction of a protective coat of endothelium in
dengue patients.”

It was also seen that the coagulation profile was
deranged in 9% of our patients. Similar results were
seen in another study, which showed a high
magnitude of deranged coagulation in patients with
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dengue fever. Recognizing this derangement earlier
helps prevent the deterioration of dengue.18

In a nutshell, our study validates existing host
biomarkers of dengue severity. Combining these
biomarkers with clinical parameters such as ascites,
pleural effusion, and deranged coagulation could
enhance the accuracy of dengue severity assessment.
Furthermore, undiscovered biomarkers may provide
valuable insights. Future studies could focus on
identifying new host biomarkers that are specific,
sensitive, and reliable indicators of dengue severity.

LIMITATIONS OF STUDY

This study had certain limitations. We could not study
the gender-specific association of dengue fever and its
severity because there were fewer female patients in our
study.

CONCLUSION

We concluded that there is a significant association of
dengue severity with host biomarkers like low platelets,
elevated hematocrit, high transaminases, high LDH, CPK,
and deranged coagulation, as well as clinical parameters like
ascites, pleural effusion, and active bleed.
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