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Dengue Fever

Dipti Chand, Tilottama Parate,” M Goroshi,*** A Tiwari, 'S Bhedodkar ™

Dengue fever has become a major public health
problem in India. It is a systemic viral infection
transmitted between humans by Adedes aegypti
mosquitoes. This mosquito is primarily a daytime
feeder that lives around human habitation and lays eggs
and produces larvae preferentially in artificial
containers There are four dengue virus serotypes:
DENV-1, DENV-2, DENV-3, and DENV-4. They
belong to the genus Flavivirus family It is a single
stranded positive sense RNA virus. Infection with one
dengue serotype provides lifelong immunity to that
virus, but there is no cross-protective immunity to the
other serotypes. Sequential infections with more than
one serotype are common. One hypothesis for the
increased severity seen in secondary infections is
antibody-dependent enhancement (ADE) leading to
increased replication in Fec receptor-bearing cells. These
antibodies are highly cross-reactive among the dengue
virus serotypes and, even at high concentrations, do not
neutralize infection but potently promote ADE

PATHOPHYSIOLOGY OF
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Dengue infection is a systemic and dynamic disease.
After the incubation period, the illness begins abruptly
and is followed by the three phases -- febrile, critical and
recovery. Triage and management decisions not only
reduces the number of unnecessary hospital admissions
butalso saves the lives of dengue patients.

FEBRILE PHASE

Patients typically develop high-grade fever suddenly.
This acute febrile phase usually lasts 2—7 days and is
often accompanied by facial flushing, skin erythema,
generalized body ache, myalgia, arthralgia and
headache. Some patients may have sore throat, injected
pharynx and conjunctival injection. Anorexia, nausea
and vomiting are common. Mild haemorrhagic
manifestations like petechiae and mucosal membrane
bleeding (e.g. nose and gums) may be seen.' Massive
vaginal bleeding (in women of childbearing age) and
gastrointestinal bleeding may occur during this phase.

CRITICALPHASE

Usually on days 3—7 of illness, the temperature drops to
37.5-38" C along with increase in capillary permeability
and increase in haematocrit levels lasting up to 24-48
hours.”

Progressive leukopenia’ followed by a rapid decrease in
platelet count precedes plasma leakage. At this point
patients without an increase in capillary permeability
will improve, while those with increased capillary
permeability may become worse as a result of lost
plasma volume. Pleural effusion and ascites may occur.
Hence chest x-ray and abdominal ultrasound can be
useful tools for diagnosis. The degree of increase above
the baseline haematocrit often reflects the severity of
plasma leakage. Shock occurs when a critical volume of
plasma is lost through leakage. With prolonged shock,
the consequent organ hypoperfusion may result in
progressive organ impairment, metabolic acidosis and
disseminated intravascular coagulation. This in turn
may lead to severe haemorrhage causing the
haematocrit to decrease in severe shock. Some times
severe organ impairment such as severe hepatitis,
encephalitis or myocarditis or severe bleeding may
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develop without obvious plasma leakage or shock.”

RECOVERY PHASE

If the patient survives the 24-48 hour critical phase, a
gradual reabsorption of extravascular compartment
fluid takes place in the following 48—72 hours. General
well-being improves, appetite returns, gastrointestinal
symptoms abate, haemodynamic status stabilizes and
diuresis ensues. Bradycardia and electrocardiographic
changes are common during this stage.

SEVERE DENGUE is defined by one or more of the

following:

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

(i) Severebleeding, and/or

(iii) Severe organ impairment

DIAGNOSTICTESTS

1. RTPCR assay ofvirus’

2. Detection of non-structural protein (NSI) by
ELISA. Sensitivity during febrile period is 90% in
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primary infections and 60 — 80% in secondary
infections due to anamnestic serological response.’

3. Serological diagnosis by serum IgM levels can be
detected as early as 4 days.

In secondary infections, IgG antibodies predominate
over IgM due to anamnestic response.’

MANAGEMENT
There is no effective antiviral drug against dengue and
treatment is mainly supportive.

GroupA
Patients who are able to tolerate adequate volumes of
oral fluids and pass urine at least once every six hours,

and do not have any of the warning signs, particularly
when fever subside may be sent home. Daily monitoring
ofhaematocrit and platelet count is done.

Group B

Patients with warning signs should be brought to
hospital immediately if any of the following occur - no
clinical improvement, deterioration around the time of
defervescence, severe abdominal pain, persistent
vomiting, cold and clammy extremities, lethargy or
irritability/restlessness, bleeding (e.g. black stools or
coffee-ground vomiting), not passing urine for more
than 4-6 hours, those with co-existing conditions that
may make dengue or its management more complicated
(such as pregnancy, infancy, old age, obesity, diabetes
mellitus, renal failure, chronic haemolytic diseases).

Intravenous fluid given to maintain good perfusion
and urine output. They are needed for 24-48
hours.’

Start intravenous fluid resuscitation with isotonic
crystalloid solutions at 5-10 ml/kg/hour over one
hour. Then reassess the patient's condition (vital
signs, capillary refill time, haematocrit, urine
output). The next steps depend on the situation.

If the patient's condition improves, intravenous fluids
should be gradually reduced based on ideal body
weight).

If vital signs are still unstable (i.e. shock persists), repeat
a second bolus of crystalloid solution at 10-20 ml/kg/hr
for one hour. After this second bolus, if there is
improvement, reduce infusion rate. If haematocrit
decreases compared to the initial reference haematocrit
(<40% in children and adult females, <45% in adult
males), this indicates bleeding and the need blood
transfusion.

Patients with warning signs are monitored for
haematocrit, blood glucose, and other organ
functions - such as renal profile, liver profile,
coagulation profile, and treated as indicated.

Role of steroids in the management of dengue:-
There is insufficient evidence to justify the use of
corticosteroids in managing dengue shock
syndrome. As corticosteroids can potentially do
harm, clinicians should not use them unless they
are participating in a randomized controlled trial
comparing corticosteroids with placebo.’
High-risk patients having platelet count <
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20,000/cumm and risk of bleeding require urgent
platelet transfusion. Patients with platelet count
21-40,000/cumm are in moderate risk and require
platelet transfusion only if they have any
haemorrhagic manifestations and other
superadded conditions.

Group C

Patients who require emergency treatment and have
severe dengue leading to dengue shock or fluid
accumulation with respiratory distress or severe
haemorrhages or severe organ impairment (hepatic
damage, renal impairment, cardiomyopathy,
encephalopathy or encephalitis). These patients are
managed in critical care settings.

CRITERIA FORDISCHARGE

— Absence of fever for 24 hours and return of
appetite

— Visible improvement in clinical picture

—  Stable hematocrit

— 3 daysafterrecovery from shock

—  Platelets > 50,000/mm’

— No respiratory distress from pleural
effusions/ascites

Anti-dengue drugs

A greater understanding of dengue virus biology has
meant that targets within the lifecycle have been
identified that could potentially be the site of a
therapeutic agent.” One potential mechanism of action
of an anti-dengue drug is through inhibition of viral
entry.” Other potential targets receiving research
attention are the viral proteins NS3 and NS5, which play
an integral role in genome replication—their protease
domains could be target for protease inhibitors. '’

ENVIRONMENTALMANAGEMENT
Environmental management seeks to change the
environment in order to prevent or minimize vector
propagation and human contact with the vector-
pathogen by destroying, altering, removing or recycling
non-essential containers that provide larval habitats.
Such actions should be the mainstay of dengue vector
control.

REFERENCES

1) Kalayanarooj S et al. Early clinical and laboratory
indicators of acute dengue illness.Journal of
Infectious Diseases, 1997, 176:313-321.

2)  Srikiatkhachorn A et al. Natural history of plasma

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

leakage in dengue hemorrhagic ever: a serial
ultrasonic study. Pediatric Infectious Disease
Journal, 2007, 26(4):283-290.

Martinez-Torres E, Polanco-Anaya AC, Pleites-
Sandoval EB. Why and how children with dengue
die? Revista cubana de medicina tropical, 2008,
60(1):40-47.

Shu PY, Huang JH. Current advances in dengue
diagnosis. Clinical and Diagnostic Laboratory
Immunology, 2004, 11(4):642-50.

Datta S, Wattal C. Dengue NS1 antigen detection:
A useful tool in early diagnosis of dengue virus
infection. Indian J Med Microbiol 2010;28:107-
10

Fernandez RJ, Vazquez S. Serological diagnosis
of dengue by an ELISA inhibition method (EIM).
Memorias do Instituto Oswaldo Cruz, 1990,
85(3):347-51.

WHO. Dengue haemorrhagic fever: diagnosis,
treatment, prevention and control, 2nd edition.
Geneva, World Health Organization, 1997.

Panpanich R, Sornchai P, Kanjanaratanakorn K.
Corticosteroids for treating dengue shock
syndrome ( Review ). 2010;(2).

Halstead SB. Pathogenesis of dengue: challenges
to molecular biology. Science1988;239:476-81.
nnis BL, Eckels KH. Progress in development of a
live-attenuated, tetravalent dengue virus vaccine
by the United States Army Medical Research and
Materiel Command. Am J Trop Med Hyg
2003;69:1-4.

Guirakhoo F, Kitchener S, Morrison D, et al. Live
attenuated chimeric yellow fever dengue type 2
(ChimeriVax-DEN2) vaccine: Phase I clinical
trial for safety and immunogenicity: effect of
yellow fever pre-immunity in induction of cross
neutralizing antibody responses to all 4 dengue
serotypes. Hum Vaccin2006;2:60-7.

Guirakhoo F, Pugachev K, Zhang Z, et al. Safety
and efficacy of chimeric yellow Fever-dengue
virus tetravalent vaccine formulations in
nonhuman primates. J Virol2004;78:4761-75.

Swaminathan S, Khanna N. Dengue: recent
advances in biology and current status of
translational research. Curr Mol Med
2009;9:152-73.

Heinz F, Allison S. The machinery for flavivirus
fusion with host cell membranes. Curr Opin

Vidarbha Journal of Internal Medicine | Volume 13 | October 2012 | 34



| REVIEW ARTICLE

Microbiol 2001;4:450-5.

15) Wang Q, Patel S, Vangrevelinghe E et al. A small-
molecule dengue virus inhibitor. Antimicrob
Agents Chemother 2009;53:1823-31.

16) LescarJ, Luo D, XuT et al. Towards the design of
antiviral inhibitors against flaviviruses: the case
for the multifunctional NS3 protein from Dengue
virus as a target. Antiviral Res 2008;80:94-101.

17) Melino S, Paci M. Progress for dengue virus
diseases. Towards the NS2B-NS3pro inhibition
for a therapeutic-based approach. FEBS J
2007;274:2986-3002.

Vidarbha Journal of Internal Medicine | Volume 13 | October 2012 | 35



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76

