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Abstract:

RNA virus of the family Flaviviridae is causing an acute viral illness named Dengue and spreaded by Aedes mosquitoes.
Disease may be recognised and associated with asymptomatic fever to threatened complications including hemorrhagic
fever and shock. Onset of high fever, muscle and joint pain, myalgia, cutaneous rash, hemorrhagic episodes, and
circulatory shock are the commonly seen symptoms. Early and accurate diagnosis is critical to reduce mortality. Although
dengue virus infections are usually self-limiting, dengue infection is arised as a public health challenge in the tropical and
subtropical regions. Current review gives a detailed overview on dengue virus infections, different clinical manifestations,
diagnosis, clinical management, and prevention and treatment

1. Keywords: Cutaneous Rash; Dengue Virus;
Hemorrhagic Diathesis; Myalgia

2. Introduction

Dengue fever is a mosquito-borne tropical
disease caused by the dengue virus [1]. Symptoms
typically begin three to fourteen days after infection
[2]. This may include a high fever, headache,
vomiting, muscle and joint pains, and a characteristic
skin rash [1,2]. Recovery generally takes two to
seven days [1]. In a small proportion of cases, the
disease develops into the life-threatening dengue
hemorrhagic fever, resulting in bleeding, low levels
of blood platelets and blood plasma leakage, or into
dengue shock syndrome, where dangerously low
blood pressure occurs [2]. Symptoms typically start
three to fourteen days after contamination. This may
include a high fever, headache, nausea, vomiting,
muscle and joint pains, and skin rash. Recovery takes
under two to seven days. In some cases, this will lead
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to life-threatening dengue hemorrhagic fever,
resulting in decreasing platelet count and blood
plasma spillage, or into dengue shock disorder where
low blood pressure will occurs [3-6]. There are 4 type
of viruses that causes dengue are DEN-1, DEN-2,
DEN-3 and DEN-4. Recovery from disease by one
serotype gives lifelong immunity while other
serotypes can give temporary. A novel vaccine for
dengue fever has been endorsed in three countries,
yet it is not yet available [7-14]. This might be
finished by disposing of or covering standing water
and wearing attire that spreads a great part of the
body. Treatment of intense dengue is strong and
incorporates giving liquid either by mouth or
intravenously for mellow or direct sickness. For more
serious cases blood transfusion might be required
[15]. About a large portion of a million people oblige
admission to healing facility a year.

3. Dengue Epidemiology
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Dengue is the most rapidly spreading
mosquito-borne viral disease in the world. In the last
50 years, incidence has increased 30-fold with
increasing geographic expansion to new countries
and, in the present decade, from urban to rural
settings. An estimated 50 million dengue infections
occur annually (Figure 1) and approximately 2.5
billion people live in dengue endemic countries. The
2002 World Health Assembly resolution WHAS55.17
urged greater commitment to dengue by WHOM and
its Member States. Of particular signifi cance is the
2005 World Health Assembly resolution WHAS8.3
on the revision of the International Health
Regulations (IHR), which includes dengue as an
example of a disease that may constitute a public
health emergency of international concern with
implications for health security due to disruption and
rapid epidemic spread beyond national borders.
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Figure 1: Average annual number of dengue fever
(DF) and dengue haemorrhagic fever (DHF) cases
reported to WHOM, and of countries reporting
dengue, 1955-2007.

4. Dengue case classification

Dengue has a wide spectrum of clinical
presentations, often with unpredictable clinical
evolution and outcome. While most patients recover
following a self-limiting non-severe clinical course, a
small proportion progress to severe disease, mostly
characterized by plasma leakage with or without
haemorrhage. Intravenous rehydration is the therapy
of choice; this intervention can reduce the case
fatality rate to less than 1% of severe cases. The
group progressing from non-severe to severe disease
is difficult to define, but this is an important concern
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since appropriate treatment may prevent these
patients from developing more severe clinical
conditions. Triage, appropriate treatment, and the
decision as to where this treatment should be given
(in a health care facility or at home) are influenced by
the case classification for dengue. This is even more
the case during the frequent dengue outbreaks
worldwide, where health services need to be adapted
to cope with the sudden surge in demand.

Symptomatic dengue virus infections were
grouped into three categories: undifferentiated fever,
Dengue Fever (DF) and Dengue Haemorrhagic Fever
(DHF). DHF was further classified into four severity
grades, with grades Il and IV being defined as
Dengue Shock Syndrome (DSS). There have been
many reports of difficulties in the use of this
classification, which were summarized in a
systematic literature review. Difficulties in applying
the criteria for DHF in the clinical situation, together
with the increase in clinically severe dengue cases
which did not fulfi | the strict criteria of DHF, led to
the request for the classifi cation to be reconsidered.
Currently the classifi cation into DF/DHF/DSS
continues to be widely used.

CRITERIA FOR DENGUE + WARNING SIGNS

Prebable dengue Warning signs" Severe plasma leakage

live n /ravelto denque endemic area. ¢ Abdominal pain or fendemess leading fo
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5. Transmission
5.1. The virus

Dengue virus (DEN) is a small single-
stranded RNA virus comprising four distinct
serotypes (DEN-1 to -4). These closely related
serotypes of the dengue virus belong to the genus
Flavivirus, family Flaviviridae. The mature particle
of the dengue virus is spherical with a diameter of
50nm containing multiple copies of the three
structural proteins, a host-derived membrane bilayer
and a single copy of a positive-sense, single-stranded
RNA genome. The genome is cleaved by host and
viral proteases in three structural proteins (capsid, C,
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prM, the precursor of membrane, M, protein and
envelope, E) and seven non-structural proteins (NS).
Distinct genotypes or lineages (viruses highly related
in nucleotide sequence) have been identified within
each serotype, highlighting the extensive genetic
variability of the dengue serotypes. Purifying
selection appears to be a dominant theme in dengue
viral evolution, however, such that only viruses that
are “Fit” for both human and vector are maintained.
Among them, “Asian” genotypes of DEN-2 and
DEN-3 are frequently associated with severe disease
accompanying secondary dengue infections. Intra-
host viral diversity (quasispecies) has also been
described in human hosts.

5.2. The vectors

The various serotypes of the dengue virus
are transmitted to humans through the bites of
infected Aedes mosquitoes, principally Ae. aegypti.
This mosquito is a tropical and subtropical species
widely distributed around the world, mostly between
latitudes 35 ON and 35 0S. These geographical limits
correspond approximately to a winter isotherm of 10
0C. Ae. aegypti has been found as far north as 45 ON,
but such invasions have occurred during warmer
months and the mosquitoes have not survived the
winters. Also, because of lower temperatures, Ae.
aegypti is relatively uncommon above 1000 metres.
The immature stages are found in water-filled
habitats, mostly in artificial containers closely
associated with human dwellings and often indoors.
Studies suggest that most female Ae. aegypti may
spend their lifetime in or around the houses where
they emerge as adults. This means that people, rather
than mosquitoes, rapidly move the virus within and
between communities. Dengue outbreaks have also
been attributed to Aedes albopictus, Aedes
polynesiensis and several species of the Aedes
scutellaris complex. Each of these species has a
particular ecology, behaviour and geographical
distribution. In recent decades Aedes albopictus has
spread from Asia to Africa, the Americas and
Europe, notably aided by the international trade in
used tyres in which eggs are deposited when they
contain rainwater. The eggs can remain viable for
many months in the absence of water.

5.3. The host

After an incubation period of 4--10 days,
infection by any of the four virus serotypes can
produce a wide spectrum of illness, although most
infections are asymptomatic or subclinical (Chapter
2). Primary infection is thought to induce lifelong
protective immunity to the infecting serotype.
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Individuals suffering an infection are protected from
clinical illness with a different serotype within 2--3
months of the primary infection but with no long-
term cross-protective immunity.

Individual risk factors determine the severity
of disease and include secondary infection, age,
ethnicity and possibly chronic diseases (bronchial
asthma, sickle cell anaemia and diabetes mellitus).
Young children in particular may be less able than
adults to compensate for capillary leakage and are
consequently at greater risk of dengue shock.
Seroepidemiological studies in Cuba and Thailand
consistently support the role of secondary heterotypic
infection as a risk factor for severe dengue, although
there are a few reports of severe cases associated with
primary infection. The time interval between
infections and the particular viral sequence of
infections may also be of importance. For instance, a
higher case fatality rate was observed in Cuba when
DEN- 2 infection followed a DEN-1 infection after
an interval of 20 years compared to an interval of
four years. Severe dengue is also regularly observed
during primary infection of infants born to dengue-
immune mothers. Antibody-dependent enhancement
(ADE) of infection has been hypothesized [16,17] as
a mechanism to explain severe dengue in the course
of a secondary infection and in infants with primary
infections. In this model, non-neutralizing, cross-
reactive antibodies raised during a primary infection,
or acquired passively at birth, bind to epitopes on the
surface of a heterologous infecting virus and facilitate
virus entry into Fc-receptor-bearing cells. The
increased number of infected cells is predicted to
result in a higher viral burden and induction of a
robust host immune response that includes
inflammatory cytokines and mediators, some of
which may contribute to capillary leakage. During a
secondary infection, cross-reactive memory T cells
are also rapidly activated, proliferate, express
cytokines and die by apoptosis in a manner that
generally correlates with overall disease severity.
Host genetic determinants might influence the
clinical outcome of infection [18,19], though most
studies have been unable to adequately address this
issue. Studies in the American region show the rates
of severe dengue to be lower in individuals of
African ancestry than those in other ethnic groups
[20]. The dengue virus enters via the skin while an
infected mosquito is taking a bloodmeal. During the
acute phase of illness the virus is present in the blood
and its clearance from this compartment generally
coincides with defervescence. Humoral and cellular
immune responses are considered to contribute to
virus clearance via the generation of neutralizing
antibodies and the activation of CD4+ and CD8+ T
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lymphocytes. In addition, innate host defence may
limit infection by the virus. After infection,
serotypespecific and cross-reactive antibodies and
CD4+ and CD8+ T cells remain measurable for
years.

Plasma leakage, haemoconcentration and
abnormalities in homeostasis characterize severe
dengue. The mechanisms leading to severe illness are
not well defined but the immune response, the
genetic background of the individual and the virus
characteristics may all contribute to severe dengue.
Recent data suggest that endothelial cell activation
could mediate plasma leakage [21]. Plasma leakage is
thought to be associated with functional rather than
destructive effects on endothelial cells. Activation of
infected monocytes and T cells, the complement
system and the production of mediators, monokines,
cytokines and soluble receptors may also be involved
in endothelial cell dysfunction. Thrombocytopenia
may be associated  with alterations in
megakaryocytopoieses by the infection of human
haematopoietic cells and impaired progenitor cell
growth, resulting in platelet dysfunction (platelet
activation and aggregation), increased destruction or
consumption (peripheral sequestration and
consumption). Haemorrhage may be a consequence
of the thrombocytopenia and associated platelet
dysfunction or disseminated intravascular
coagulation. In summary, a transient and reversible
imbalance of inflammatory mediators, cytokines and
chemokines occurs during severe dengue, probably
driven by a high early viral burden, and leading to
dysfunction  of  vascular  endothelial cells,
derangement of the haemocoagulation system then to
plasma leakage, shock and bleeding.

6. Transmission of the dengue virus

Humans are the main amplifying host of the
virus. Dengue virus circulating in the blood of
viraemic humans is ingested by female mosquitoes
during feeding. The virus then infects the mosquito
mid-gut and subsequently spreads systemically over a
period of 8--12 days. After this extrinsic incubation
period, the virus can be transmitted to other humans
during subsequent probing or feeding. The extrinsic
incubation period is influenced in part by
environmental  conditions, especially ambient
temperature. Thereafter the mosquito remains
infective for the rest of its life. Ae. aegypti is one of
the most efficient vectors for arbo viruses because it
is highly anthropophilic, frequently bites several
times before completing oogenesis, and thrives in
close proximity to humans. Vertical transmission
(transovarial transmission) of dengue virus has been
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demonstrated in the laboratory but rarely in the field.
The significance of vertical transmission for
maintenance of the virus is not well understood.
Sylvatic dengue strains in some parts of Africa and
Asia may also lead to human infection, causing mild
illness. Several factors can influence the dynamics of
virus transmission including environmental and
climate factors, hostpathogen interactions and
population immunological factors. Climate directly
influences the biology of the vectors and thereby
their abundance and distribution; it is consequently
an important determinant of vector-borne disease
epidemics.

7. Clinical management and delivery of
clinical services

Dengue infection is a systemic and dynamic
disease. It has a wide clinical spectrum that includes
both severe and non-severe clinical manifestations
[22]. After the incubation period, the illness begins
abruptly and is followed by the three phases febrile,
critical and recovery (Figure 2).

Days of illness 1 2 3 45 6 7 8 9 10

Temperature

Jor—\_/\
Dehydration Reabsorption
Potenticl clinical issves fluid overload

Organ impairment

Platelet
Laboratory changes

Hematocrit

loM/lgG

Serology and virology Vircemia

Course of dengue illness: Febrile Critical Recovery phases

Figure 2: Different clinical phases of dengue fever.
7.1. 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 [23]. Some patients may
have sore throat, injected pharynx and conjunctival
injection. Anorexia, nausea and vomiting are
common. It can be difficult to distinguish dengue
clinically from non-dengue febrile diseases in the
early febrile phase. A positive tourniquet test in this
phase increases the probability of dengue [24,25]. In
addition, these clinical features are indistinguishable
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between severe and non-severe dengue cases. 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 but is not common [26]. The
liver is often enlarged and tender after a few days of
fever. The earliest abnormality in the full blood count
is a progressive decrease in total white cell count,
which should alert the physician to a high probability
of dengue.

7.2. Critical phase

Around the time of defervescence, when the
temperature drops to 37.5-380C or less and remains
below this level, usually on days 3-7 of illness, an
increase in capillary permeability in parallel with
increasing haematocrit levels may occur [27,28]. This
marks the beginning of the critical phase. The period
of clinically significant plasma leakage usually lasts
24-48 hours. Progressive leukopenia followed by a
rapid decrease in platelet count usually 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. The
degree of plasma leakage varies. Pleural effusion and
ascites may be clinically detectable depending on the
degree of plasma leakage and the volume of fluid
therapy. 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. It is often preceded by
warning signs. The body temperature may be
subnormal when shock occurs. With prolonged
shock, the consequent organ hypoperfusion results in
progressive organ impairment, metabolic acidosis
and disseminated intravascular coagulation. This in
turn leads to severe haemorrhage causing the
haematocrit to decrease in severe shock. Instead of
the leukopenia usually seen during this phase of
dengue, the total white cell count may increase in
patients with severe bleeding. In addition, severe
organ impairment such as severe hepatitis,
encephalitis or myocarditis and/or severe bleeding
may also develop without obvious plasma leakage or
shock [29].

7.3.

If the patient survives the 24-48 hour
critical phase, a gradual reabsorption of extravascular
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compartment fluid takes place in the following 4872
hours. General well-being improves, appetite returns,
gastrointestinal symptoms abate, haemodynamic
status stabilizes and diuresis ensues. Some patients
may have a rash of “isles of white in the sea of red”
[30]. Some may experience generalized pruritus.
Bradycardia and electrocardiographic changes are
common during this stage. The haematocrit stabilizes
or may be lower due to the dilutional effect of
reabsorbed fluid. White blood cell count usually
starts to rise soon after defervescence but the
recovery of platelet count is typically later than that
of white blood cell count. Respiratory distress from
massive pleural effusion and ascites will occur at any
time if excessive intravenous fluids have been
administered. During the critical and/or recovery
phases, excessive fluid therapy is associated with
pulmonary oedema or congestive heart failure.

1 Febrile phase  Dehydraton; high fever may cause nevrological ditubences and febrie
sefzutes in young chikden

2 Ciifcal phase  Shock fiom plasma leckage; severe hoemorhage; organ impaiment

3 Recoveryphase  Hypervoloemia (only inravenous fid herapy has been excessive and /or
has exiended ifo s period]

Table 1: Febrile, critical and recovery phases in
dengue.

7.4. Severe dengue

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 (ii) severe
bleeding, and/or (iii) severe organ impairment. As
dengue vascular permeability progresses,
hypovolaemia worsens and results in shock. It
usually takes place around defervescence, usually on
day 4 or 5 (range days 3-7) of illness, preceded by
the warning signs. During the initial stage of shock,
the compensatory mechanism which maintains a
normal systolic blood pressure also produces
tachycardia and peripheral vasoconstriction with
reduced skin perfusion,

Resulting in cold extremities and delayed capillary
refill time. Uniquely, the diastolic pressure rises
towards the systolic pressure and the pulse pressure
narrows as the peripheral vascular resistance
increases. Patients in dengue shock often remain
conscious and lucid. The inexperienced physician
may measure a normal systolic pressure and misjudge
the critical state of the patient. Finally, there is
decompensation and both pressures disappear
abruptly. Prolonged hypotensive shock and hypoxia
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may lead to multi-organ failure and an extremely
difficult clinical course. The patient is considered to
have shock if the pulse pressure (i.e. the difference
between the systolic and diastolic pressures) is < 20
mm Hg in children or he/she has signs of poor
capillary perfusion (cold extremities, delayed
capillary refill, or rapid pulse rate). In adults, the
pulse pressure of <20 mm Hg may indicate a more
severe shock.

Hypotension is usually associated with prolonged
shock which is often complicated by major bleeding.

8. Clinical management and treatment of
Type A, B and C Dengue depending upon
their severity

Group A Group B
Moy be sent home) [Relered for inhespial core]

Group eriferia Group criferia OR: Bxising waring signs
Faents who do not bave waming signs Pfients wih any of the following feaires:
AND » oeisfing condifons such a5 Loborafory fsfs
who are able: pregnarcy, ifancy, old age, diobeles  # ull blood court FBC)
+ o fleme odequate volmes of ol melius, renol ke + baematocrt(HCT)

Huics + social circumsionces such os fving
» fo pass uine a leas once every alone, fving fr from hespil Treafment

6 hous Obioin rference HCT before fuid heropy,

Leboratory fesls Give isolonic solfions such os (1.9 % salne,
Loborcfory fefs o ll blood count [FBC) Finge's laciae. Siartwith 57 ml kg /hefor
+ fl blood cour (FBC) o hoematocrit HCT) 1-2 bous, then redice o 3-5 /b or
* hoandloait [HCT) 2-A b, and then reduce fo 2- ml/kg/hn
Treament ofess according o clinical resporse.

Trectment + Encowagemen for oral fuids. f not
Adhvice for o, st nravences i Reassess cinical sofus and repect HCE
+ adequate bed rest terapy 0% sln or Ringers Locle o i HCT remain e same o s oy
+ adequate fuid inoke al mainknance ok minimally > confine wih 2-3 ml/ g/
+ Parocetamol, 4 gram maimum per hr for another 2-4 hours;

doy in adls ond accordingly n Manitoring
childen Monir:

Psients with siobls HCT can be sent home, ~* lemperature pafiem
o volume of fid irioke ond kosses

+ if worening of vil signs and rapidy
rising HCT > increase rae fo 5-10
ml/kg/hrfor 12 bous.

Reassess clinical sfoiu, repeat HCT and

Monitring * uine uft fehme ond requenc]— reiew Ruid i res accorinly:
Day eview for disease progression: » warming signs * tedce nimvenous fuics grodually when
+ decreasing whitz blood cel count o HCT, whia blood celland pliskt the ale of plosma leokoge decreases

+ defervescence cous. fowards e end offhe crioal phose.

+ waming signs unil out of crifcal period] Thisis ndictd by:

Advice for immediats hum fo hospial * adzquate uine cufput anc)/orfid
development of any waming signs, and inoke

+ witien ockice or managemeni e g
home care card for denguel.
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Group €
Foauire amexgency beaiment

Group crieria
Pasients with any of e Fobowing fealures:
+ savere plasma leakage wih shock and)/or fuid accumulafion wih respirtory disess
» severe beeding
* severe organ impaiment
Tesls
+ fullbood count [FBC
+ haenatoct (HCT)
» oher organ funclion fests as indicoted
Treaiment of compensated shock
Stort IV B rsuscitaton wih sofoic crysaboid sotons ot $~10 kg /b cver 1 hour. Reassess patiets' condiion.
Ifpatient improves:
o IV uics shoukd be reduced groduly bo 57 ml /g or 1-2 hours, hen o 3-5 ml/bgyhefor 2-4 hours,

then o 2:3 ml/bghrfor 2-4 hours and then reduced hrher depending on haemodymemic scks;
o IV fids can be maiained for up fo 24-48 houss.

Ifpatit s sl unsable:

o chack HCT ofer it bolus;

+ it HCT increases il high [>507%, repeat a second bolus of crystalid solion at 10-20 ml/kg/he for 1 howr

o fthere i improvement afier second bols, reduce ale fo 7100 ml kg hefor 1-2 hours ond continse o redce as above;
o if HCT decreases, his ndicates bleeding ond nead fo crossmaich and orsfuse blood os soon as possble.

Treatment of hypalensive shock
Inite Vi resscition wih crysfaloid or colid soluicn af 20 ml kg as a bolus for 15 minutes.
IFpatient improves:
» give o crystoloid/colid solion of 10 mlkg/hr for T hour, then recuce graduly s obore.
IFpatint s sl unstable:
* revien the HCT oken befoe e firt boks;
o i HCT was low [<40% in children and odulfemoles, <45% i odut moles) isinclcates bleeding,
the need fo crossmatch and handhse [see abiovel:
it HCT was high compared fo baseline vale, change fo ¥ collids of 10-20 kg as o second bolus over 30 mindes o 1 hour;
reassess afer second boks.
I patient i improving reduce the rate o 7-10rl,/kg /b for 12 bowrs, then back i IV oysfolids and reduce roes os cbore;
it pafienfs condifon i shl unstobl, repeat HCT affe sacond boks.
o IFHCT decreases, his indicotes bleeding e aborel;
+ it HCT increases/remins high [>50%), conéinue colld infsion ot 10-20 kg s a tird bokis over T hour,
then reduce fo 710 mlkg/h 1-2 bowrs, then change back ko cysiolid solton and redhce rofe s above.
Treatment of hoemorthagic complicaions
Give 510 ml/kg of fresh packed red cels or 10-20 mi/kg offesh vhele blood.

Dengue fever is usually a self-limited

illness. There is no specific antiviral treatment
currently available for dengue fever. The World
Health Organization (WHOQ) has provided a humber
of free publications about dengue.
Supportive care with analgesics, fluid replacement,
and bed rest is usually sufficient. Acetaminophen
may be used to treat fever and relieve other
symptoms. Aspirin, nonsteroidal anti-inflammatory
drugs (NSAIDs), and corticosteroids should be
avoided. Management of severe dengue requires
careful attention to fluid management and proactive
treatment of hemorrhage. Single-dose
methylprednisolone showed no mortality benefit in
the treatment of dengue shock syndrome in a
prospective, randomized, double-blind, placebo-
controlled trial. The Novartis Institute for Tropical
Diseases (NITD) in Singapore is carrying out
research to find inhibitors of dengue viral target
proteins to reduce the viral load during active
infection.
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8.1. Suspected Dengue

Oral rehydration therapy is recommended
for patients with moderate dehydration caused by
high fever and vomiting. Patients with known or
suspected dengue fever should have their platelet
count and hematocrit measured daily from the third
day of illness until 1-2 days after defervescence.
Patients with clinical signs of dehydration and
patients with a rising hematocrit level or falling
platelet count should have intravascular volume
deficits replaced under close observation. Those who
improve can continue to be monitored in an
outpatient setting, and those who do not improve
should be admitted to the hospital for continued
hydration. Patients who develop signs of dengue
hemorrhagic fever warrant closer observation.
Admission for intravenous fluid administration is
indicated for patients who develop signs of
dehydration, such as the following:

. Tachycardia
. Prolonged capillary refill time
. Cool or mottled skin

Diminished pulse amplitude
Altered mental status
Decreased urine output
Rising hematocrit
Narrowed pulse pressure
Hypotension

8.2. Severe Dengue

Successful management of severe dengue
requires careful attention to fluid management and
proactive treatment of hemorrhage. Admission to an
intensive care unit is indicated for patients with
dengue shock syndrome. Patients may need a central
intravenous line for volume replacement and an
arterial line for accurate blood pressure monitoring
and frequent blood tests. Exercise caution when
placing intravascular catheters because of the
increased  bleeding complications of dengue
hemorrhagic fever. Urethral catheterization may be
useful to strictly monitor urine output.

Intravascular volume deficits should be
corrected with isotonic fluids such as Ringer lactate
solution. Boluses of 10-20 mL/kg should be given
over 20 minutes and may be repeated. If this fails to
correct the deficit, the hematocrit value should be
determined. If it is rising, limited clinical information
suggests that a plasma expander may be
administered. Starch, dextran 40, or albumin 5% at a
dose of 10-20 mL/kg may be used. One study has
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suggested that starch may be preferable because of
hypersensitivity reactions to dextran. If the patient
does not improve after infusion of a plasma expander,
blood loss should be considered. Patients with
internal or gastrointestinal bleeding may require
transfusion, and patients with coagulopathy may
require fresh frozen plasma. After patients with
dehydration are stabilized, they usually require
intravenous fluids for no more than 24-48 hours.
Intravenous fluids should be stopped when the
hematocrit falls below 40% and adequate
intravascular volume is present. At this time, patients
reabsorb extravasated fluid and are at risk for volume
overload if intravenous fluids are continued. Do not
interpret a falling hematocrit value in a clinically
improving patient as a sign of internal bleeding.

Platelet and fresh frozen plasma transfusions
may be required to control severe bleeding. A case
report demonstrated good improvement following
intravenous anti-D globulin administration in 2
patients. The authors proposed that, as in immune
thrombocytopenic purpura from disorders other than
dengue, intravenous anti-D produces Fcy receptor
blockade to raise platelet counts.

Patients who are resuscitated from shock
rapidly recover. Patients with dengue hemorrhagic
fever or dengue shock syndrome may be discharged
from the hospital when they meet the following
criteria:

Afebrile for 24 hours without antipyretics
Good appetite, clinically improved condition
Adequate urine output

Stable hematocrit level

At least 48 hours since recovery from shock
No respiratory distress

Platelet count greater than 50,000 cells/uL.

8.3. Pregnant patients

Dengue in preghancy must be carefully
differentiated from preeclampsia. An overlap of signs
and symptoms, including thrombocytopenia,
capillary leak, impaired liver function, ascites, and
decreased urine output may make this clinically
challenging. Pregnant women with dengue fever
respond well to the usual therapy of fluids, rest, and
antipyretics. However, 3 cases of maternal death due
to dengue fever in the third trimester have been
reported. An awareness of the clinical and laboratory
manifestations of dengue in pregnancy should allow
its early recognition and the institution of appropriate
treatment. If the mother acquires infection in the
peripartum period, newborns should be evaluated for
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dengue with serial platelet counts and serological
studies.

9. Diet and Activity

No specific diet is necessary for patients
with dengue fever. Patients who are able to tolerate
oral fluids should be encouraged to drink oral
rehydration solution, fruit juice, or water to prevent
dehydration from fever, lack of oral intake, or
vomiting. Return of appetite after dengue
hemorrhagic fever or dengue shock syndrome is a
sign of recovery. Bed rest is recommended for
patients with symptomatic dengue fever, dengue
hemorrhagic fever, or dengue shock syndrome.
Permit the patient to gradually resume their previous
activities, especially during the long period of
convalescence.

9.1. Vaccination

Infection with dengue provides long-term protection
against the particular serotype that caused the
disease, supporting the feasibility of a dengue
vaccine. However, it provides only short-lived
immunity to the other three dengue serotypes. In
view of the association of DHF with previous
exposure to dengue viruses and the recognition that
all four serotypes are capable of inducing DHF it is
the general consensus in the scientific and public
health communities that any candidate vaccine
should produce protective immunity against DEN 1-
4. Since waning immunity might also increase the
risk for DHF in vaccinees, vaccine-induced
protective immunity should also be long-lived. One
vaccine is currently approved for the prevention of
dengue infection. Sanofi  Pasteur registered
Dengvaxia (CYD-TDV), a live recombinant
tetravalent vaccine, in several countries in late 2015-
2016, with Mexico being the initial country to
register the vaccine in December 2015 The vaccine is
given in 3 doses at age 0, 6, and 12 months. It
underwent testing in more than 30,000 volunteers and
was shown to reduce the risk of severe illness and
hospitalization by as much as 30% in individuals
previously infected with one or more strains. The
vaccine proved less effective in persons who were
not previously exposed to dengue and in areas with a
lower burden of disease.

10. Conclusion
Dengue has evolved as a global life-

threatening public health concern, affecting around
2.5 billion individuals in more than 100 countries.

8|PageVol.2018, Issue-01

The physician should be aware about the varied
clinical manifestations of this condition and ensure an
early and adequate treatment plan. Future directions
to combat this dreadful disease aim at methods of
mosquito control, development of vaccine, and
antiviral drug regimen.
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