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Dengue Fever: In-Hospital Management of Critically ill Adult Patients
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ABSTRACT
Dengue is rapidly becoming a major public health problem with significant mortality and morbidity.
Management especially in first two days needs careful attention. We present a review of current literature on
the management critically ill adult patients of dengue in hospital settings. Early diagnosis and close monitoring
of response to treatment are necessary to prevent worse outcomes.
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Introduction

Dengue (Break bone) fever is one of the rapidly
emerging infectious diseases across the globe.
Pakistan has also experienced huge outbreaks
affecting thousands of people.’

Dengue, an arthropod borne virus affects individuals
from all age groups. It is mainly spread by
mosquitoes Aedes aegypti and Aedes Albopictus
during rainy season. As there is no effective anti-viral
drug available, case detection, management and
vector control are main strategies for its prevention
and control.

This review will mainly focus on principles of
treatment of critically ill adult patients especially in
the first 24-48 hours.

Management

In early phase it is important to recognize clinical and
laboratory features of plasma leakage and
circulatory shock. 'Red flag' signs are
pain/tenderness in abdomen along with persistent
vomiting, clinical signs of fluid in pleural/peritoneal
cavity, bleeding manifestations, an enlarged tender
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liver and oliguria. Laboratory features of increase in
Hematocrit (HCT) and decrease in platelet counts are
important to recognize. Other uncommon
manifestations are hepatic failure, myocarditis, and
encephalopathy. At times these might be severe and
may occur with minimal features of increased
capillary permeability.”* Exact management plan
varies according to the needs of the patient.
However certain basic principles must be kept in
mind.

Fluid management

Close attention to fluid balance is important.
Unnecessary fluid administration based only on
Hematocrit (HCT) level without consideration of
clinical condition, prolonged fixed fluid
administration without varying the dose according
to the rate of plasma leak and continuous
intravenous fluid during convalescent phase should
be avoided.*

Patients in critical phase without shock

In hemodynamically stable patients, in the absence
of vomiting; oral fluid administration is sufficient.
Intravenous fluids are needed if there is increase in
HCT which indicates ongoing capillary leakage, or
presence of persistent vomiting or intolerance to oral
fluids.’

Dengue shock syndrome (DSS): Compensated and
decompensated

It is a medical emergency. Early diagnosis and
administration of fluid to replace leakage is
important step and ensures a good prognosis.
Disease outcomes becomes less certain with
progression to a decompensated state. Pulse
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pressure of < 20 mm of Hg and oliguria (less than 600

ml/day) are late signs of shock.>

Aggressive fluid administration must be started

immediately.

Normal saline (0.9%) solutions is sufficient. In case of

inadequate response, colloid solutions may be used.

During fluid administration, it is important to watch

for signs of fluid overload and oral fluids should be

given when the patientis able to take orally.”

Persistent shock

In case a patient fails to improve despite adequate

fluid replacement, a thorough clinical assessment is

required to identify and treat following
subcategories.

1. Significant bleeding (often occult): Treat with
packed cell volume (PCV). In case HCT is more
than 45, IV fluids should be given prior to blood
transfusion.

2. Hypocalcemia: Aslow infusion (over 10 minutes)
of 10 % Calcium gluconate should be given as IV
bolus at a dose of 1 ml/kg (max 10 ml). It may be
repeated hourly if required. In some cases where
patients may fail to improver despite adequate
fluid replacement, IV calcium may be tried
empirically.

3. Acidosis: Intravenous administration of 8.4%
NaHCO,is given if serum HCO, fall below 15 mEq/
. It should be given in a dose of 1 ml/kg diluted in
equal volume of normal saline in slow infusion.

4. Hypoglycemia: Should be treated with IV
glucose (50 ml of 50% glucose solution).

If despite all the above mentioned therapeutic steps,
patient fails to recover from shock; sepsis and/or
cardiogenic shock as possible aggravating factors. In
such cases treatment should be modified to include
broad spectrum antibiotics according to local
culture/sensitivity recommendations and inotropic
support to maintain mean arterial pressure.*®

Management of bleeding and Homeostasis

Superficial and mucosal bleeding along with

thrombocytopenia, sometimes falling below the

critical level of 20,00/liter is commonly seen in adults
in the absence of a precipitating factor or significant
plasma leakage.

At times patients may show an increased level of

activated partial-thromboplastin time (aPTT) along

with decrease in fibrinogen levels. These abnormal
values in the presence of thrombocytopenia may
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suggest DIC (disseminated intravascular coagulation)
However, the exact pathophysiology remains
unclear.”**"

Occultbleeding

Bleeding is called significant if it results in
hemodynamic instability. It usually occurs on a
background of persistent acidosis and/or circulatory
shock. Significant bleeding should be suspected
there is a mismatch between HCT and the state of
shock. (HCT fails to rise in the presence of circulatory
shock) or an unexpected fall in HCT without clinical
improvement. Similarly, severe metabolic acidosis
and end-organ dysfunction despite adequate fluid
replacement should alert the physician to the
possibility of occult bleeding.""

Superficial mucosal bleeding stops spontaneously
without therapy. However significant bleeding
should be treated with packed cell volume or with
fresh whole blood.

Use of proton pump inhibitors in upper Gl bleeding is
not based on scientific evidence. In serious cases
diagnostic or therapeutic endoscopic procedures are
not safe. They may further increase the risk of
bleeding. Persistent bleeding beyond critical phase
requires further investigations.'****

In the absence of bleeding there is no role of either
platelet transfusions or fresh frozen plasma and in
some cases may they may increase the risk of
pulmonary edema. Use of recombinant activated
factor Vllis not based on scientific evidence; rather it
might be harmful in presence of an over activation of
coagulation system. There is no role of Vitamin K,
Tranexamicacid or IV immunoglobulins."***
Indications for respiratory support

Respiratory support is needed in cases of metabolic
acidosis or when pCO, is higher than expected to
compensate for acidosis.”” In patients with
encephalopathy and Glasgow coma scale of < 9,
intubation is often required for airway protection.”*
Indications for hemodynamic support

Appropriate fluid replacement should be the first
step in hemodynamic support as vasopressors while
being useful carry the risk of aggravating tissue
hypoxia, they should be administrated only when
there is marked hemodynamic instability (mean
arterial pressure <60 mm of Hg).”

Use of Invasive procedures

Central venous catheter (CVC) insertion
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Because of bleeding diathesis, peripheral vessels
should be used. Moreover, in case of femoral,
internal jugular or subclavian veins; it might be
difficult to stop bleeding by to compression of the
site. Risk of bleeding from venous access sites varies
from 0-15.5 percent.”
CVC might be indicated in case peripheral venous
approach is difficult, or inotropic support is required
for blood pressure control. Similarly monitoring of
central venous pressure may require a CVC insertion
in critically ill patients especially after a surgical
procedure. Preferably in such cases CVC should be
inserted by ultrasound guidance.””
Out of multiple options subclavian is least
appropriate as it is not accessible for
compression.””*
Arterial catheterinsertion
Intra-arterial cannulation carries 1.8-2.6% risk of
bleeding.”
Gastrictube
Usually not required but in case it is considered
necessary use orogastric rather than nasogastric
route as the formeris less likely to cause bleeding.
Diagnostic/ Therapeutic drainage of pleural fluid
Pleural effusion drainage carries a small but
significant risk of severe hemorrhage and sudden
circulatory collapse. In case of respiratory distress,
mechanical ventilation should be considered.™
Prevention of Dengue transmission in hospital
During febrile phase patients are infectious and
guidelines advise use of mosquito netting and
repellents to reduce nosocomial infection.™
Dengue feverin pregnancy
Generally, the presentation and the course is similar
to non-pregnant patients’* though diagnosis of
certain complications like toxemia of pregnancy and
HELLP syndrome may be difficult due to overlapping
features.” Risk for in utero death and prematurity
are increased in serious cases. Abruptio placenta is
another important complication of Dengue fever
during pregnancy.”™*
Diagnosis of plasma leakage in case of dengue fever
may be difficult due to following physiological
alterationsin advanced pregnancy.
1. Elevation of HCT is masked by increased plasma
volumeinsecond and third trimester.
2. Clinical detection of ascites is difficult in the
presence of gravid uterus.
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3. Pulse pressure is high with a small fall in blood
pressure.

4. Ahigherthannormalresting pulse
As the risk for bleeding is highest during the critical
phase (first 48 hours), induction of labor during this
period should be avoided if possible. C-section is
also hazardous during initial phase of illness. After
the delivery, baby should be assessed for the
possibility of transmission of disease.™
Dengue fever inimmune-compromised patients
As a rule, clinical presentation is similar to
immunocompetent patients. Diagnostic and
therapeutic principles are the same with the
difference that broad spectrum antibiotics should be
started, after taking blood samples for
culture/sensitivity; in case of serious neutropenia
(neutrophil count <500/ml) and temperature > 38.3
C.36
Antihypertensive treatment in Dengue fever
Diuretics must be stopped. Patients taking diuretics
for some other indication (like Heart failure) must be
individually evaluated. A six-hourly monitoring of
blood pressure is required and a progressive fall of
blood pressure should be a warning sign of
impending circulatory failure and an indication of
stopping anti-hypertensive drugs which may be
reintroduced one by one once the clinical condition
is stable again.

Dengue fever in patients on antithrombotic therapy

Management of these patients is problematic with a

risk of bleeding compounded by

antithrombotic/anticoagulant drugs, while
hemoconcentration and rising HCT can pose
challenges. As a rule, need for anticoagulants/

antithrombotic can be considered for patients with a

particular highrisk of thrombosis.

Salicylates should be avoided except for those with a

high risk of thrombosis/ embolism.

thromboembolism

Following situations are considered high risk with an

obligatory need of anti-coagulation therapy:

1. Angioplasty with stent insertion: in last one
month for bare-metal and 3-6 months for drug-
eluting stents

2. Mechanical valve especially mitral or tricuspid

3. Atrialfibrillation, multiple mechanical valves and
history of thromboembolism.

4. Decreased ejection fraction (EF), old age, history
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of stroke, mural thrombosis hypertension and
diabetes mellitus.

In these patients, antiplatelet treatment may be

continued. Withhold anticoagulant therapy if

previously being given to patient. Heparin may be

used with an aim to keep INR within acceptable

therapeutic range. However anti-coagulants should

be withheld if platelet are < 50,000/l, there are signs

of overt bleeding, abnormal coagulation profile or

circulatory shock.

Following categories should be considered low risk

with use of anti-thrombotic/anti-coagulant as non-

obligatory.

1. Stablecoronaryarterydisease

2. Stentinsertion morethan six months before.

3. Atrialfibrillation with no other risk factor

4. Biologicalvalve

In these patients withhold antiplatelet and

anticoagulant therapy for one week.”

Discharge criteria

Before deciding to discharge the patient, medical

team should ensure that patient.””

1. Isafebrileforatleast two days

2. Isclinically stable

3. No anorexia/ vomiting and oral intake has
started

4. HCTisstableforatleast24 hours

Platelets are at least > 40,000 with a rising trend

6. No respiratory distress due to pleural/ ascetic
fluid

7. Minimal ornobleeding

8. Fullyrecovered organ dysfunction

o
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