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MATRIX

How to manage severe
infection

A review of diagnosis and treatment of dengue, a mosquito-borne febrile

illness caused by flavivirus with a clinical spectrum ranging from self-limited
fever to dengue haemorrhagic fever with shock.

engue is a febrile illness, caused by

one of the serotypes of’

(DENV1-4), transmitted by
- and Aedes - mosquitoes
during a blood meal (Simmons et al. 2012;
Guzman et al. 2015; Pai-Dhungat et al.
2013). The vectors live in an

and are - feeders. Aedes

now spreading to North America and

due to international trade. The island of
Madeira, - and - other -
countries have witnessed an outbreak of
dengue (Guzman et al 2015).

The World Health Organization (WHO)
currently estimates there may be

every

year. Half of the world’s population living

in endemic areas is at risk (Pai-Dhungat et
al. 2013). Recovery from

serotype provides -

However,

increases the

Clinical features
As per the WHO 1997 classification, dengue
comprises a clinical spectrum, which consists of

(WHO 1997)
classification scheme

(2012) consists of

¢ Dengue warning signs
¢ Dengue
dengue

Expanded dengue comprises unusual or

warning signs

manifestations of dengue which

can happen in th- of

Clinical features of dengue fever-

warning signs
which lasts 5 to 7 days

manifestations — Petechie,
ecchymosis, mucosal bleed, positive

Clinical features of dengue- warn-
ing signs

¢ Persistent
. bleed

in - count

The differentiating features of dengue with

secondary to

because of increased-

Clinical features o dengue
. Severe- leading to cold

clammy skin, thready pulse, narrowed

pulse pressure, shock, fluid accumulation
with respiratory distress
* Severe

. - involvement

* Liver: aspartate aminotransferase
alanine aminotransferase =

* Central nervous system : Impaired
consciousness

. - and - organ involvement
Expanded dengue

Additional manifestations of dengue virus

infection may include
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S
involvement, _dysfunctlon acute

injury and other organ involvement.

Neurological manifestations include
stroke,

syndrome,
(Solomon et al. 2000).

testing, -

and detectlon by polymerase chain reaction

in cerebral spinal fluid. Cardiovascular

mamfestatlons include myocardial impair-

ment, arrhythmias and fulminant
(Miranda et al. 2013).
is described in associa-

tion with dengue virus infection.

Pathogenesis
After the virus is introduced into the skin by
an infected mosquito,

results. Both
immune responses play a role

in clearance of infection. Virus-specific

IFBHOGHE csponse and
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Figure 1. Laboratory tests for-of dengue virus infection

Reprinted by permission from: World Health Organization and the Special Programme for Research and Training in Tropical
Diseases (TDR), Dengue: guidelines for diagnosis, treatment, prevention and control -- New edition, page 92 © 2009, who.int/tdr/
publications/documents/dengue-diagnosis.pdf [Accessed: 12 November 2018]
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enhancement of infection

the infection. Plasma
tration and abnormalities in

characterise - dengue.

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 endo-
thelial cells, derangement of the haemoco-
agulation system, then to plasma leakage,
shock and bleeding.

Step I — Overall assessment
* History, onset of symptoms, past medical
and family history
* Physical examination, including full
physical and mental assessment
* Investigation, including routine laboratory

tests and dengue-specific laboratory tests
Step II — Diagnosis, differentials, assessment
of disease phase and severity
Step III — Management

* Management decisions: Depending on
the clinical manifestations and other
circumstances, patients may either be:
o Sent home (Group A) or
o Referred for in-hospital management

(Group B) or
o Require emergency treatment and
urgent referral (Group C)

Laboratory tests
See Figure 1.

but labour-

intensive and

-by serology—lower specific-

eeecesecesesesesecssecscscsesesesesesesscscssscsesesesesesesese 0 se

ity but more accessible and less costly

1. -methods
During the -- of illness:

* Reverse transcription polymerase chain

reaction assay for detection of

test
: sensitivity 90% in primary
infection and 60-80% in secondary
infection

2.-methods (Figure 2)

* Immunoglobin M antibody

Ab):
onset

Detected as
of illness

* Immunoglobin G antibody-:

In- infection there is slow rise

and low titres, detected

onset of lnes 1

there is rapid rise in titres beginning

infection,

on daylof
illness helps to diagnose dengue

infection (Changal et al. 2016).

3. Direct virus isolation througb-

with results

4. Dengue detected in
samples using

staining

Liver tissues have highest yield. This is rarely
indicated.

. . haemorrhagic fevers like-

Lassa, Yellow fever, Hanta, Crimean congo,
Severe fever with thrombocytopaenia
syndrome virus (SFTSV)

. fever

¢ Rickettsial infection
. virus

i gr—

Dengue case management
Treatment according to groups A to C:
Group A: Patients who may be sent home
(outpatient management)

1.Bed rest and frequent oral liquids

2. Paracetamol (10mg/kg/dose) not more
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Assessment

Classification

Management

Dengue Case Management

Presumptive Diagnosis:
Live in / travel to endemic area plus
Fever and two of the following:
e Anorexia and nausea
e Rash
e Aches and pains
Warning signs
Leukopaenia
¢ Tourniquet test positive

v
Warning/signs:

Abdominal pain or tenderness

Lab.confirmed dengue
(important when no sign
of plasma leakage)

e Persistent yomiting
e Clinicalftuid accumulation
¢ Mucosal bleed

v

v

Dengue without
warning signs

Group A

May be sent home

Group criteria
Patients who do not have warning signs
AND

who are able:
*  Totolerate adequate volumes of oral fluids
*  To pass urine at least once every 6 hours

Laboratory tests
*  Fullblood count (FBC)
¢ Haematocrit (Hct )

Treatment
Advice for:
. Adequate bed rest
. Adequate fluid intake
. Paracetamol, 4 gram max. per day in adults
and accordingly in children
. Patients with stable Hct can be sent home

Monitoring

. Daily review for disease progression:
¢ Decreasing WBC
¢ Defervescence
 Warning signs (until out of critical

period)

*  Advice for immediate return to
hospital if development of any warning
signs

*  Written advice of management (e.g. home care
card for dengue)

Discharge criteria:
-> all of the following criteria must be
present

Co-existing conditions e
o —} _osmve
Social circumstances 2

Days of illness 123 48 678 9 10

40 .
|
/
Reabsorption
Potential Dehydration Fluid overload

clinical issues

Temperature

Ordan Impairment

Platelet
Laboratory
changes

1gM/IgG.
e Lethargy; restlessness
o |Liver enlargement >2cm Serology and
e Laboratory: Increase in HCT concurrent with rapid virology
decrease|of platelet count Course of denquellness: Febrie  [Grea] |[RESSUER Phases
I
positive
ety Severe Denque
warning signs q
Group B Group C
Referred for in-hospital care Require emergency treatment
Group criteria OR Group criteria
Patients with any of the following Existing warning signs: Patients with any of the following features.
features: *  Abdominal pain or tenderness *  Severe plasma leakage with shock and/or fluid accumulation
*  Co-existing conditions such as pregnancy, . Persistent vomiting with respiratory distress
infancy, old age, diabetes mellitus *  Clinical fluid accumulation *  Severe bleeding
*  Social circumstances such as living alone, . Mucosal bleeding *  Severe organ impairment
living far from hospital . Lethargy/restlessness
. Liver enlargement >2cm
*  Laboratory: increase in Hct
Laboratory tests Laboratory tests
*  Fullblood count (FBC) *  Full blood Count (FBC)
*  Haematocrit (Hct) *  Hae matocrit (Hct)
. Other organ function tests as indicated
Treatment Treatment Treatment of compensated shock:
. Encouragement for oral fluids . Obtain reference Hct before fluid therapy . Start IV fluid resuscitation with isotonic crystalloid solutions at
. If not tolerated, start intravenous fluid therapy . Give isotonic solutions such as 0,9% saline, 5-10 mL/kg/hr over 1 hr
0.9% saline or Ringer Lactate at maintenance Ringer lactate, start with 5-7mL/kg/hr for 1-2 . Reassess patient’s condition
rate hours, then reduce to 3-5mL/kg/hr for 2-4 If patient improves:

hr, and then reduce to 2-3mL/kg/hr or less
according to clinical response

Reassess clinical status and repeat Hct

. If Hct remains the same or rises only
minimally -> continue with 2-3 mL/kg/hr for
another 2-4 hours

. If worsening of vital signs and rapidly rising
Hct -> increase rate to 5-10 mL/kg/hr for
1-2 hours

Reassess clinical status, repeat Hct and review

fluid infusion rates accordingly

. Reduce intravenous fluids gradually when the
rate of plasma leakage decreases towards the
end of the critical phase.

This is indicated by:

. Adequate urine output and/or fluid intake

. Hct decreases below the baseline value in a
stable patient

Monitoring Monitoring
*  Temperature pattern *  Vital signs and peripheral perfusion (1-4 hourly
*  Volume of fluid intake and losses until patient is out of critical phase
*  Urine output - volume and frequency *  Urine output (4-6 hourly)
*  Warning signs . Hct (before and after fluid replacement, then
. Hct, white blood cell and platelet counts 6-12 hourly)
. Blood glucose
*  Other organ functions (renal profile, liver
profile, coagulation profile, as indicated)
*  No fever for 48 hours . Increasing trend of platelet count
*  Improvement in clinical picture . No respiratory distress

s IV fluids should be reduced gradually to 5-7 mL/kg/hr for 1-2
hr, then to 3-5 mL/kg/hr for 2-4 hr, then to 2-3 mL/kg/hr for
2-4 hr and then reduced further depending on haemodynamic
status

. IV fluids can be maintained for up to 24 - 48 hours

If patient still unstable:

¢ Check Hct after first bolus

¢ IfHctincreases/ still high (>50%), repeat a second bolus of
crystalloid solution at 10-20 mL/kg/hr for 1 hr

. If improvement after second bolus, reduce rate to 7-10 mL/kg/
hr for 1-2 hr, continue to reduce as above

. If Het decreases, this indicates bleeding and need to cross-
match and transfuse blood as soon as possible

Treatment of hypotensive shock

. Initiate IV fluid resuscitation with crystalloid or colloid solution
at 20 mL/kg as a bolus for 15 min

. If patient improves

. Give a crystalloid /colloid solution of 10 mL/kg/hr for 1 hr, then
reduce gradually as above

If patient still unstable

. Review the Hct taken before the first bolus

¢ IfHct was low (<40% in children and adult females, < 45% in
adult males) this indicates bleeding, the need to crossmatch
and transfuse (see above)

e IfHCT was high compared to the baseline value, change to IV
colloids at 10-20 ml/kg as a second bolus over Y2 to 1 hour;
reassess after second bolus

. If improving reduce the rate to 7-10 mL/kgt/hr for 1-2 hours,
then back to IV crystalloids and reduce rates as above

. If condition still unstable, repeat Hct after second bolus

¢ IfHctdecreases, this indicates bleeding, see above

¢ IfHctincreases/ remains high (> 50%), continue colloid infu-
sion at 10-20 mL/kg as a third bolus over 1 hr, then reduce to
7-10 mL/kg /hr for 1-2 hours, then change back to crystalloid
solution and reduce rate as above

Treatment of haemorrhagic complications:

¢ Give 5-10 mL/kg of fresh packed red cells or 10-20 mL/kg

fresh whole blood

*  Stable haematocrit without intravenous fluids
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MATRIX

Compensated shock
(Systolic pressure maintained + signs of reduced perfusion)

v

Start isotonic crystalloid
5-10 ml/kg/hr for 1 hour

IV crystalloid, reduce
radually

I/kg/hr for 1-2 hours [€=

r for 2-4 hours

A4

HCT?

or High HCTY

2-4 hours

As clinical improvement

Crystalloid (2™ bolus) or
colloid**
10-20 ml/kg/hr for 1 hour

is noted, reduce fluids
accordingly

!

Further boluses may be
eded for the next

hours

Stop IV fluids at 48
hours hours

Reduce IV crystalloids
7-10 ml/kg/hr for 1-2

*Reassess the patient's clinical condition, vital signs, pulse volume, capillary refill ime and temperature of extremities.
**Colloid is preferable if the patient has already received previous boluses of crystalloid
-IV: intravenous, HCT: haematocrit, 1: increased, |: decreased.

Figure 4._ compensated shock

Reprinted by permission from: World Health Organization. Handbook for clinical management of dengue, page 29 © 2012 wpro.
who.int/mvp/documents/handbook_for_clinical_management_of_dengue.pdf [Accessed: 12 November 2018]

than 3-4 times/day in chidren and not
more than 3g/day in adults. Tepid water
sponging if high grade fever persists

w

.Patients with more than 3 days of illness
need to be reviewed daily for disease
progression (Look for leukopaenia,
thrombocytopaenia, increasing Hct,
defervescence and warning signs).

Group B: Patients with

co-existing conditions and those with social

circumstances need inhospital management
for close observation.

Warning signs: no clinical improvement,
deterioration around the time of defervescence,
abdominal pain, vomiting, cold peripheries,
obtundation, bleeding, breathlessness, oligo-
anuria. Refer to Figure 3 (previous page)
for fluid management of Group B patients.

* Patients with severe plasma leakage
causing third spacing, respira-
tory distress
* Severe haemorrhages
* Severe organ impairment
Further divided into patients with-

i | HEORAPERRAEA ok (Figures 4-5).

When to- IV-

* Signs of cessation of plasma leakage

Stable haemodynamics

_with stable haemo-

dynamics

Resolving - symptoms

Improving urine output

concen-
if]

and use of steroids, unless

proven haemophagocytic syndrome, has.been

shown to (Dondorp 2016).

Treatment of haemorrhagic compli-
cations
*  Strict bed rest and protection from trauma
* Avoid intramuscular injections
* Cautious insertion of urinary/nasogastric
tubes/central line insertion under ultra-
sound guidance
* Stop the bleeding
* 5-10mL/kg of fresh packed red blood
cells (PRBCs)

. transfusion (1f- or active

and occasionally fresh frozen

eeecesecesesesesecssecscscsesesesesesesscscssscsesesesesesesese 0 se

plasma (FFP).

. -if international normalised ratio
(INR) deranged or liver disease

* In gastrointestinal bleeds, H2 blockers/
proton pump inhibitors (PPIs) but doubt-
ful efficacy

Risk factors
* Patients with refractory shock
* Patients on non-steroidal anti-inflammatory
agents, anticoagulant therapy
* Patients with pre-existing peptic ulcer
disease

Glucose control
Both hypoglycaemia and hyperglycaemia can
occur in the same patient during critical phases.

and acid base_

secondary to GI losses or
use of hypotonic solutions

or_ in association

with acute kidney injury or gastrointestinal
losses or stress-induced hypercortisol state.

. _ after massive blood trans-

fusions or use of sodium bicarbonate

.

g e

* Iactic acidosis secondary to tissue hypoxia
and hypoperfusion

* Hyperchloraemic metabolic acidosis due

to administration of large volume of
normal saline

Complications
* Prolonged shock
* Severe bleeding with disseminated intra-
vascular coagulation
* Fluid overload
* Respiratory distress and failure
* Multiorgan failure (MOF)
* Abdominal compartment syndrome
* Irreversible shock and death
¢ Co-infections and nosocomial infection:
Gram-negative sepsis, co-existing tropi-
cal diseases like malaria, leptospira,
typhus,enteric fever, chikungunya
: Manifested
as persistent high-grade fever, cytopaenia

and associated with

haemophagocytosis and hyper-

cytokinaemia with serum
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ylprednisolone) and IV

Dengue prevention
Prevention includes mosquito control, personal

protective measures and vaccination.
* Mosquito control:

o Reducing breeding sites

o Larva control
o Use of insecticide
o

tion of chemically-treated gear and cloth-

ing and a strong chemical repellent may
be necessary in areas with high concen-
trations of disease-carrying arthropods.

. - CYD-TDV is a formulation of
four chimeric yellow fever 17D-dengue
vaccine viruses. In April 2018 the World
Health Organization -) advised
that it should be administered

with a history of
virus infection or laboratory
evidence of previous dengue virus infec-
tion. It is administered in three doses at
months 0, 6, and 12.

279
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Hypotensive shock
Try to obtain an HCT level before fluid resuscitation

v

Start isotonic crystalloid or
colloid®

IV crystalloid or colloid

HCT}

IV crystalloid/colloid”
(2" bolus)
10 ml/kg/hr for 30-60 min

No

As clinical improvement is
noted, reduce fluids

accordingly
+ Reduce IV crystalloids
Sop 'Y};’ﬂ'r‘;s GEs — 7-10 mikg/hr for 1-2 hours

AColloid is preferable if the patient has already received previous boluses of crystalloid
*Reassess the patient's clinical condition, vital signs, pulse volume, capillary refill time and temperature of extremities.
IV = intravenous; HCT = haematocrit; 1 = increased; | = decreased

Figure 5. Algorth fo flid management n hypotensive shock

Reprinted by permission from: World Health Organization. Handbook for clinical management of dengue, page 32 © 2012 wpro.
who.int/mvp/documents/handbook_for_clinical_management_of_dengue.pdf [Accessed: 12 November 2018]

Conclusion

Dengue, as a mosquito-borne disease, can
be prevented by effective mosquito control
measures and vaccine development, which
is under evaluation. Suspected dengue cases
should be assessed carefully and directed to
the appropriate care setting. Early recognition
of severe dengue infection is essential as it
needs prompt initiation of more aggressive
therapy. Outpatient management is appropri-
ate for patients without warning signs, with
plenty of fluids and advice to watch for signs

of dehydration, clinical deterioration or lack of
improvement with defervescence or impend-
ing shock. Inpatient management is warranted
for patients with dengue with warning signs,
severe dengue infection or with coexisting
conditions. They should be closely watched
for signs of bleeding or worsening shock.
Thus, high clinical suspicion, appropriate
diagnostic measures and treatment at the right
time is the key to achieve good outcomes in
these patients and reduce morbidity as well
as mortality. H
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