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Foreword

Dengue was fairly unfamiliar disease in Bangladesh when
first outbreak occurred in 2000. The enormous morbidity and
unacceptable mortality during early years were taken care
with great emphasis and importance by early response team.
The Disease Control Division of Directorate General of Health
Services felt the necessity of developing national guideline in
2000 for the clinical management of dengue by customizing
the SEARO/WHO guidelines in accordingwith the prevailing
local situation for providing appropriate management for
dengue patients to mitigate the morbidity, prevent regretta-
ble mortality and raise awareness for appropriate prevention

and control in community.

The third Edition of the 'National Guidelines for Clinical Management of Dengue
Syndrome was updated in 2013 by the participation of physicians, paediatricians, nation-
al control program personnel and researchers as a tool to provide an uniform, scientific,
affordable and appropriate clinical management as well as to eradicate prevailing confu-
sions and ambiguity.

Later, based on the newer version of WHO/SEARO guideline this group had exercised and
provided their scholastic input for updating the guideline to be compiled as 'National
Guideline for Clinical Management of Dengue Syndrome 4th Edition 2018'.

In 2019, the disease trend of Dengue was different than the previous years. But the mag-
nitude of disease was way more than the prediction as it got spread throughout the
whole country. So we felt the need to publish a revised and expanded edition of the
existing guideline with some updates and modifications.

This 'Guideline' surely will serve attaining the country's Sustainable Development Goal 3;
ensuring healthy lives and promoting the well-being for all at all ages.

==

Prof. Dr. Abul Kalam Azad
Director General
Directorate General of Health Services
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Preface

Dengue is an important tropical infection caused by an arbo-virus
named‘Dengue’. As a mosquito borne disease it is widely spread in
several tropical endemic countries. Millions of world populations are
affected by this viral infection. Each year, thousands of dengue infec-
tions are reported and there are several outbreaks of dengue in many
countries including Bangladesh.

Fighting with dengue outbreak is important in public health. Normally,
patients in dengue outbreak usually present the classical symptoms,
acute febrile illness with or withouthemorrhagic complication. Howev-
er, in recent days some outbreaks presented uncommon clinical
presentations made the diagnosis and management procedures complicated.

The severity of infection varies in different outbreaks as well asthe mortality. The medical facilities
and skill of local practitioner are important determinants of outcome of dengue case management.
It is also been influenced by fields such as economy, health system and environmental indices. This
highlights the need of the knowledge on clinical management of dengue illness.

| extend my gratitude to each and every one who contributed towards the development of this
guideline.

Prof. Dr. Shahnila Ferdousi

Director, Diseases Control &

Line Director, Communicable Disease Control
Directorate General of Health Services
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From the Desk of Editor in Chief

Dengue fever is closely known to us for about 2 decades. The impact of
the illness due to Dengue on our health care system has made it very
familiar in our society. The disease is very much related to our environ-
ment, economy and national policy. The need for publishing this 4th
edition is very rational in the context of national and global demand.

Updating the knowledge on clinical management of dengue illness is
very essential. The first edition published in 2000, 2nd edition in 2009,
3rd edition in 2013.

Disease Control Division of DGHS, Ministry of Health and Family welfare
in collaboration with World Health Organization local office conducted
series of meetings, group discussion and draft presentation by a group of Physicians, Pediatricians,
Microbiologist, Gynecologists and Entomologists for updating this edition of national guideline. |
express my heartfelt thanks and gratitude to the authorities that they entrusted on us. | am also
thankful to the specialists who have contributed a lot for making the 4th edition a successful one.

This guideline is intended to reach all level of the health care services which could lead to reduce in
morbidity and mortality due to dengue iliness. The 4th edition 2018 (revised) contains new concep-
tion regarding pediatric management as well as management of Dengue in pregnancy, which will
help with the aim of early diagnosis and effective management of Dengue. Due to the change in
disease pattern of Dengue in 2019, some modifications were needed to be included to this existing
edition.

| extend my gratitude to each and every one who contributed towards the development of this
guideline.

Professor Quazi Tarikul Islam
Professor and Head
Department of Medicine
Popular Medical College
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Aim of this Guideline

Understanding Dengue syndromes in a comprehensive way and offers best clinical advice.
Diagnosis and management at all tiers of care, community to hospital through a triage system.

Uniform use of available tools in a systematic manner customized to local situation

To whom this Guideline is intended

Clinicians and nurses who are in direct care of Dengue Syndromes patients Programme
personnel who are involved for prevention and control of Dengue Syndromes

Health Care Managers and Policy Makers and Hospital Managers responsible for the planning
and implementing various plans, operations, programs and activities.

Medical Students and Residents for customizing the working knowledge.
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1. Introduction & Epidemiology of Dengue

1.1. Introduction

Dengue is a disease caused by an arbovirus, which has four serotypes and that is transmitted
by Aedes mosquito. It is regarded as the most important arthropod transmitted human viral
disease, and constitutes an important global health problem. Dengue ranks as the most
important, rapidly emerged disease in recent years and is endemic in all continents. It has
shown an increase due to various reasons-construction activities, lifestyle changes, deficient
water management, improper water storage, stagnation of rain water in containers lying
outside houses and practices leading to proliferation of vector breeding sites in urban,
semi-urban and rural areas. With the huge outbreak of dengue in Bangladesh in 2000, it has
established itself as an important health problem of Bangladesh. In the year 2019 there was
significant increase in number of cases of dengue occurring throughout the country and even
from the rural areas though the case fatality rate (CFR) was not very high.

Dengue virus infections may be asymptomatic or may lead to undifferentiated fever, dengue
fever, or dengue haemorrhage fever (DHF) with plasma leakage that may lead to hypovolae-
mic shock Dengue Shock Syndrome (DSS). This range of manifestations of dengue virus infec-
tion may be defined as Dengue Syndrome.

1.2. Epidemiology

The epidemiology of dengue exhibits a complex relationship among host (man and mosqui-
to), agent (virus) and the environment. These relationship determines the level of endemic-
ity in an area. The transmission of dengue remains low due to extremes of temperature
with low relative humidity. Temperatures in the range of 25°C + 5°C, relative humidity
around 80% and innumerable small water collections result high transmission.
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Dengue Virus

The dengue virus forms a distinct complex under the genus flaviviruses based on antigenic
and biological characteristics. There are four dengue virus serotypes which are designated
as DENV-1, DENV-2, DENV-3, and DENV-4. A recent study in 2017 (until February 2018) in
Dhaka, described DENV-2 as the dominant type, but also detected some DENV-1 and
DENV-3. In the present study, despite a small sample size, DENV-3 accounted for 46% of the
samples in September and October 2018, Infection with anyone of these serotypes confers
lifelong immunity to that virus serotype. Although all four serotypes are antigencally similar
yet they elicit cross protection for only few months. Secondary infection with dengue
serotype 2 or multiple infection with different serotypes enhance chances of occurring more
severe form of diseases.

Vector

Aedes aegypti is the primary vector and Aedes albopictus is secondary vector for dengue in
Bangladesh. Aedes aegypti is highly domesticated and strongly anthropophilic. It needs more
than one bite to complete one blood meal and needs more than one blood meal to complete one
gonotropic cycle.

These habits result in the generation of multiple cases and clustering of dengue cases in the cities
Aedes aegypti breeds almost entirely in domestic man-made water receptacles found in and around
households, water storage containers, water reservoirs, overhead tanks, desert coolers, unused tires,
coconut shells, disposable cups, unused grinding stones, industrial and domestic junk, construction
sites, etc.

Results of Aedes Survey in the year 2019 conducted by Communicable Disease Control (CDC) unit of
Directorate General of Health Services (DGHS) shows percentages of positive breeding sources during
pre-monsoon, monsoon and post-monsoon showed high positivity rates in drinking water storages
(plastic drums, buckets and water tanks) at pre & post monsoon indicating safe water scarcity.
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Larval positivity rates reduced may be due to enhanced awareness among the urban inhabitant
sother breeding source.

A.albopictus is an aggressive feeder and can take the amount of blood they need for each
gonotropic cycle in one bite. They usually are distributed in the peripheral areas of urban
cities. It prefers natural larval habitats which include tree holes, latex collecting cups in
rubber plantations, leaf axils, bamboo stumps, coconut shells, etc.

Transmission Cycle

The female usually becomes infected with the dengue virus when it takes a blood
meal from a person during the acute febrile (viremia) phase of dengue illness. After
an extrinsic incubation period of 8 to 10 days, the mosquito becomes infected. The
virus is transmitted when the infected female mosquito bites and injects its saliva
into the wound of the person bitten. The cycle of dengue continues by this process.
Dengue begins abruptly after an intrinsic incubation period of 4 to 7 days (range
3-14 days). There is also evidence of vertical transmission of dengue virus from
infected female mosquitoes to the next generation.

The Global Burden of Disease

Before 1970, only nine countries had experienced severe dengue epidemics. Today, the
disease is endemic in more than 100 countries throughout the globe. The actual numbers of
dengue cases are under reported and many cases are misclassified. World Health Organization
estimate indicates that 390 million dengue infections occur every year (95% credible interval
284-528 million), of which 96 million (67-136 million) manifest clinically (with any severity of
disease). Another (2012) study, of the prevalence of dengue, estimates that 3.9 billion people
in 128 countries are at risk of infection with dengue viruses.
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|
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Figure 2 Dengue Cases among WHO Regions

Dengue Case Burden in Bangladesh

The first epidemic of dengue hemorrhagic fever occurred in mid-2000 when 5,551 dengue
infections were reported from Dhaka, Chittagong, and Khulna cities, occurring mainly
among adults. Among the reported cases, 4,385 (62.4%) were dengue fever (DF) infections,
and 1,186 (37.6%) cases were dengue hemorrhagic fever (DHF). The case-fatality rate (CFR)
was 1.7%, with 93 reported deaths. Aedes aegypti was identified as the main vector
responsible for the epidemic, and Aedes albopictus was identified as a potential vector in
Chittagong. According to WHO, the worst outbreak occurred in 2002, with 6,232 cases and
58 deaths. In the year 2019 dengue cases were its worst form with 101354 cases and 166
deaths and proliferation of cases spread were not limited to major cities but to most of the
districts of Bangladesh (Map). Since 2000-2004 years average number of annual cases was
3,626 which high if it is compared to the last 5 year (2015-2019) averages 24,614. However,
the average number of deaths were same ranges from 41-42 (Figure-3). The prevalent
serotypes of dengue until 2000 in DENV-2, and DENV-3, with the highest number of
reported cases attributed to DENV-3. A similar situation can be seen in other countries,
such as India and Sri Lanka, where DENV-3 has been reported most of the time in
DF/DHF-related ilinesses. Over the last 10-15 years, dengue fever and dengue hemorrhagic
fever have become the leading causes of hospitalization and deaths among both children
and adults in South-East Asian regions. Diarrheal diseases and acute respiratory infections
are the other major causes of hospitalization of children. The dengue cases are reported
based upon information collected from the Control Room at the DGHS. The source of
information is mainly the public sector: private clinics and some selected urban NGOs.
Moreover, the information sources at present are based in Dhaka city. Information from
other parts of the country is lacking. So, it is very difficult to come to a definitive conclusion
regarding the program perspective.
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2 Pathophysiology and Clinical Manifestation
of Dengue Infection

2.1 Pathophysiology of Dengue Infection

® Dengue virus, which has 4 distinct serotypes, i.e. DENV-1, DENV-2, DENV-3, DENV-4 is
transmitted by Aedes aegypti and Aedes albopictus to human.

¢ Infection with one serotype confers life long immunity to that serotype and cross immunity
to other serotypes for 2-3 months only.

® The pathogenesis of dengue involves a complex interaction between virus and host factors,
and remains incompletely understood. The immune system plays a key role in disease patho-
genesis. Various mechanisms of severe disease have been suggested, including:

(a) Antibody-dependent enhancement or ADE,

(b) T-cell mediated immunopathology,

(c) Complement activation by virus-antibody complexes and

(d) Cytokine abundance.

® Non-neutralising cross-reactive antibodies elicited in a primary infection bind virus in a
secondary infection and then have a greater ability to infect Fc-receptor bearing cells
(Monocytes, macro phages). This is called antibody-dependent enhancement (ADE), and
potentially leads to an increased viral biomass, and therefore more chance of developing
severe disease. In addition, there is evidence that ADE immunologically modulates infected
cells in such a way that the micro environment becomes more supportive of DENV replication.

® The proliferation of activated memory T cells and the production of pro-inflammatory

cytokines contribute to the development of plasma leak observe in severe dengue.

® Dengue infected monocytes act as antigen presenting cells (APCs) to induce release of

lymphokines and other factors from activated T cells. Tumour Necrosis Factor-a, Interleukin(IL)

IL-1b, IL-2, IL-6, IL-8, Interferon gamma (IFNy), RANTES etc. are the cytokines that are released
from these cells.

® These cytokines along with complement breakdown products (C3a, C5a) activated in

DHF/DSS, ncreases vascular permeability of vascular endothelial cells leading to DSS.

e Antibody dependent enhancement and inappropriate memory T-cell response are

central to the SSSSSSpathogenesis of DHF/DSS.
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Figure 2 : Pathophysiology of dengue infection

* Abnormal coagulogram +  Decreasefibrinogen evel

* Thrombacytopenia * Increase level of fibrinogen degradation
*+  Plateletdysfunction product (FDP)

+  Prothombin complex deficiency *  Increaselevelof D-Dimer

secondary to Liver involvement *  Consumptive coagulopathy (activation of
v Endothelial injury mononuclear phagocytes)

*  DICandProlongaPTT *  Sequestrationof platelets

Cause of bleeding in Dengue Syndrom

* Presence of enhancing and non neutralising antibodies

+ Age : susceptibility to DHF/DSS drops significantly after 12 yrs of age
+ Sex : females more often affected than males

* Race : Caucasians more often affected than blacks

* Nutritional status : malnutrition is protective

Sequence of infection : example, serotype 1 followed by serotype 2 is more dangerous than
serotype 4 followed by serotype 2

Infecting serotype : type 2 more dangerous than others

;Itilfecting genotype : Asian type 2 causes DHF/DSS while American type is not responsible for the
Hiness

Factors Responsible for DHF/DSS
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2.2 Clinical Manifestation of Dengue Infection

Many patients infected with dengue virus remain asymptomatic. Others, after an incubation
period of 4-7 (range 3-14) days, develop a febrile illness the manifestations of which are
similar and overlapping in nature grouped into 'Dengue Syndromes' which encompass the
following:

e Undifferentiated fever
* DF
* DHF

¢ Expanded Dengue Syndrome (rare)

Dengue virus infection

Symtomatic | Asymtomatic

JE— I 1 ]
| N
Undifferentiated Dengue Fever Expanded
fever Dengue
Dengue Hemorraghic Syndrome
Fever
with plasmaleakage
. J/
i With Hemorrahge
Without
Hemorrhage v
~
R Dengue with shock or Dengue

hemorraghic fever SR

without shock

Figure 3 : Clinical manifestation of dengue
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Asymptomatic Infection

Majority of dengue virus infections are asymptomatic. However age appears to influ-
ence the prevalence of symptomatic disease. The majority of infections in children
under age 15 years are asymptomatic or minimally symptomatic.

Symptomatic Infection

Undifferentiated fever

Those who have been infected with dengue virus, especially for the first time (i.e. primary
dengue infection), may develop a simple fever indistinguishable from other viral infections.
Maculopapular rashes may accompany the fever or may appear during defervescence.
Upper respiratory and gastrointestinal symptoms are common.

Dengue fever

Typically, the onset of DF is sudden with a sharp rise in temperature and is frequently asso-
ciated with a flushed face and headache. Occasionally, chills accompany the sudden rise in
temperature. The following features are usually observed:

e retro-orbital pain on eye movement or pressure on eye

e photophobia

e backache, and pain in the muscles and joints/bones.

e The other common symptoms include anorexia and altered taste sensation, constip tion,
colicky pain and abdominal tenderness.

It is noteworthy that these symptoms and signs of DF vary markedly in frequency and severity.

Fever:
The body temperature is usually between 39°C and 40°C (102°F to 104°F) and the fever may
be biphasic, lasting 2-7 days in the majority of cases.

Rash:

e First 2 to 3 days-Diffuse flushing or fleeting eruptions may be seen on the face, neck and
chest

e Third and fourth day-a conspicuous rash that may be maculopapular or rubelliform

¢ Afebrile period or defervescence - Petechiae surrounding scattered pale, round areas of
normal skin may appear over the dorsum of the feet, on the legs, and on the hands and
arms. Skin itching maybe observed.

Hemorrhagic manifestations:

In DF with unusual hemorrhage, Petechiae may be present. Other bleeding such as massive
epistaxis, menorrhagia and gastrointestinal bleeding rarely occur in DF, complicated with
thrombocytopenia. Tourniquet test will be positive in this case.
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Figure 4 : Clinical course of dengue fever

Dengue Hemorrhagic fever

DHF is characterized by the acute onset of high fever and is associated with signs and symp-
toms similar to DF in the early febrile phase. Critical phase with plasma leakage is the
hallmark of DHF which occurs soon after the end of the febrile phase. There is a tendency to
develop hypovolemic shock (dengue shock syndrome) due to plasma leakage.

Hemorrhagic Manifestation:

The clinical course of illness passes through the following three phases:
e Febrile phase

e Critical phase

e Convalescent phase

Febrile Phase

The onset of dengue fever is usually with sudden rise in temperature which may be biphasic,
lasting 2-7 days and commonly associated with headache, flushing and rash. There may be pain
in retro-orbital area, muscles, joint or bone. Rash may be maculopapular or rubelliform and
usually appear after 3 or 4 days of fever and commonly seen in face, neck and other part of the
body which generally fades away in the later part of the febrile phase. Localized cluster of pete-
chiae may appear over upper and lower limbs.

National Guideline for Clinical Management of Dengue Syndrome
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Critical Phase

DF/DHF patients usually go to critical phase after 3 to 4 days of onset of fever. During this
critical phase plasma leakage and high haemoconcentration are documented and patients
may develop hypotension. Abnormal haemostasis and leakage of plasma leads to shock,
bleeding, accumulation of fluid in pleural and abdominal cavity. High morbidity and mortal-
ity in DHF/DSS are commonly associated with various organ involvements and metabolic
derangement. The period of plasma leakage usually persists for 36-48 hrs. Commonly in
DHF, platelet count is less than 100000 per/cumm of blood.

Convalescent Phase

During the recovery phase the extracellular fluid which was lost due to capillary leakage
returns to the circulatory system and signs and symptoms improve. This phase usually after
6-7 days of fever and last for 2-3 days. Longer convalescence may be expected in some of the
patients with severe shock, organ involvement and other complications which may require
specific treatment. Patient may develop pulmonary oedema due to fluid overload if the fluid
replacement is not optimized carefully.

Photograph 1 : Conjunctival hemorrhhage Photograph 2 : convalescent rash

Evidence of Plasma leakage

e Haematocrit (HcT) - With the leakage of plasma there will increase in HcT. A 20% rise of
HcT from the baseline is indicative of significant plasma leakage.

¢ Plasma leakage is due to increased capillary permeability.

¢ Plasma leakage in DHF is selective and transient and usually lasts for 24-48 hours.

e Ascites and pleural effusion may develop.

Therefore, early detection of critical period (onset of plasma leakage) and

appropriate fluid management is of paramount importance. These patients may develop

overt or concealed bleeding during the course of illness.

Other evidence of plasma leakage are:

¢ non-fasting serum cholesterol (<100 mg/dl).

¢ The degree and the rate of plasma leakage in DHF can vary.

e Severe leakage may develop shock, which may be complicated with organ impairment,

metabolic acidosis and disseminated intravascular coagulation (DIC)
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Tourniquet Test (TT)

This is a very important clinical test for detecting covert hemorrhage. The
tourniquet test is performed by inflating a blood pressure cuff applied usually to the
forearm to a point mid-way between the systolic and diastolic pressures for five
minutes. After deflating wait for return of normal skin hue and then count the
number of petechie. A test is considered positive when 10 or more petechiae per 1
inch? are observed in the exposed part below the cuff. In DHF, the test usually
gives a definite positive result when there is > 20 petechiae per 1 inch? with
a sensitivity of more than 90%. Sometimes in lieu of petechiae linear steaks of
echymosis may be seen in the cuff applied area. The test may be negative or
mildly positive only during the phase of profound shock.

Photograph 3: Tourniquet Test (TT) Photograph 4 : Capillary Refill Time

Capillary Refill Time

This is a clinical examination for volume status of the body. It can be measured by
pressing the nail of the thumb of left hand in right handed person or vice versa till
blanching then suddenly release the pressure. The time taken for flushing is the capillary
refill time and if it is more than 3 sec, there is gross hypovolumia.
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Dengue Shock Syndrome

Significant loss of plasma leads to hypovolemic shock. Even in these shock cases, prior to
intravenous fluid therapy, pleural effusion and ascites may not be detected clinically. Radio-
graphic and ultrasound evidence of plasma leakage precedes clinical detection. A right lateral
decubitus chest radiograph to detect pleural effusion and gall bladder wall oedema is associ-
ated with plasma leakage and may precede the clinical detection.

Dengue Shock Syndrome is a presentation of Dengue Syndromes when there is criteria of
DHF plus signs of circulatory failure, manifested by:

¢ Rapid and weak pulse

e Narrow pulse pressure (< to 20 mm Hg)

e Hypotension for age

e Cold clammy skin

* Restlessness

e Undetectable pulse and blood pressure

Expanded dengue syndrome/ Isolated organopathy (unusual manifestations)

Patients with dengue illness can sometimes develop unusual manifestations such as involve-
ment of liver, kidneys, brain or heart with or without evidence of fluid leakage and therefore do
not necessarily fall into the category of DHF. These conditions are very rare and management is
symptomatic. Such unusual manifestations may be associated with coinfections and comorbidi-
ties. However, these manifestations if seen in DHF patients are mostly a result of prolonged
shock leading to organ failure.
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System

Neurological

Gastrointestinal

Renal

Cardiac

Respiratory
Musculoskeletal

Lymphoreticular

Eye

Others

Unusual or atypical manifestation

Febrile seizures in young children.
Encephalopathy.

Encephalitis/aseptic meningitis.

Intracranial hemorrhages/thrombosis.

Subdural effusions.
Monneuropathies/polyneuropathies/Guillane-Barre Syndrome.
Transverse myelitis

Hepatitis/fulminant hepatic failure.
Acalculous cholecystitis.

Acute pancreatitis.

Hyperplasia of Peyer’s patches.
Acute parotitis.

Acute renal failure.
Hemolytic uremic syndrome

Conduction abnormalities.

Myocarditis.

Pericarditis

Acute respiratory distress syndrome.

Pulmonary hemorrhage.

Myositis with raised creatine phosphokinase (CPK).
Rhabdomyolysis

Infection associated haemophagocytic syndrome.
IAHS or Haemophagocytic lymphohistiocytosis (HLH),
Idiopathic thrombocytopenic purura(ITP).
Spontaneous splenic rupture.

Lymph node infarction

Macular hemorrhage.

Impaired visual acuity.

Optic neuritis.

Post-infectious fatigue syndrome, depression,
hallucinations, psychosis, alopecia

Table 1 : Expanded Dengue Syndrome
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2.3 Differential Diagnosis

Arboviruses: Chikungunya virus

Other viral diseases: Measles; Rubella and other viral exanthems;

Epstein-Barr Virus (EBV); Enteroviruses; Influenza; Hepatitis A;

Hantavirus.

Bacterial diseases: Meningococcaemia, Leptospirosis, Enteric fever,

Melioidosis, Rickettsial diseases, Scarlet fever, Sepsis.

Parasitic diseases: Malaria.

Differentiating points between dengue fever and chikungunya fever

While fever, arthralgia, rash, malaise and leukopenia are common in both Chikungunya and
dengue, symmetric arthritis of small joints is pathognomonic of the former. A bleeding

tendency and pronounced thrombocytopenia are more frequent in dengue

Clinical & Laboratory Criteria Dengue | Chikungunya
Fever (> 39 2Cor 102 2F) ++ +++
Arthralgia +/- e
Arthritis . +
Headache ++ ++
Rash + ++
Myalgia ++ +
Hemorrhage ++ +/-
Shock + -
Leukopenia 4 bk
Neutropenia ++t +
Lymphopenia ++ e+
Elevated hematocrit ++ -
Thrombocytopenia +++ +

Table 2 : Difference betewen Dengue & Chikungunya
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3. Lab Investigation for Dengue Diagnosis
and Management

Dengue virus, which has 4 distinct serotypes, i.e. DEN-1, DEN-2, DEN-3, DEN-4 Early laboratory
confirmation of clinical diagnosis may be important because some patients progress within a
short period from mild to severe disease and sometimes to death. Early intervention may be
life-saving.

3.1 Lab Tests for Diagnosis and Monitoring

The management of DS is based on clinical judgment rather than laboratory evaluations
alone. However, few indirect tests may be suggestive of DS from the outset. The following
tests may be done

1. Complete Blood Count (CBC):

Including Total Leucocyte Count, Total Platelet Count and HcT should be done on first
consultation of the patient to have the baseline:

Recommendations:

e All febrile patients at the first visit within one week

o All patients with warning signs.
Leucopenia is common in both adults and children with DF and has an important diagnostic
implication in early period. The change in total white cell count (£5000 cells/mm3) and ratio
of neutrophils to lymphocyte (neutrophils <lymphocytes) is useful to predict the critical
period of plasma leakage. This finding precedes thrombocytopenia or rising haematocrit.
These changes seen in DF and DHF both.

Thrombocytopenia is observed in some patients with DF. Mild (100,000 to 150,000
cells/mm3) is common and about half of all DF patients have platelet count below
100,000 cells/mm3; A sudden drop in platelet count to below 100,000 occurs before
the onset of shock or subsidence of fever. The level of platelet count is correlated with
severity of DHF. Severe thrombocytopenia (<100,000/mm3) usually precedes/a compa-
nies overt plasma leakage.

Haematocrit: A slight increase may be due to high fever, anorexia and vomiting (10%). A
sudden rise in haematocrit is observed simultaneously or shortly after the drop in platelet
count. Haemoconcentration or rising haematocrit by 20% from the baseline, e.g. from
haematocrit of 35% to 242% is objective evidence of leakage of plasma. It should be noted
that the level of haematocrit may be affected by early volume replacement and by bleeding.
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2. Biochemical Tests:
Serum AST (SGOT) and ALT (SGPT):

e AST and ALT levels are frequently elevated in both adults and children with
DF and DHF; AST and ALT Levels are significantly higher (5 to 15 times the
upper limit of normal) in patients with DHF. Commonly AST is more than ALT
in these cases.

In Special Cases:
¢ Hypoproteinemia/Hypoalbuminaemia (as a consequence of plasma leakage).
¢ Hyponatremia is frequently observed in DHF and is more severe in shock.
¢ Hypocalcemia (corrected for hypoalbuminemia) has been observed in DHF.
® Metabolic acidosis is frequently found in cases with prolonged shock.

¢ Blood urea nitrogen is elevated in prolonged shock.

3. Coagulation Profile:
Assays of coagulation and fibrinolytic factors show reduction in DSS cases.
Partial thromboplastin time and prothrombin time are prolonged in about
half and one third of DHF cases respectively. Thrombin time is also prolonged
in severe cases.

4. Other tests:
e Urine R/M/E: Albuminuria
® Stool test: Occult blood is often found in the stool.
® Chest X-Ray or Ultrasonography: For detection of pleural effusions or ascites.

e Other tests for exclusion: Malaria (MP/ICT), Enteric fever (Blood culture)
may be required for patients with compatible clinical syndromes.

e Other test as and when clinically indicated (especially for Dengue expanded
syndrome): Serum Albumin, Liver Function Tests, Renal Function test, Serum
electrolytes, Imaging, ECG, Echocardiography, CSF etc.

N.B: It should be noted that the use of medications such as analgesics, antipyretics,
anti-emetics and antibiotics can interfere with liver function and blood clotting.
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3.2 Time and frequency of investigation

Within 3 days - CBC, Haematocrit, NS1 antigen, SGOT, SGPT

These tests should be done during first consultation to get the baseline characteristics
like Haematocrit and Complete blood count if the patient presented within 3 days of
fever. Follow up testing may be done on 1st afebrile day, but should be done daily
once DHF is suspected. A regular haematocrit is more important for management
than the thrombocytopenia. Even in severe dengue especially with shock) hourly
haematocrit is crucial for management. Once the platelet count begins to rise and
reaches = 50,000/mm3, daily labevaluations may be discontinued.

For clinical purpose, Complete blood count, NS1 antigen and SGOT (AST)
and or SGPT (ALT) done within three days will confirm the diagnosis and
guides for monitoring and management.

3.3 Dengue Diagnostic Test

Detection of Antigen: NS1 antigen (non-structural protein 1):
NS1 antigen rapid test- positive within minutes of starting symptoms.
The ELISA NS1 antigen will be positive on first day of illness.
This test becomes negative from day 4-5 of illness.
Commercial kits for the detection of NS1 antigen are now available in ELISA or
rapid test format.

Dengue IgM /IgG test (MAC ELISA or Rapid ICT):

® Anti-dengue IgM specific antibodies can be detected after 5 days of the
onset of fever and highest level achieved after 7 days.

¢ |t can be detected in low level up to 1-3 months after fever.

® |n primary dengue infection- IgM will be more than IgG early period and sed
IgG at 9 or 10 th day of fever. Level of this IgG may persist at low levels for
decades, indicating past dengue infection.

® |[n secondary dengue infection- higher elevation of anti-dengue specific IgG
antibodies and lower levels of IgM. The higher IgG levels remain for 30—-40
days.

® Rapid ICT test provides result within 15 to 20 minutes.
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Nucleic Acid Detection:
e The reverse transcriptase poliymerase chain reaction (RT-PCR)- confirm
diagnosis (<5 days of illness).

e The amplified DEN viral RNAs can be detected either by tradition or real time

PCR.

e This test is expensive and available only in referral centers.
Dengue Virus Isolation:

Dengue virus isolation from serum, plasma and leucocytes is the most definitive

test for dengue infection, which can be accomplished in majority of cases if the

sample is taken in the first few days of illness.

e |solation of dengue virus from serum, CSF or autopsy samples.

e Detection of dengue virus or antigen in tissue, serum or cerebrospinal fluid
by immunohistochemistry, immunofluorescence or enzyme-linked immuno

sorbent assay.
e Detection of dengue virus genomic sequences by reverse transcription-
polymerase chain reaction.

Tests for objective evidence of dengue infection are not helpful for guiding the management.
NS1 (non structural protein) rapid antigen is an excellent test for confirmation of dengue

syndrome.
Clinical Diagnostic Methodology Time of
Sample Method Result
Virus Acute Serum (1-5| Viral Isolation Mosquito or One Week
Detection days of fever) mosquito cell or more
and its and necropsy culture inoculation
component | tissue RT-PCR & Real 1 to 2 days
Time RT PCR
Nucleic Acid NS1 Antigen Rapid | Minutes
Detection Test
NS1Ag, ELISA lday
Antigen Immunohistochem | 2-5 days
Detection istry
Serological | Paired Sera IgM or IgG ELISA 1-2 days
response (Acute Serum sero-conversion | HA

from 1-5days
and second
serum from 15-
21 days after.

Neutralization Test

Minimum 7
days

Serum after
5days of fever

IgM Detection ELISA 1 or 2 days
(Recent Rapid Test Minute
Infection)

IgG detection IgG, ELISA, HIA 1 or 2 days

Table 3 : Time & Frequency of investigation
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Available Dengue Diagnostic Tests At Different Level Of Health Care
Centers:

Primary Health care: For diagnosis and surveillance purpose, at primary-health care level,
rapid tests for Dengue specific IgM/ 1gG and dengue NS1 antigen should be used.

Secondary Health care: At district health centers, both ELISA and rapid tests for detection of
antigen and antibody can be performed.

Tertiary health care: All diagnostic methods should be available at referenters, including virus
isolation, nucleic acid detection and all serological technique.

Method Diagnostic Primary District Tertiary Level Health

Tools Health Care | Health Center/Reference
Center Center Center

Virus - - Yes

isolation

Genome - - Yes

Detection

NS1 Rapid Test ---- Yes Yes

Antigen ELISA ---- Yes Yes

detection

[gM Rapid Test ---- Yes Yes

Detection | ELISA ---- Yes Yes

IgG ELISA Yes

Detection | [HA ---- Yes
Neutralization| ---- Yes
assay

ELISA = enzyme-linksed immunosorbent assay; IgG=immunoglobulin G; IgM= immunoglobulin M; IHA=indirect
haemagglutination; NS1 Antigen

Table 4 : Dengue Diagnostic Service Delivery Level
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Method Interpretation Sample
characteristics
Confirmed | Viral Viral isolation Serum (collected at
Dengue isolation 1-5 days of fever)
Infection Necropsy tissues
Genome Positive RT-PCR or positive
detection real-time RT-PCR
Antigen Positive NS-1 Ag
Detection Positive Necropsy tissues
immunohistochemical
IgM sero - From negative IgM to Acute serum (days
conversion | positive IgM in paired sera 1-5) and
IgG sero - From negative IgG to positive | convalescent serum
conversion | IgG in paired sera or 4-fold | (15-21 days after
increase 1gG levels among first serum
paired sera
Probable Positive Positive IgM Single serum
Dengue IgM collected after day
Infection 5
High IgG High IgG levels by ELISA or
levels HI (= 1280) ELISA

Table 5: Confirmed and probable dengue diagnosis, interpretation of results
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4. Dengue Case Management

4.1 Dengue Case Classification by Severity

Changes in the epidemiology of dengue, especially with an increasing number of cases in
adults (with and without co-morbidities) and the expansion of dengue into other regions of
the world, has led to problems with the use of the existing WHO classification. This clinical
guide uses three categories for case management (A, B, C) based on the model of case
classification that follows (Figure 5) after a patient has fulfilled the criteria for probable
dengue.

Dengue case classification by severity

Dengue + warning signs Severe dengue

\!vifh .
warning signs

Without

Criteria for dengue + warning signs Criteria for severe dengue

Probable dengue

Live in/travel to dengue
endemic area. Fever and 2
of the following criteria

* Nausea, vomiting
*Rash

* Aches and pains

* Tourniquet test positive
® Leucopenia

e Any warning singn
Laboratory confirmed
dengue

(important when no sign of plasma
leakage)

Figure 5 : Dengue case classifications

ALT = alanine aminotransferase; AST = aspartate aminotransferase; CNS = central nervous system;
DSS = dengue shock syndrome; HCT = haematocrit
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Patients Group A: These are patients who are dengue patients without warning sign
and they may be sent home. These patients are able to tolerate adequate volumes of
oral fluids, pass urine at least once every six hours.

Patients Group B: These include patients with warning signs. These are patients who
should be admitted for in-hospital management for close observation as they
approach the critical phase. Rapid fluid replacement in patients with warning signs is
the key to prevent progression to the shock state.

Warning Sign

e No clinical improvement or worsening of the situation just before or
during the transition to afebrile phase or as the disease progresses.

® Persistent vomiting.

e Severe abdominal pain.

e |Lethargy and/or restlessness, sudden behavioural changes.

e Bleeding: Epistaxis, black stool, haematemesis, excessive menstrual
bleeding, dark colored urine (haemoglobinuria) or haematuria.

e Giddiness.

e Pale, cold and clammy hands and feet.

e Less/no urine output for 4 — 6 hours

e Liver enlargement > 2cm

® Haematocrit >20%

Those with co - existing conditions or risk factors may need careful monitoring and
hospitalization even without warning signs :

® pregnancy

e infancy

e old age

e oObesity

e diabetes mellitus
® hypertension

e heart failure

e renal failure

® chronic hemolytic diseases such as (sickle - cell disease and autoimmune
diseases)those with certain social circumstances (such as living alone, or
living far from a health facility without reliable means of transport).
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Patients Group C : These are patients with severe dengue who require emergency
treatment and urgent referral because they are in the critical phase of the disease

and have:

e Severe plasma leakage leading to dengue shock and/or fluid accumulation

with respiratory distress.

e Severe organ impairment (hepatic damage, renal impairment).
Myocarditis, cardiomyopathy, encephalopathy or encephalitis.

Severe metabolic abnormalities (metabolic acidosis, severe hypocalcaemia

etc).

Normal Circulation

Clear consciousness

Brisk capillary refill time (<2 sec)
Warm and pink extremities

Good volume peripheral pulses

Normal heart rate for age

Normal blood pressure for age

Normal pulse pressure for age

Normal respiratory rate for age

Normal urine output

Compensated shock

Clear consciousness — shock can be
missed if you do not touch the patient

Prolonged capillary refill time (>2 sec)
Cool extremities

Weak & thready peripheral pulses

Tachycardia

Normal systolic pressure with
raised diastolic pressure
Postural hypotension

Narrowing pulse pressure

Tachypnoea

Reduced urine output

Decompensated /
Hypotensive shock

Change of mental state - restless,
combative or lethargy

Mottled skin, very prolonged
capillary refill time

Cold, clammy extremities
Feeble or absent peripheral pulses
Severe tachycardia with

bradycardia in late shock

Hypotension/unrecordable BP

Narrowed pulse pressure
(<20 mmHg)

Metabolic acidosis/ hyperpnoea/
Kussmaul’s breathing

Oliguria or anuria

Table 6 : Clinical symptoms and signs in compensated and decompensated shock

National Guideline for Clinical Management of Dengue Syndrome

24




Presumptive Diagnosis
Live in/travel to endemic area plus
fever and two ofthe following L
1. Anorexia & Nausea No clinical improvement or worsening of the situation just
2. Rash before or duringthe transition to afebrile phase or as the
= 3. Aches or pain disease progreses.
E 4. Warning sign Persistent vomiting.
s 5. Leaukopenia . Severe abdominal pain.
w0 6. Tourniquettest positive . Lethargy and/or restlessness, sudden behavioralchanges.
m Bleeding: epistaxis, black stool, haematemesis, excessive
[V2) menstrual bleeding, dark colored urine (haemoglobinuria) or
2 haematuria.
Lab conﬁrmed dengue (Important . Giddiness.
when no sign of plasma leakage ) Pale, cold and clammy hands and feet.
Less/no urine output for 4-6 hours
+ Liverenlargement > 2cm
* Haematocrit >20%
z |
o
= Negative Positive
S
E L T
A Co-existing condition > Positive
5 Social Circumstances
v ¥
t"},J Negative
<
W) T y
Dengue without Warning Dengue with Warning Severe Dengue
Sign Sign
" y l
o | Group A:May be sent home Group B: Refrered for Hospit  al Care
) (Mild) (Moderate)
o
ot
(V]
GROUP A Group B
-Who may sent home Referred for in-hospital care
Group c riteria Group criteria
Patients with any of the following features:
Patient Who do not have warning | Co-existing conditions such as pregnancy,
sign infancy, old age, diabetes mellitus
AND eSocial circumstances such as living alone,
Who are able living far from hospital
- totolerate adequate OR
- amount of ORAL Fluids Existing warning signs:
z - topassurineatleastonce | © Abdo.mmal pain or tenderness
s in every 6 hours o P ersistent vomiting
5 o Clinical fluid accumulation
3 0 Mucosal bleeding
g o L ethargy/ restlessness

o Liver enlargement >2cm
o Laboratory: increase in Hct

Laboratoy tests
- Full Blood Count (FBC)
- Hematocrit (HCT)

Laboratory tests
o Full blood Count (FBC)
o H a e matocrit (Hct)
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Advice for:

Treatment

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

@ Encouragement for oral fluids
@ If not tolerated, start intravenous fluid therapy
0,9% saline or Ringer Lactate at maintenance rate
@ Obtain reference Hct before fluid therapy
@ Give isotonic solutions such as 0,9%
saline, Ringer lactate, start with 5-7
ml/kg/hr for 1-2 hours, then reduce to 3-
5 ml/kg/hr for 2-4 hr, and then reduce to
2-3 mi/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
©® | fworsening of vital signs and rapidly
rising Het -> increase rate to 5-10
mi/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

® 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)

Monitoring

© Temperature pattern
Volume of fluid intake and losses

® Urine output - volume and frequency

©® Warning signs

® Hct, white blood cell and platelet counts

® Vital signs and peripheral perfusion (1-4 hourly until
patient is out of critical phase

® Urine output (4-6 hourly)

© Hct (before and after fluid replacement,
then 6-12 hourly)

© Blood glucose

® Other organ
functions (renal profile, liver profile, coagulation
profile, as indicated

Discharge Criteria : All of Flowing criteria must be present

No fever for 48 hours

No respiratory distress

Improvement in clinical picture
Increasing trend of platelet count

Stable haematocrit without intravenous fluids

Figure 6 : Dengue Case Management Algorithm

National Guideline for Clinical Management of Dengue Syndrome

26




4.2 Stepwise Approach Of Dengue Case Management

11 | History, including symptoms, past medical and family history

12 | Physical examination, including full physical and mental
assessment

13 | Investigation, including routine laboratory tests and dengue-
specific laboratory tests

3.1 | Disease notification

3.2 | Management decisions. Depending on the clinical manifestations
and other circumstances, patients may :
- be sent home (Group A)
- be referred for in-hospital management (Group B)
- require emergency treatment and urgent referral (Group C)

Table 7 : Step Wise Dengue Case Management
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Step 1 — Overall assessment

1.1 The history should include:

e date of onset of fever/illness;

e quantity of oral fluid intake;

e diarrhoea;

e urine output (frequency, volume and time of last voiding);

e assessment of warning signs ;

e change in mental state/seizure/dizziness;

® other important relevant history, such as family or neighbourhood dengue,
travel to dengue-endemic areas, co-existing conditions (e.g. infancy, pregnancy,
obesity, diabetes mellitus, hypertension), jungle trekking and swimming in
waterfalls (consider leptospirosis, typhus, malaria), recent unprotected sex or
drug abuse (consider acute HIV-seroconversion illness).

1.2 The physical examination should include
e assessment of mental state;
e assessment of hydration status;
e assessment of haemodynamic status ;
e checking for quiet tachypnoea/acidotic breathing/pleural effusion;
e checking for abdominal tenderness/hepatomegaly/ascites;
e examination for rash and bleeding manifestations;
e tourniquet test (repeat if previously negative or if there is no bleeding
manifestation).

1.3 The investigation

e Afull blood count (CBC) should be done at the first visit (it may be normal);
Platelet count and haematocrit repeated daily until the critical phase is over.

e The haematocrit in the early febrile phase could be used as the patient’s own
baseline.

e Decreasing white blood cell and platelet counts make the diagnosis of dengue
very likely.

e Leukopenia usually precedes the onset of the critical phase and has been
associated with severe disease.

e Arapid decrease in platelet count, concomitant with a rising haematocrit compared
to the baseline, is suggestive of progress to the plasma leakage/critical phase of the
disease.

e These changes are usually preceded by leukopenia (< 5000 cells/mm3). In the
absence of the patient’s baseline, age-specific population haematocrit levels
could be used as a surrogate during the critical phase.
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e |f facilities for a full blood count are not available or if resources are limited,
such as in outbreak settings, a full blood count or microhaematocrit should be
done at the first visit to establish the baseline. This should be repeated after
the 3rd day of illness and in those with warning signs and risk factors for severe
disease.

® Dengue-specific laboratory tests should be performed to confirm the diagnosis.
However, it is not necessary for the acute management of patients, except in
cases with unusual manifestations.

Additional tests should be considered in patients with co-morbidities and severe disease
as indicated. These may include tests of liver function, glucose, serum electrolytes, urea
and albumin.

Step 2 : Diagnosis, Assessment of disease phase and severity

Diagnosis, assessment of disease phase and severity on the basis of evaluations of the
history, physical examination and/or full blood count and haematocrit.

Clinicians should determine whether the disease is dengue, which phase it is in
(febrile, critical or recovery), whether there are warning signs, the hydration and
haemodynamic state of the patient, and whether the patient requires admission. For
blood pressure assessmen follow age specific blood pressure chart (see annexure).

Step 3: Management

3.1 Disease Notification
e Disease notification in dengue-endemic countries:
Suspected dengue: acute febrile illness with or without non-specific signs and
symptoms.
Probable dengue: an acute febrile illness with serological diagnosis.
Confirmed dengue: An acute febrile illness with positive dengue NS1 antigen
or PCR test.

e For the purpose of the management the definition of the cases is will be
define as group A,B & C. During the time of reporting both will be incorporate
in the reporting system.

® laboratory confirmation is not necessary before notification, but it should be
obtained.

In non-endemic countries, usually only confirmed cases will be notified.

e Management decisions : Depending on the clinical manifestations and other
circumstances, patients may

e either be sent home (Group A);
e be referred for in-hospital management (Group B); or
e require emergency treatment and urgent referral (Group C).
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4.3 Treatment According to Group A-C

Group A
These patients will be advised to
e adequate bed rest
e adequate fluid intake (> 6 glasses for an average-sized adult, or accordingly in
children) - e.g. milk, fruit juice (caution with diabetes patient), oral rehydration
solution (ORS) or barley/rice water/coconut water Note: Plain water alone
may cause electrolyte imbalance
e take paracetamol (not more than 3 grams per day for adults; 10-15 mg/kg/dose,
not more than 3 to 4 times in 24 hours in children)
e Tepid sponging
e look for mosquito breeding places in and around the home and eliminate them

These patients will be advised to avoid
e Acetylsalicylic acid (aspirin), mefenemic acid, ibuprofen or other NSAIDs
e Steroids
® Antibiotics
If any of following is observed, the patient should be immediately taken to the nearest
hospital; these are warning signs for danger:
Bleeding:
- red spots or patches on the skin
- bleeding from nose or gums
- vomiting of blood
- black-coloured stools
- heavy menstruation/vaginal bleeding
Frequent vomiting or not able to drink
Severe abdominal pain

Drowsiness, mental confusion or seizures
Pale, cold or clammy hands and feet
Difficulty in breathing

Postural dizziness

No urine output for 4-6 hours
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Group B
Management of Patients in Group B
e Obtain a reference haematocrit before intravenous fluid therapy begins.
e Intravenous fluid therapy in DHF during the critical period.
Indications for IV fluid:
® When the patient cannot have adequate oral fluid intake or is vomiting. when
e HcT continues to rise 10%—20% despite oral rehydration.
e Impending shock/shock.
he general principles of fluid therapy in DHF include the following:
The following fluids are recommended both crystalloids and colloids
Crystalloids
1. 0.9% NaCl (isotonic normal saline solution) (0.9%NS) (Preferable)
0.45% half strength normal saline solution (0.45%NS) (For children <6 months)
5% dextrose in lactated Ringer's solution (5%DRL)
5% dextrose in acetated Ringer's solution (5%DRA)
Hartman solution (Preferable)

e wN

Colloids

Plasmasol
Dextran 40
Human Albumin
Plasma
Hemaceel

o Uk WwWNE

Blood & Blood Components

e Isotonic crystalloid solutions should be used throughout the critical period except in
the very young infants <6 months of age in whom 0.45% sodium chloride may be used.
Give only isotonic solutions such as 0.9% saline, Ringer's lactate or Hartmann's or
Lactate solution

e Hyper-oncotic colloid solutions (osmolarity of >300 mOsm/|) such as dextran 40 or
starch solutions may be used in patients with massive plasma leakage, and those not
responding to the minimum volume of crystalloid. Iso-oncotic colloid solutions such as
blood and blood component may not be as effective.

e A volume of about maintenance +5% dehydration should be given to maintain “just
adequate” intravascular volume and circulation. The duration of intravenous fluid
therapy should not exceed 24 to 48 hours for those with shock. However, for those
patients who do not have shock, the duration of intravenous fluid therapy may have to
be longer but not more than 60 to 72 hours. This is because the latter group of patients
has just entered the plasma leakage period while shock patients have experienced a
longer duration of plasma leakage before intravenous therapy is begun.
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® |n obese patients, the ideal body weight should be used as a guide to calculate the

fluid volume

® Fluid Requirement:

e The fluid requirement, both oral and intravenous, in critical phase (48 hours)

is calculated as M+5% (maintenance + 5% deficit).

e 5% deficit is calculated as 50 mi/kg up to 50kg.

Calculations for normal maintenance of intravenous fluid Infusion:

Normal maintenance fluid per hour can be calculated on the basis of the
following formula* (equivalent to Holliday - Segar formula):

4 ml/kg/hr for first 10 kg body weight

+ 2 ml/kg/hr for next 10 kg body weight

+ 1 ml/kg/hr for subsequent kg body weight

*For overweight/obese patients calculate normal maintenance fluid based
on ideal body weight (IBW), using the following formula:

effe s (e Estimated IBW for adult Estimated IBW for adult
male(kg) female(kg)
150 50 45.5
160 57 52
170 66 61.5
180 75 70

Table 8 :Estimated ideal body weight for overweight or obese

Ideal wt Maintenance M+5% deficit |  Ideal body Maintenance | M+5% deficit

(kg) (ml) (ml) wi(kg) (ml) (ml)
5 500 750 35 1800 3550
10 1000 1500 40 1900 3900
15 1250 2000 45 2000 4250
20 1500 2500 50 2100 4600
25 1600 2850 55 2200 4950
30 1700 3200 60 2300 5300

Table 9 : Requirement of fluid based on ideal body weight:
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Note Children Adult(ml/hr)
(ml/kg/hr)

Half of maintenance
(M/2) 1.5 40-50
Maintenance 3 80-100
M+5% deficit 5 100-120
M+7% deficit 7 120-150
M+10% deficit 10 300-500

Table 10 : Rate of IV fluid in adults and children:

Fluid Management of Patients in Group B:

In general, the fluid allowance (oral + IV) is about maintenance (for one day) + 5% deficit
(oral and IV fluid together), to be administered over 48 hours. For example, in a child
weighing 20 kg, the deficit of 5% is 50 ml/kg x 20 = 1000 ml. The maintenance is 1500 ml
for one day. Hence, the total of M + 5% is 2500 ml. This volume is to be administered
over 48 hours in non shock patients. The rate of IV replacement should be adjusted
according to the rate of plasma loss, guided by the clinical condition, vital signs, urine
output and haematocrit levels.

The admitted patient (Catagory B) should be started with recommended fluid at a rate
of 1.5ml/kg/hr or 40ml/hr (12 d/min) for adults and should be given for 6 hours. If
patients vital signs is stable, then the escalation of fluid is not needed and the same
rate can be maintained for a period of 48 hours.

If patient started with 1.5ml/kg/hr (adult 40ml/hr) for 6 hours doesn’t have stable vital
signs and adequate urine output, the fluid should be escalated to 3ml/kg/hr (adult
80ml/hr or 20 drops/min) for another 6 hours. If patients vital signs is stable, then the
escalation of fluid is not needed and the same rate can be maintained for a period of
48 hours. This fluid can be escalated to 5ml/kg/hr (adult 120ml/hr or 30d/min and
then upto 7ml/kg/hr or adult 200ml/hr or 50d/min) if every 6 hours doesn’t have
stable vital sign or urine output.

Patient should be monitor every 2 hours with special attention to vital signs, urine
output, respiratory signs and haematocrit etc. In 6 hours of escalation, if patient
become stable regarding clinical parameters, the fluids can be gradually decline from 7
to 5to 3 to 1.5 (ml/kg /hr) or from stages where he was stable. But the fluids should be
main tained always for at least 48 hours
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e Reassess the clinical status, repeat the haematocrit and review fluid infusion rates
accordingly.

e Patients with warning signs should be monitored by health-care providers until the
period of risk is over. A detailed fluid balance should be main tained. Parameters that
should be monitored include :

e vital signs and peripheral perfusion (1-4 hourly until the patient is out of the
critical phase),

e urine output (4-6 hourly),

e haematocrit (before and after fluid replacement, then 6-12 hourly),

e blood glucose

e and other organ functions (such as renal profile, liver profile, coagulation profile,
as indicated).

e Platelet transfusion is not recommended for thrombocytopenia (no prophylaxis
platelet transfusion). The indication of which may be as follows:
1. Very severe Thrombocytopania who need urgent surgery
2. Clinical judgement of the treating physcian

If platelet concentrate is not available fresh whole blood may be transfused as per
guidelines given under DHF management.

Normal saline should be started at a rate of 1.5ml/kg/hr for 6
hours (0. 45% NS in <6 month child + oral fluid)

Stable- same rate for Not stable-
escalationto3to 5

48 hours
to 7 rate for 6hours

F/U hours
e Vital signs

e Urine output
e HCT

A

Oral fluid

A

Stable- same rate for
48 hours * oral fluid

y
gradual decline from 7 to 5 to 3
to 1.5 (ml/kg/hr) or from stage

where stable

Fluid Management- Group B (Children with warning signs)

Example: In a child weighing 10 kg, the starting fluid should be (1.5 x 10) = 15 ml/hr
(15 pdrops/min). If needed, escalation should be done @ 3 ml/kg/hr (3x10) = 30 ml/hr
(30 udrops/min), Then 5 ml/kg/hr (5x10) = 50 ml/hr (50 pdrops/min) and subsequently
like this.
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If the patient has dengue with co-existing conditions but without warning signs,
the action plan should be as follows:

® Encourage oral fluids.

e |f not tolerated, start intravenous fluid therapy of 0.9% saline or Ringer’s
lactate with or without glucose at the appropriate maintenance rate.

e Use the ideal body weight for calculation of fluid infusion for obese and
overweight patients.

e Give the minimum volume required to maintain good perfusion and urine
output. Figur 8 should be follow

e Intravenous fluids are usually needed only for 24-48 hours.

e Patients should be monitored by health-care providers for temperature
pattern, volume of fluid intake and losses, urine output (volume and hrly),
warning signs, haematocrit, white blood cell and platelet counts.

e Depending on the clinical picture and the facilities of the hospital or health
centre, other laboratory tests (such as liver and renal functions tests) can
also be carried out.

Name: Date of onset of fever:
Date and approx time of onset of warning signs:
Weight:

Date

Time*

HCT

(%)

Temp

WBC

Platelet

Table 11 : Patient Monitoring chart
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Temperature

°Q)
Respiratory
rate
Crystalloids
ml/kg/h

Cum Vol
Colloids
ml/kg/h Cum
vol

Blood product
Type ml/kg/h
Cummulative

Oral quantity
Cum oral

Cum input

Hourly urine

Cum urine

Others

WBC = white blood cell; Cum vol = cumulative volume i.e. total volume since start
of treatment; Cum oral = cumulative oral intake since start of treatment; Cum
input = cumulative intravenous and oral fluid input; Cum urine = cumulative urine
i.e. total urine volume since start of treatment

* Laboratory results should be tabulated under the time of blood sampling, not
time of results being available
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Group C
The goals of fluid resuscitation include:

e improving central and peripheral circulation —i.e. decreasing tachycardia,
improving BP and pulse volume, warm and pink extremities, a capillary refill
time < 2 seconds;

e improving end-organ perfusion —i.e. achieving a stable conscious level
(more alert or less restless), and

e urine output = 0.5 ml/kg/hour or decreasing metabolic acidosis.

Treatment of shock
Compensated shock :

e DSS is hypovolemic shock caused by plasma leakage and characterized by
increased systemic vascular resistance, manifested by narrowed pulse pressure
(systolic pressure is maintained with increased diastolic pressure, e.g. 100/90
mmHg).

e When hypotension is present, one should suspect that severe bleeding, and often
concealed gastrointestinal bleeding, may have occurred in addtion to the plasma
leakage.

e Most cases of DSS will respond to 10 ml/kg in children or 300-500 ml in adults
over one hour or by bolus if necessary further, fluid administration should follow
the graph as in Figure 8.

e However, before reducing the rate of IV replacement, the clinical condition, vital
signs, urine output and haematocrit levels should be checked to ensure clinical
improvement.

e |tis essential that the rate of IV fluid be reduced as peripheral perfusion improves;
but it must be continued for a minimum duration of 24 hours and discontinued by
36 to 48 hours.

o Excessive fluids will cause massive effusions due to the increased capillary permeability.
The volume replacement flow for patients with DSS is illustrated below.

National Guideline for Clinical Management of Dengue Syndrome 38




)o0ys an3uaq 10j Judwadeuelp pinj4 : g8 34n3i4

(%) 3OH

(") auuny

ayelu|
Al adA)

] |

pclec|cc|ic|oc|sbgeb|ZL oL st el jor|e]l8]2l19]s]|¢

L2 ]
(o'}

: INOH

(sunpe 10 21ey) UBIPI? 40} PING ADI 4O 1€y _
I
B 4 9 s w B THoWb 0L 8 B L @

#¢ € & I 02 86l

wy
=
)

(OAM-1YAW OF)
OAW- 1y/Bywgy

1y w ot-08)
yByyw g-¢

TSN WE

SHEE
(yw 0g-0Z1)
yByw g-g

0= YT

(ynw ozi-002)
By G-0)

3=y 9

Wooys

< I

WO =R =GN YD =R QD) =

.qx..-...:..:. v .;m::._.-..-...............QEQZ

AT"1IT @PeJB ¥20yS U0 ISNIpY Al

39

National Guideline for Clinical Management of Dengue Syndrome




Laboratory investigations (ABCS) should be carried out in both shock and
non-shock cases when no improvement is registered in spite of adequate
volume replacement

A—riclosis Blood gas (capillary or Indicate prolonged shock. Organ invalvement

B—Eleading Haematocrit If dropped in comparisen with the previous

C—Calcium Electrolde, Ca- - Hypocalcemia is fownd in almost all cases of DHF

S—Blood sugar  Blood sugar (clextrostix) Most severe DHF cases have poor appetite

VENOUS) should also be looked inta: liver function and
BLIM, creatinine.

value or not rising, cross-match for rapicl blood
transfusion.

but asymptomatic. Ca supplement in more severs/
complicated cases is indicated. The dosage is
1 ml'kg, dilute two times, 1V push showly (and may
be repeated every six hours, if needed), maximum
dose 10 ml of Ca gluconate.

together with vomiting. Those with impaired liver
function may have hypoglycemia. Some cases may
have hyperglycemia.

Table 12 Lab investigation for ABCS

Decompensated shock (DSS, Profound hypotension)

Preferably this group of patient need to mange in ICU setting.

Oxygen should be started immediately.

The bolus 10-20 ml/kg crystalloids should be given within 15-30 min.

If the vital signs and HcT improved, the fluid can be reduced from 10 ml/kg/hr
to 6ml/kg/hr for 2 hours, then from 6 to 3 ml/kg/hr for 2-4 hrs and then 3 to

1.5 ml/kg/hr for another 2-4 hrs. Fluid should be discontinued after 24-48 hrs.

If there is no clinical improvement after bolus crystalloids, check HcT. If the
HcT is raising(more than 45%, then the fluid should be changed to colloid at
(10-20ml/kg/hr) and if there is improvement, then changes the fluid to
crystalloids and succesfully reduce as stated before. The highest dose of
colloid will be 30 ml/kg/24 hour.

If the initial bolus crystalloids fluid does not have improvement in vitals sign
and HcT is reduced, then suspect concealed bleeding and blood transfusion should be
started immediately at 10ml/kg whole blood or packed RBC at 5ml/kg.

In case of refractory hypotension, look for ABCS and IV ionotropes with crystalloids
as per requirement is to be continued.

In case of acidosis, hyperosmolar or ringers lactate should not be used.

HcT measurement every hour is more important than platelet count during man-
agement.
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Group C (Decompensate Shock) For Children

The bolus 10-20 ml/kg Normal Saline should be given with 15-30 min

PN

F/U hours
Vital signs

Urine output
HCT

over 2-4 hrs

Improves- reduced from Non- improvement — Check HCT,
10 to 7 to 5 to 3 to 1.5 (ml/kg/hr) Repeat bolus

|

N\

K " A HCT - Raising (>45%) Hct- Reduced
Fluid should be discontinued after Change fluid- Colloid Blood transfusion
24-48 hrs

(Whole blood or PRBC

Improves
£ Not-improves

Changes fluid: crystalloids
Reduce as stated before

Refractory hypotension:
lonotropes with crystalloids

Example: In a child weighing 10 kg, the bolus fluid should be (10 x 10) = 100 ml over
30 min (50 drops/min). When patient becomes vitally stable, fluid should be continued
@ 10 ml/kg/hr (10x10) = 100ml/ hr (25 drops/min). If improves, reduction should be
done @ 7ml/kg/hr (7x10) = 70 ml/hr (18 drops/min), Then 5 ml/kg/hr (5x10) = 50 ml/hr
(12 pdrops/min) and subsequently like this.

When to stop intravenous fluid therapy

e cessation of plasma leakage;

e stable BP, pulse and peripheral perfusion;

e hematocrit decreases in the presence of a good pulse volume;

e apyrexia (without the use of antipyretics) for more than 24-48 hours;
e resolving bowel/abdominal symptoms;

e improving urine output.

e Continuing intravenous fluid therapy beyond the 48 hours of the critical phase
will put the patient at risk of pulmonary oedema and other complications
such as thrombophlebitis.

Treatment of hemorrhagic complications

Patients at risk of severe bleeding are those who:
e have profound/prolonged/refractory shock;
e have hypotensive shock and multi-organ failure
e are given non-steroidal anti-inflammatory agents;
e have pre-existing peptic ulcer disease;

e are on anticoagulant therapy;

e have any form of trauma, including intramuscular injection.
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Severe bleeding should be recognized in the following situations:

e persistent and/or severe overt bleeding in the presence of unstable haemodynamic
status, regardless of the haematocrit level;

e adecrease in haematocrit after bolus of fluid resuscitation unstable haemodynamic
status;

e refractory shock that fails to respond to consecutive fluid resuscitation of
40- 60 ml/kg;

o hypotensive shock with inappropriately low/normal haematocrit;

e persistent or worsening metabolic acidosis;

o a well-maintained systolic BP, especially in those with severe tenderness and
distension.

The action plan for the treatment of hemorrhagic complications is as follows:

o If possible, attempts should be made to stop bleeding if the source of bleeding is
identified e.g. severe epistaxis may be controlled by nasal adrenaline packing.

® Give aliquots of 5-10 ml/kg of fresh -packed red cells or 10-20 ml/kg. Of fresh
whole blood (FWB) at an appropriate rate and observe the clinical response.

e [t is important that fresh whole blood or fresh red cells are given.

e Oxygen inhalation-2-4 L/min

e Consider repeating the blood transfusion if there is further overt blood loss or
no appropriate rise in haematocrit after blood transfusion in an unstable
patient.

e There is no evidence that supports the practice of transfusing platelet
concentrates and/or fresh-frozen plasma for severe bleeding in dengue.

e Transfusions of platelet concentrates and fresh frozen plasma in dengue were
not able to sustain the platelet counts and coagulation profile. Instead, in the
case of massive bleeding, they often exacerbate the fluid overload.

e Incertain situations such as obstetrical deliveries or other surgeries, transfusions of
platelet concentrates with or without fresh should be considered in anticipation of
severe bleeding.

e In gastrointestinal bleeding, H-2 antagonist and proton pump inhibitors have
been used, but their efficacy have not been studied.

e Great care should be taken when inserting a nasogastric tube or bladder catheters
which may cause severe hemorrhage. A lubricated orogastric tube may minimize
the trauma during insertion. Insertion of central venous catheters should be done
with ultra-sound guidance or by an experienced person.

e Itis essential to remember that blood transfusion is only indicated in
dengue patients with severe bleeding.
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Glucose control

e Hyperglycaemia and hypoglycaemia may occur in the same patient at different
times during the critical phase.

® Hyperglycaemia is associated with increased morbidity and mortality in
critically ill adult and paediatric patients.

e Hypoglycaemia may cause seizures, mental confusion and unexplained tachycardia.

e Most cases of hyperglycaemia will resolve with appropriate (isotonic, non-glucose)
and adequate fluid resuscitation.

e |ninfants and children, blood glucose should be monitored frequently during
the critical phase and into the recovery phase if the oral intake is still reduced.

e However, if hyperglycemia is persistent, undiagnosed diabetes mellitus or
impaired glucose tolerance should be considered and intravenous insulin therapy
initiated.

e Hypoglycaemia should be treated as an emergency with 0.1-0.5g/kg of glucose,
rather than with a glucose-containing resuscitation fluid.

e Frequent glucose monitoring should be carried out and euglycaemia should
then be maintained with a fixed rate of glucose-isotonic solution and enteral
feeding if possible.

Electrolyte and acid-base imbalances

® Hyponatraemia is a common observation in severe dengue

® The use of isotonic solutions for resuscitation will prevent and correct this
condition.

e Hyperkalaemia is observed in association with severe metabolic acidosis or
acute renal injury.

e Appropriate volume resuscitation will reverse the metabolic acidosis and the
associated hyperkalaemia.

e Life-threatening hyperkalaemia, in the setting of acute renal failure should be
managed with Resonium A and infusions of calcium gluconate and/or
insulin-dextrose.

e Renal support therapy may have to be considered.

® Hypokalaemia is often associated with gastrointestinal fluid losses and the
stress-induced hypercortisol state;

e It should be corrected with potassium supplements in the parenteral fluids.

® Serum calcium levels should be monitored and corrected when large quantities of
blood have been transfused or if sodium bicarbonate has been used (Table 12)

Metabolic acidosis
e Compensated metabolic acidosis is an early sign of hypovolaemia and shock.
e Lactic acidosis due to tissue hypoxia and hypoperfusion is the most common
cause of metabolic acidosis in dengue shock.
® Correction of shock and adequate fluid replacement will correct the metabolic
acidosis.
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If metabolic acidosis remains uncorrected by this strategy, one should
suspect severe bleeding and check the haematocrit. Transfuse fresh whole
o blood or fresh packed red cells urgently.
Sodium bicarbonate for metabolic acidosis caused by tissue hypoxia is not
recommended for pH > 7.10. Bicarbonate therapy is associated with sodium
and fluid overload, an increase in lactate and pCO2 and a decrease in serum
ionized calcium. A left shift in the oxy— haemoglobin dissociation curve may
o Aaggravate the tissue hypoxia.
Hyperchloraemia, caused by the administration of large volumes of 0.9%
sodium chloride solution (chloride concentration of 154 mmol/L), may cause
e Metabolic acidosis with normal lactate levels .
If serum chloride levels increase, use Hartmann’s solution or Ringer’s lactate
as crystalloid. These do not increase the lactic acidosis

Signs of recovery:

e Stable pulse, blood pressure and breathing rate.

* Normal temperature.

® No evidence of external or internal bleeding.

e Return of appetite.

® No vomiting, no abdominal pain.

e Good urinary output.

e Stable hematocrit at baseline level.

® Convalescent confluent petechiae rash or itching, especially
on the extremities

Discharge Criteria:

® No fever for at least 24 hours without the usage of antipyretic drugs

® At least two days have lapsed after recovery from shock

Good general condition with improving appetite

Normal HcT at baseline value or around 38 - 40 % when baseline value is not known

No distress from pleural effusions

No ascites

Platelet count has risen above 50,000 /mm3
No other complications
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Fluid Overloaded Patient:

Some degree of fluid overload is inevitable in patients with severe plasma leakage.
The skill is in giving them just enough intravenous fluid to maintain adequate
perfusion and at the same time avoiding excessive fluid overload.

Causes of excessive fluid overload are:

excessive and/or too rapid intravenous fluids during the critical phase.
incorrect use of hypotonic crystalloid solutions e.g. 0.45% sodium chloride
solutions.

inappropriate use of large volumes of intravenous fluids in patients with
unrecognized severe bleeding.

inappropriate transfusion of fresh-frozen plasma, platelet concentrates
and cryoprecipitates.

prolonged intravenous fluid therapy, i.e., continuation of intravenous fluids.
after plasma leakage has resolved (> 48 hours from the start of plasma leakage).
co-morbid conditions such as congenital or ischaemic heart disease,
heart failure, chronic lung and renal diseases.

Clionical features of fluid overload are:

rapid breathing

suprasternal in-drawing and intercostal recession (in children)
respiratory distress, difficulty in breathing

wheeze, crepitations

large pleural effusions tense ascites, persistent abdominal
discomfort/pain/tenderness (this should not be interpreted as warning

signs of shock)

increased jugular venous pressure (JVP)

pulmonary oedema (cough with pink or frothy sputum, wheezing and
crepitations, cyanosis) -this may be mistaken as pulmonary hemorrhage
irreversible shock (heart failure, often in combination with ongoing hypovolaemia)
puffy pace & leg oedema

Additional investigations needed are:

Blood gas and lactate analysis

Chest X-ray which shows cardiomegaly, pleural effusion, features of heart failure
ECG to exclude ischaemic changes and arrhythmia

Echocardiogram for assessment of left ventricular function

Cardiac enzymes
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Management of fluid overload:

e Review the total intravenous fluid therapy and clinical course & check and
correct for ABCS.

e All hypotonic solutions should be stopped.

e Switch from crystalloid to colloid solutions as bolus fluids.

e Dextran 40 is effective as 10 ml/kg bolus infusions, but the dose is restricted to
30 ml/kg/day because of its renal effects.

In the late stage:

e Intravenous Furosemide may be administered if the patient has stable vital
signs.

e If the patient is in shock, together with fluid overload 10 ml/kg/h of colloid
(dextran) should be given.

e When the blood pressure is stable, usually within 10 to 30 minutes of administer
IV 1 mg/kg/dose of furosemide and continue with infusion, dextran infusion until
completion.

e Intravenous fluid should be reduced to as low as 1 ml/kg/h until when haematocrit
decreases to baseline or below (with clinical improvement).
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Figure 8 - Flow diagram for the Management of Fluid Overload

Signs of fluid overload:
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The following points should be noted:
e These patients should have a urinary bladder catheter to monitor
hourly urine output
e Intravenous Furosemide should be administered during dextran infusion
because the hyperoncotic nature of dextran will maintain the intra vascular
volume while furosemide depletes in the intravascular compartment.

e After administration of furosemide, the vital signs should be
monitored every 15 minutes for one hour to note its effects.

e |[f there is no urine output in response to furosemide, check the
intravascular volume status (CVP or lactate). If this is adequate,
pre-renal failure is excluded, implying that the patient is in an
acute kidney injury state. These patients may require ventilator
support soon. If the intravascular volume is inadequate or the
blood pressure isunstable, check the ABCS and other electrolyte
imbalances

e In cases with no response to furosemide (no urine obtained),
repeated doses of furosemide and doubling of the dose are
recommended. If oliguric renal failure is established, renal
replacement therapy is to be done as soon as possible. These
cases have poor prognosis.

e Pleural and/or abdominal tapping may be indicated and can be
life-saving in cases with severe respiratory distress and failure
of the above management. This has to be done with extreme
caution because traumatic bleeding is the most serious
complication and can be detrimental. Discussions and
explanations about the complications and the prognosis with
families are mandatory before performing this procedure.

Management of encephalopathy:

e Some DF/DHF patients present unusual manifestations with signs and
symptoms of central nervous system (CNS) involvement, such as convulsion
and/or coma. This has generally been shown to be encephalopathy, not
encephalitis, which may be a result of intracranial hemorrhage or occlusionassociated
with DIC or hyponatremia.

e Most of the patients with encephalopathy are reported to have hepatic
encephalopathy. The principal treatment of encephalopathy is to prevent
the increase of intracranial pressure (ICP). Radiological imaging of the
brain (CT scan or MRI) is recommended if available to rule out intracranial
hemorrhage.
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The following are recommendations for supportive therapy for this condition:

Maintain adequate airway oxygenation with oxygen therapy. ICP by the following
measures:
e give minimal IV fluid to maintain adequate intravascular volume; ideally
the total IV fluid should not be >80% fluid maintenance.
e switch to colloidal solution earlier if haematocrit continues to rise and a
large volume of IV is needed in cases with severe plasma leakage.
e administer a diuretic if indicated in cases with signs and symptoms of fluid
overload.
e positioning of the patient must be with the head up by 30 degrees.
e early intubation to avoid hypercarbia and to protect the airway.
e may consider steroid to reduce ICP. Dexamethasone 0.15 mg/kg/dose
IV to be administered every 6—8 hours.
Decrease ammonia production by the following measures:
e give lactulose 5-10 ml every six hours for induction of osmotic diarrhoea.
local antibiotic gets rid of bowel flora; it is not necessary if systemic
e antibiotics are given.

Maintain blood sugar level at 80—100 mg/d| per cent. Recommend glucose infusion
rate is anywhere between 4-6 mg/kg/hour.

Correct acid-base and electrolyte imbalance, e.g. correct hypo/hypernatremia,
hypo/ hyperkalemia, hypocalcemia and acidosis. Vitamin K1 IV administration; 3 mg
for <1-year-old, 5 mg for <5-year old and 10 mg for>5-year-old and adult patients.

Anticonvulsants should be given for control of seizures: phenobarbital, dilantin and
diazepam IV as indicated.

Transfuse blood, preferably freshly packed red cells, as indicated. Other blood components
such as as platelets and fresh frozen plasma may not be given because the fluid overload

may cause increased ICP.

Empiric antibiotic therapy may be indicated if there are suspected superimposed
bac terial infections.

H2-blockers or proton pump inhibitor may be given to alleviate gastrointestinal
bleeding.

Consider plasmapheresis or haemodialysis or renal replacement therapy in cases
with clinical deterioration.
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Types of Fluids Required for Intravenous Therapy

Fluids Recommended
The general principles of fluid therapy in DHF include the following:
The following fluids are recommended both crystalloids and colloids
Crystalloids
1. 0.9% NaCl (isotonic normal saline solution) (0.9%NS) (Preferable)
0.45% half strength normal saline solution (0.45%NS) (For children <6 months)
5% dextrose in lactated Ringer's solution (5%DRL)
5% dextrose in acetated Ringer's solution (5%DRA)
Hartman solution (Preferable)

vk wnN

Colloids

Plasmasol

Dextran 40

Human Albumin

Plasma

Hemaceel

Blood & Blood Components

o Uk WwN e

Ringer’s lactate is a safe, effective, and inexpensive alternative in initial resuscitation of
patients with moderate shock. In patients with shock, dextran and starch perform simi-
larly although repeated dextran 40 is associated with more hypersensitivity reactions.

Precautions

In order to ensure adequate fluid replacement and avoid fluid over infusion, the rate of
intravenous fluid should be adjusted throughout the 24 to 48 hour period of plasma
leakage by periodic HcT determinations and frequent assessment of vital signs.

The volume of fluid replacement should be just sufficient to maintain effective circu-
lation during the period of plasma leakage.

Excessive fluid replacement and continuation for a longer period after cessation of
leakage will cause respiratory distress from massive pleural effusion, ascitis, and
pulmonary congestion or edema. This may be dangerous.

Remember that 1 ml is equal to 15 drops in standard macro infusion set. In micro
system (micro burette infusion set) 60 drops are equal to 1 ml.

e |tis advised to procure only a bag of 500 ml initially, and order more as and when
required. The decision about the speed of fluid should be reviewed every 1-3
hour. The frequency of monitoring should be determined on the basis of the
condition of the patient. The higher the flow rate the more frequent should be
the monitoring.

e Itis needed to be careful about the adequacy of the fluid flow rate as high fluid
flow rate may require appropriate adjustment of the fluid administration set,
height of the saline stand and, sometimes positive presure application by
sphygmomanometer cuff around the fluid bag.
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Some Important Notes

Role of steroid

Pitfalls

Basis of DHF pathogenesis is hypothesized to be immunologic that is tempting for
immunomodulatory drugs for therapy most common of which is steroid.
Currently there is no specific recommendation of steroids for patients with dengue
syndrome.

But steroid has been used in Dengue Encephalopathy and Hemophagocytic
Syndrome empirically with anecdotal benefits.

There has been used of different formulation of steroids in severe dengue with
refractory shock case in different regions of globe, but there is lack of sufficient
conclusive evidence.

Well desighed Randomised Control Trial for steroids in severe dengue should be
completed before strong recommendation can be solicited.

Failure to suspect dengue infection in febrile patients with a history of travel to
dengue endemic areas within 2 weeks of the onset of illness.

Failures to suspect, identify, and treat other possible diseases such as meningitis or
malaria.

Failure to admit patients with signs and symptoms of intravascular volume loss for intravenous
hydration.

Failure to administer appropriate fluids to patients with dengue hemorrhagic fever
or dengue shock syndrome (moderate and severe) in proper rate.

Failure to refer or transfer potentially critical or critical patients to better facility in
time.

Failure to notify public health authorities about suspected cases of dengue
infection.

Special Concerns

Older patients, particularly those with congestive heart failure, must not be given
excessive amounts of intravenous fluids.

Rare cases of vertical dengue transmission have been reported. Dengue should be
suspected in pregnant patients with compatible clinical features. The potential for
a neonate to be born with signs and symptoms of dengue fever should be anticipated.

Check list

Cases of DHF should be observed every hour.

Serial platelet and HcT determinations for drop in platelets and rise in HcT are
essential for early diagnosis of DHF

Timely intravenous therapy with isotonic crystalloid solution may prevent shock
and or lessen the severity. Be careful about the temperature of fluid to avoid chills
and rigors.

National Guideline for Clinical Management of Dengue Syndrome 52




e |f patient's condition becomes worse despite giving 10 ml/kg/hour, replace crystal-
loid solution with colloid solution such as Dextran or plasma. As soon as improve-
ment occurs replace with crystalloid.

e Preferred dose of colloid is 10 ml/kg (maximum dose 30 ml/kg/day).

e If improvement occurs, reduce the speed from 10 ml to 7 ml, then 5 ml, then 3ml
and finally to 1.5 ml/kg.

o If HcT falls, give blood transfusion 10 ml/kg and then give crystalloid IV fluids at the
rate of 10 ml/kg/hour.

e In case of severe bleeding, give blood transfusion about 10 ml/kg over 1 - 2 hours.
Then give crystalloid at 10 ml/kg/hour for a short time (30-60 minutes) and later
reduce the speed.

® |n case of shock, give oxygen.

e For correction of acidosis, use sodium bicarbonate. Acidosis should be partially
corrected if base deficit is more than 6 mmol/L. Half of the calculated base deficit
should be administered as 1-2 mmol/kg of Sodibicarbonate IV over 20 minutes.
Available Sodibicarbonate solution in Bangladesh is of the strength 7.5% ie 1 ml
contains 2 mmol/ml. So 50 - 100 ml of Sodibicarbonate is to be added to make up
to one liter of IV fluid of glucose containing crystalloid.

® Check for any concomitant other medical or surgical condition and or any maintenance therapy.

Don't

® Do not give aspirin or NSAID for the treatment of fever.

e Avoid giving blood transfusion or platelet concentrate unless there is
hemorrhage and bleeding, fall in HcT or severe bleeding.

® Do not use antibiotics per see for dengue syndromes.

® Do not change the infusion rate of fluid rapidly or abruptly i,e, avoid
rapidly increasing or rapidly slowing the infusion rate of fluids.

e |nsertion of nasogastric tube to determine concealed bleeding or to stop bleeding
(by cold lavage) is not recommended since it is hazardous.

e Avoid IM injections.

e Avoid tooth brushing in presence of gum bleeding.
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Good Medical Practice for IV Therapy

Always collect and check necessary appliances before proceeding to IV
puncture.

Use gloves to protect yourself and mask to protect the patient. Wash
hands with antiseptic before handling cannula/needle. Always use
disposable items. Be careful about needle stick injury.

For IV choose a vein at a site having the following criteria: Distal, rela
tively less mobile and inactive, away from joint with overlying healthy
skin and after shaving hairs. If necessary immobilize the part with
sprint. Keep proximal sites reserve for future puncture if necessary.
Preferably use cannula having wider bore (18G or wider), which may
allow high flow rate and blood transfusion if necessity arises for
avoiding further puncture. Properly fix the cannula with adhesive tape.
Put date and time of infusion/transfusion beginning on bag and on
adhesive tape.

Insert the cannula or needle along the lengths of vein appropriately to
avoid extravasation and check the site frequently for it. Avoid multiple
punctures.

Don't keep the cannula/needle in a same site for more than 48 hours
to avoid phlebitis.

If extravasation occurs immediately remove the cannula/needle and
keep the part elevated.

Always check the fluid bag for deposits, puncture, leaking, proper seals
in the port, dirt and labels. In such cases discard the bag. Similarly check
the infusion/transfusion sets and cannula. Never reuse any disposables
and remaining fluid in bag.

For high flow rate never use cold fluid to avoid chills and discomfort.
Warm the fluid near to body temperature by placing on the cover of the
sterilizer and not immersing in that.

Always dispose the disposables and sharps in a bin to be managed
properly.

Hang the fluid bag at appropriate height and check for kinks in the line
to allow proper fluid flow.
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Special Clinical Situations

DF and DHF may develop in a patient stop some other clinical situations. Dengue
syndromes with the co-morbid diseases/ situations demand special attention. Even
in the well equipped specialized center the risk of mortality will be very high. Some
common situations are as follows:

Pregnancy and labor

Elderly patient

Infant patient

Mandatory Surgery

Chronic Liver Disease

Chronic Kidney Disease

Cardiac diseases: Heart Failure, Ischemic Heart Disease, HTN
Diabetes and Dengue

Patient on steroid therapy

Fluid hypersensitivity and anaphylaxis

Effects of pregnancy on Dengue

Impact on physiology of pregnancy.
Cardiovascular -tachycardia, lower blood pressure.
Hematological -lower HcT at 3rd trimester.

HCO3 level lower.

The following physiological changes in pregnancy may make the diagnosis and assess-
ment of plasma leakage challenging:

Elevation of HcT in dengue is masked by hemodilution due to increase in plasma
volume especially in the 2nd and 3rd trimester.

Serial HcT measurement is crucial for disease monitoring in pregnancy.

The detection of third space fluid accumulation is difficult due to the presence of
gravid uterus.

Baseline blood pressure is often lower and pulse pressure wider.

Baseline heart rate may be higher.

Impact of dengue on pregnancy and delivery.

Early Abortion (3%-13%).

Embryopathy specially neural tube defect.
Antepartum haemorrhage (APH) due to retro placental hemorrhage or abruptio
placenta.

Preterm birth (3%-33%).

Low-birth weight ( 9%-16%).

IUGR.

Fetal Distress.

IUD or Still birth (4.7%-13%.).

Increased incidence of caesarean deliveries.
Post PartumHaemorrhage (PPH).
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New born presentation

® Fever

e Hepatomegaly

e Thrombocytopenia
Circulatory insufficiency

Causes of Maternal death
e Sever Antepartum Hemorrhage (APH)
e Sever Post-partum Hemorrhage (PPH)
o Dengue shock syndrome (DSS)
e Multi organ failure (MOF)

Causes of Fetal death
® Fetal distress
e Fetal circulatory insufficiency
e Fetal coagulopathy

Fetal well-being evaluation
USG of pregnancy profile
e Gestational age
Fetal Heart Rate (FHR)
o Fetal weight
® Fetal Presentation
AFI
Placental position and maturation

Cardiotocography (CTG)

e Baseline fetal heart rate (110-180 b/min)
Beat to beat variability (5-25 b/min)
Acceleration (2 or more)

Deceleration (No deceleration)

Reactive
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Biophysical profile

Sl. no Parameters Minimal normal criteria Score
1 Non stress test (NST) Reactive pattern 2
2 Fetal breathing movement 1 episode lasting>30 sec 2
3 Gross body movement 3 discrete body/ limb movements 2

4 Fetal muscle tone

1 episode of extension (limb or trunk)
with return of flexion

5 Amniotic fluid 1 pocket measuring 2cm in two 2

perpendicular planes

BPP Scoring interpretation and management

BPP Score Interpretation Management
Repeat testing at weekly interval
8-10 No fetal asphyxia or more
6 Suspect chronic If > 36 weeks deliver; but If L/S
asphyxia < 2.0 repeat test in 4-6 hours
. If >/ 36 weeks deliver, if < 32
4 Suspect chronic R
. weeks repeat testing in 4-6 hours
asphyxia
Test for 120 minutes - persistent
0-2 Strongly suspect score < 4 > deliver regardless of
asphyxia gestational age

e When the patient in critical phase then we will try to delay the delivery to prevent

complications.
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Admission is required and close follow up with CBC daily is very important

The gestation and the phase of dengue are important factors in determining the manage-
ment. A multi-disciplinary team consisting of obstetricians, physician, anaesthetist and
the paediatrician should get involved in the management.
e When a Suspected dengue (febrile patient) is first seen, look for warning
signs and admit if any one is found.
e If admitted to the obstetric ward urgent referral to the physician is essential.
e Explanation to the family members about the course of DHF and the
management is important.

The signs, symptoms and lab investigations may be confused with other complications
of pregnancy such as toxaemia and HELLP syndrome (Haemolysis, Elevated Liver
Enzymes and Low Platelets). It is essential to consider the possibility of dengue in a
patient with features of HELLP. Increased incidence of abruptio placentae, death in-ute-
ro and prematurity are reported.

Complication:
e Premature fetal loss or vertical transmission in Dengue infection may

be one of the grave fetal complications in pregnancy.

e The vertical transmission in fetus is evidenced by fever, thrombocytopenia,
raised liver enzymes, gastric bleeding, pleural effusion, convalescent rash and
Dengue-specific IgM (+).

e The important maternal complications include thrombocytopenia,
raised liver enzymes, febrile illness, gum bleeding and bilateral pleural
effusions.

e More over, uncomplicated pregnancy may be complicated with DHF.

e Delivery should be conducted in a tertiary hospital where all advanced
facilities are available.

The normal physiological changes in pregnancy make the diagnosis and assessment of
plasma leakage difficult. Therefore, the following baseline parameters should be noted
as early as possible on the first day of illness. Subsequent management will be based on
the changes of baseline levels.
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e Pulse, blood pressure (BP), pulse pressure. (Baseline BP is often lower and pulse
pressure wider & heart rate may be higher)

e CBC - (Haemoglobin, HCT & platelet count may be lower than in nonpregnant
patient)

e SGOT/SGPT

e Clinical detection of pleural effusion and ascites may be difficult due to the
presence of gravid uterus. Use of Ultra Sound Scan to detect the following, is
advisable

e Pleural effusion

e Ascites (Note: Gallbladder wall oedema may be seen in both DF and DHF)
Generally, the presentation and clinical course of dengue in pregnant women is
similar to that in non-pregnant individuals. The fluid volume for the critical period
(M+5%) for a pregnant mother should be calculated ( based on the weight prior to
pregnancy)

Management of pregnant patients with DF/DHF close to delivery

Risk of bleeding is at its highest during the period of plasma leakage (critical
phase). Therefore,

® Unless to save mothers life, avoid Lower uterine segment Caesarean Section (LUCS)
or induction of labour during the Critical (plasma leakage) phase.

® Obstetric procedures (such as amniocentesis or external cephalic version) should
be avoided during the illness.

® |f obstetric procedures are to be undertaken,

e Maintain the platelet count above 50,000/mm3 Single donor platelet
transfusion is preferred, if available. If platelettransfusion is necessary
(aphaeretic platelet)

e If patient goes into spontaneous labour during critical phase take steps
to prevent vaginal tears by performing an episiotomy.

® |n a case of fetal compromise priority should be given to the mother’s
life and decision making should involve the multidisciplinary team.

® Counseling the family on the probable outcome is essential.

Management of patients with DF/DHF during immediate postpartum
Dengue fever should be suspected in patients having fever in the immediate
post-partum period since this may be overlooked. Early referral to a physician is
recommended.
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Dengue in the elderly
Clinical manifestations
® Little is known about dengue in the elderly.
® Clinical manifestations of dengue in the elderly are similar to those of younger
adults.
® However, rash, hepatomegaly and mucocutaneous hemorrhage are less
frequent but gastrointestinal tract bleeding and microhaematuria are more
common.
® The elderly has significantly lower incidences of fever, abdominal pain, bone
pain and rashes.
® Higher frequencies of concurrent bacteraemia, gastrointestinal bleeding,
acute renal failure, and pleural effusion
® Higher incidence of prolonged prothrombin time and lower mean haemoglobin
levels than younger adult patients
® A higher incidence of plasma leakage and case fatalities has been reported in
the elderly compared to young adult dengue patients
Issues in management
® About 10% of elderly dengue patients may have no complaints of fever
® Higher rate of acute renal failure
® The impact of increased co-morbidities.
® Ageing-related decline in cardiopulmonary function is another important
consideration during fluid replacement and/or resuscitation in dengue illness.
® Complications such as congestive heart failure and acute pulmonary oedema
may occur.
® Frequent assessments and adjustments of the fluid regime are required to
avoid or to minimize such complications.

Dengue in infancy

Symptoms:

fever, runny nose, cough, loose motion, vomiting, seizures, Signs: high fever, sore
throat, dehydration, bulged fontanel, neck rigidity, hepatomegaly, splenomegaly
Investigations:

Leukopenia unlikely, positive NS1 during febrile period, IgM positive during
defervescence, hypoglycemia, hyponatremia, hypocalcemia, raised AST

USG : hepato-splenomegaly, ascites

CXR: pleural effusion
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Treatment

e Home care

® Caution on over hydration

® [nsecticide-treated mosquito net for the infants who sleep by day Hospital care

® Fluid restriction (infants have shorter duration of plasma leakage)

¢ Frequently evaluated for oral fluid intake and urinary output
(catheterization needed)

® Fluid therapy during the plasma leakage phase

® Half strength normal saline in 5% dextrose for < 6 months infants; normal
saline in 5% dextrose in infants > 6 months.

e Colloids (dextran 40) should be considered when high rates of crystalloids are
required

Mandatory Surgury

e |If surgery is mandatory in a patient with DHF, proper assessment of the
patient, hematological and biochemical investigations should be available
immediately prior to surgery.

® Fresh blood and or platelet concentrate also has to be made available prior to
surgery.

® Platelet count should be raised up to 100000/mm3.

® Fluid replacement should be according to stage the of DHF. Other treatment
is to be given as usual tailored to the need.

Chronic Liver Disease

® The disease may be decompensated in DHF who was well compensated before
Dengue episode.

® As DHF involves in hepatic enzyme elevation so critical patient care and regular
LFT should be done.

® Decompensated CLD should be managed as non-infected patient.

® Platelet concentrate & fresh blood maybe required. Patient should be treated
in a hospital where facilities are available.

Chronic Kidney Disease (CKD):
® Dengue patients with Chronic Kidney Disease (CKD) have a significantly higher
risk of severe dengue and mortality. The outcome correlates with the renal
function .
e The warning signs of severe dengue are similar to those of uraemia in CKD.
e Ascites and/or pleural effusion, and signs of plasma leakage in dengue, are
not uncommon findings in patients with CKD and fluid retention.

National Guideline for Clinical Management of Dengue Syndrome

60




® The ambiguity of these symptoms and signs could delay the recognition of
plasma leakage and severe dengue.

® Patients with CKD have a low baseline haematocrit and platelet count

® A low baseline platelet count is not an uncommon finding in dialysis patients.

Challenges in fluid management:

® Narrow window of fluid tolerance: Patients with CKD have limited fluid
tolerance. Frequent assessments of the haemodynamic state and frequent
fluid regime adjustments are mandatory

e Urine output: The urine output should not be used as an indicator of the
intravascular volume status because patients with CKD can have either low or
high urine-output renal failure. Low urine output in CKD contributes to the risk
of fluid overload whereas high urine output may aggravate hypovolaemia.

e Limited effect of diuretics: Diuretics have a limited effect in CKD, making
patients more susceptible to fluid overload. Dialysis may be required.

e Patient on MHD preferably dialysis session should be deferred.

Acid base balance and electrolyte balance

Patients with CKD are at risk of metabolic acidosis and electrolyte imbal ance which will
become worse during dengue shock. If these persist after adequate fluid replacement,
dialysis may be considered after haemodynamic stability is achieved .

Platelet dysfunction
Platelet dysfunction, well recognized in CKD together with severe thrombocytopenia +

coagulopathy, predispose the dengue patient to severe bleeding that may be difficult
to control.

Chronic heart disease with or without heart failure:

® Congenital or acquired cardiac lesions such as valvular heart disease or
ischaemic heart disease, especially the latter, are common co-morbidities in
adults or the elderly.

e In dengue with high fever, tachycardia and increased metabolic demands may
precipitate decompensation of cardiac functions.

e Such patients have limited ability to compensate for hypovolaemia or
hypervolaemia.

e Fluid therapy should be guided by frequent clinical assessments, haematocrit
and blood gas determinations.
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e Non-invasive positive pressure ventilation should be considered to support
patients with cardiac decomposition. Failing this, mechanical ventilation
should be instituted.

® Loop diuretics should be used cautiously and in a timely way: after achieving
haemodynamic stability when intravenous fluid therapy has been
discontinued or reduced and in patients with fluid overload.

Ischemic Heart Disease
e Aspirin/clopidogrel should be avoided for certain days, until the patient
recovers from DHF.
e Patients with IHD are more prone to cardiac dysrhythmia, cardiac failure and
thrombo-embolism.

Hypertension
Interpretation of BP:

e Hypotension is a late sign of shock. However, in patients with uncontrolled
hypertension a BP reading that is considered normal for age may, in reality,
be low for patients with uncontrolled hypertension.

e What is considered as “mild” hypotension may in fact be profound.

e Patients with chronic hypertension should be considered to be hypotensive
when the mean arterial pressure (MAP) declines by 40 mmHg from the
baseline, even if it still exceeds 60 mmHg. (For example, if the baseline

e MAP is 110 mmHg, a MAP reading of 65 mmHg should be considered as
significant hypotension.)

® Look for other manifestations of shock.

Management issue

® [3-blockers, a common antihypertensive medication, cause bradycardia and
may block the tachycardic response in shock. The heart rate should not be
used as an assessment of perfusion in patients on B-blockers.
Antihypertensive agents such as calcium channel blockers may cause
tachycardia. Tachycardia in these patients may not indicate hypovolemia.

® Knowing the baseline heart rate before the dengue illness is helpful in the
haemodynamic assessment.

The impact on hypotension:
e The continuation of antihypertensive agents during the acute dengue
illness should be evaluated carefully during the plasma leaking phase.
e The BP lowering effects of these agents and diuretic therapy may
exacerbate the hypotension and hypoperfusion of intravascular volume
depletion.
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Diabetes Mellitus and Dengue:
® Hyperglycaemia results in osmotic diuresis and worsens intravascular
hypovolaemia.
® Not correcting the hyperglycaemic state exacerbates the shock state
® Hyperglycaemia also puts patients at risk of bacterial infection.

Diabetic ketoacidosis and hyperosmolar hyperglycaemia:
® Clinical manifestations of diabetic ketoacidosis and hyperosmolar
hyperglycaemia (nausea, vomiting and abdominal pain) are similar to the
warning signs of severe dengue.
® It is not uncommon for dengue shock to be misdiagnosed as diabetic
ketoacidosis.

Hypoglycaemia:

e Hypoglycaemia may occur in those patients taking oral hypoglycaemic
agents (e.g. long-acting sulphonylurea), but who had poor oral intake.

e Hypoglycaemia could be aggravated by severe hepatitis from dengue.

e Oral hypoglycaemic agents: Gastrointestinal absorption of oral
hypoglycaemic agents is unreliable because of vomiting and diarrhoea
during the dengue illness.

e Some hypoglycaemic agents such as metformin may aggravate lactic
acidosis, particularly in dengue shock. These agents should be avoided or
discontinued during dengue shock and also in those with severe hepatitis.

Management

e Dengue patients with known diabetes mellitus should be admitted for
closer monitoring of the diabetic as well as dengue states.

e If the patient has gastrointestinal disturbances, blood glucose should be
controlled with intravenous short-acting insulin during the dengue illness.

e A validated protocol for insulin dose adjustments to a target glucose level
of < 150 mg/dl (8.3 mmol/L) should be used.

e A source of glucose may be maintained once the target is achieved while
receiving intravenous insulin.

e Blood glucose should be monitored every 1-2hours until glucose values
and insulin rates are stable and then every 4 hours thereafter.
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Patient on steroid therapy for other condition
In this situation steroid should not be abruptly stopped. But if necessary, equivlent
dosage may be given per IV route during the DS period.

Fluid hypersensitivity and anaphylaxis

High flow rate of fluid of room temperature may cause shivering, that needs fluid
to be warmed up to near body temperature to avoid that which may create
discomfort and terrorize the patient or attendant and jeopardize the management
as well. In some instances hypersensitivity or anaphylaxis may occur for which
immediate standard treatment of hypersensitivity and anaphylaxis should be
instituted.

Dengue and Global Crisis

In any global clinical crisis (i.e. pandemic,epidemic) some diseases can represent
symptoms like DF. ‘Dengue’ has been pandemic in many countries around the
world. Dengue widely affected in countryside areas, urban poor regions, and
suburbs areas.

During such situation patient’s history is more important.Signs & symptoms and
laboratory investigations should be done accordingly. Physicians should take
necessary steps according to his/her clinical suspicion.

As example; Dengue fever and COVID-19 are difficult to distinguish because they
share some same clinical and laboratory features. Some authors described cases
who were wrongly diagnosed as dengue but later confirmed to be COVID-19.
Besides, co-infections with arboviruses and SARS-CoV-2 have not been well stud-
ied.There may scarcity of intensive care units to accommodate hospitalized
patients with COVID-19, specific diagnostic tests, especially the RT-PCR, would also
make it challenging to perform early detection of virus importation and prevent
onward transmission. Another concern lies in the costs of hospitalization due to
dengue fever. COVID-19 alone has a great potential to overwhelm the health
system. If it is accompanied by dengue fever, this burden would have been even
greater.
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General rule
In these special situations or other upcoming similar unforeseen conditions not
experienced before the following general rule may be adopted:

Assessment and management by risk versus gain approach

Frequent consultations with peers of relevant specialties

If necessary multidisciplinary team management

Patient should be hospitalized under close monitoring

Searching for references and evidence of similar conditions

Keep document and arrange for dissemination, publication or communication

PEARLs

Some PEARLs may help for taking some spot decision, these are:

Leukocyte count has a very important prognostic guide in early phase of
dengue infection. Leucopenia < 5000 cells/mm3 indicates that within the
next 24 hours the patient will have no fever and he will be entering the
critical phase.

What should not be done is as important as what should be done and what
should be done should not be overdone.

Hemorrhage during febrile phase signifies DF with unusual hemorrhage
and possibly not DHF. But hemorrhage without fever should be critically
assessed for DHF.

Multiplying Hb level by 3 is usually found to be around the HcT level.
Sudden pallor signifies internal bleeding.

When HcT cannot be done or is not available the following clinical tips
may help to speculate in DHF setting: If the patient has/ had
deep/massive bleeding from gut or other sites the possibility is that
the patient may have lower HcT because of blood loss. If the patient
has/had surface/mild bleeding the possibility is that the patient may
have higher HcT. Sudden unexplained deterioration of hemodynamic
status and or refractory to adequate fluid therapy the possibility is more
of blood loss and hence low HcT level.

In any complicated situation frequent consultations with other
colleagues and multi disciplinary team approach are useful.
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Dengue Prevention and Control

Dengue is an arthropod borne viral disease. Dengue viruses are transmitted to
humans through the bites of infective female Aedes mosquitoes. Aedes aegypti is
a confirmed vector and Aedes albopictus is a secondary vector of this disease in
Bangladesh. Dengue is predominantly an urban disease occurring mostly in the
rainy season. Mosquitoes generally acquire the virus while feeding on the blood of
a dengue infective person. After an incubation period of 8 to 10 days, an infective
mosquito is capable of transmitting the virus throughout its life time.

This mosquito is a small insect with black and white stripes on its legs and back. For
the control, the distribution and seasonal density of the vector should be known
for the area. Other important information includes the biology, bionomics and
breeding habitats. Such information can be collected through vector surveillance.

Integrated vector management (IVM)
Following approaches are to be taken for IVM.

Larval source reduction is the main tool for vector control. Effective control
requires a concerted effort among the government agencies, NGOs and
communities.

Community understanding and involvement remains the key for
implementation of preventive and control activities. The control measures
should be implemented at personal, community and institutional levels.

Household level actions

Wearing protective clothing such as full sleeved shirts and full pants during
day time

Use of mosquito coils, aerosols, mats etc

Use of mosquito net (preferably insecticide-treated) even during day time
Use of repellents and creams during the day

Placing screens/wire mesh on doors and windows

Water in containers (earthen jars, cement tanks, jerry can, tyre etc.) should
not be allowed to be stored for more than five days
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Community level actions

Raising awareness regarding community involvement and participation
about prevention and control of dengue.

Involving community in source reduction for prevention and control of
dengue.

Cleaning and covering water storage, keeping surroundings clean,
improving basic sanitation measures

Promoting use of insecticide treated nets and curtains

Mobilizing households to cooperate during spraying / fogging

Institutional level action

Hospitalized patients should be kept under mosquito net during febrile
phase even during day time

Cleaning of larval habitats like overhead tanks, ground water storage tanks,
air coolers, planters, flower vases etc every five days

Carrying out indoor and outdoor space spraying (fogging, ULV etc.)
Promoting personal protection measures

Notification of fever cases to health authorities

Outbreak Response for Dengue/DHF

For Dengue/DHF prevention and control Aedes aegypti mosquito control through
multisectoral involvement is the mainstay. Dengue epidemics and outbreaks occur
in the monsoon and the control program should start preparedness and contain-
ment measures well ahead of the rainy season. The major activities for prevention
and containment of outbreaks are:

Rapid assessment of the existence of outbreak; magnitude of the problem
and ensuring containment measures

Community awareness through mass media campaign (including print and
electronic media)

Community drive for Aedes aegypti control (eliminating breeding sources;
appropriate vector control measures; personal protection; and
micro-environmental management)

Strengthening of the public health infrastructure, intersectoral
collaboration and community participation

Establishing a responsive health care system for appropriate care of the
patients in hospitals (including trained doctors, paramedics and nurses;
and provision of logistic)

National Dengue/DHF Control Program should have the capacity to
undertake suitable and effective control activities during the
inter-epidemic period
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e Dengue outbreaks receive considerable adverse publicity and coverage in
the media (both in the case of real epidemics or rumors) which impacts
negatively on tourism and industry and inflicts heavy economic losses to
the country affected by the disease. Measures should be taken to address

this issue.

Care provider’s role in educating the patients and attendants during clinical
management has an important value for increasing awareness for Dengue/DHF

control.

Protect your loved ones from dengue fever

When not in use
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5. ANNEXURE

ANNEX 1: LABORATORY INVESTIGATION FORM FOR DENGUE INFECTION

Hospital / Clinic / Practice: Registration
no:

Name of the patient: Age:

Sex:

Date of admission/consultation: Date of
onset:

Suspected diagnosis:
Clinical findings:

1. Fever: 2C  Duration: Days
2. Petechiae Epistaxis Melena
Other bleeding :
3. Tourniquet test:
4. Shock:
Specimen Date of Collection Result of serology

Critical Phase
Convalescent phase
LaboratoryDiagnosis:

Signature:
Date:
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NNEX 2: HANDOUT FOR PATIENT WITH DENGUE FEVER

(Important information to be given to the patients or family members of outpatients with
suspected dengue fever It's better and appropriate to translate in local dialect these
instructions for good understanding by the people in a given community or area.)

Your child or family member probably has dengue fever. Since this disease can
rapidly become very serious and may lead to medical emergency, it is
important for you to carefully watch your child or relative for the next few
days. The complications associated with dengue fever usually appear between
the third and fifth days of illness. You should therefore watch the patient for
two days after the fever disappears.

"WHAT SHOULD YOU DO?"

Keep body temperature below 392C. Give the patient paracetamol (not more than four
times in 24 hours) as per the dose prescribed below:

Age up to 12 Per Dose
Years (Syrup 1 TSF=120 mg) Dose: 15
<1 Year 1-1.5 TSF mg/kg/dose 6
1-4 Years 1.5- 2 TSF hourly after food
25 Years 2-2.5TSF

“Don't give Aspirin or any analgesic and antipyretics other

than paracetamol”

Give large amount of fluids (water, soups, milk and juices) along with patient's normal
diet. The patient should rest. Immediately consult your physician if any of the following
manifestations appear: Red spots or points on skin; bleeding from nose or gums; frequent
vomiting; vomiting with blood; black stools; sleepiness; constant crying; abdominal pain;
excessive thirst; pale, cold or clammy skin; or difficulty in breathing.
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ANNEX 3: HANDOUT FOR PATIENT WITH DENGUE FEVER (BENGALI)
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ANNEX 4

Normal Blood Pressure by Age (mm Hg)
Age Systolic Diastolic Pressure | Systolic Hypotension
Pressure
Birth (12, <1000g) 39-59 16-36 <40-50
Birth (12 h, 3 kg) 60-76 31-45 <50
Neonate (96 h) 67-84 35-53 <60
Infant (1-12 mo) 72-104 37-56 <70
Toddler (1-2y) 86-106 42-63 <70+ (age in year x 2)
Preschool (3-5y) 89-112 46-72 <70+ (age in year x 2)
School-Age (6-11y) 97-115 57-76 <70+ (age in year x 2)
Preadolescent (10-11y) 102-120 61-80 <90
Adolescent (12-15 ) 110-131 64-83 <90

Table - 3: Normal Blood Pressure in Children

Recommended Size of BP cuffs are also different in children:

Using a wrong sized Blood Pressure Cuff can affect accuracy up to 30 mmHg.
Adults (by arm circumference)

22to 26 cm 12 x 22 cm (small adult)

27 to 34 cm 16 x 30 cm (adult)

35to 44 cm 16 x 36 cm (large adult)

45to0 52 cm 16 x 42 cm (adult thigh)

Children (by age)

Newborns and premature infants 4x8cm
Infants 6x12cm
Older children 9x18cm

Pulse Pressure
e ltis the difference between systolic and diastolic blood pressure
e A pulse pressure is considered abnormally low if it is less than 25% of the
systolic value or less than 20 mmHg

ANNEX 5: CALCULATION OF IDEAL BoDY WEIGHT

Calculation of Ideal Body Weight

®Best Method

e Weight for age using a growth chart (50th centile)
® [n an emergency situation use these formulae

Weight for height using a growth chart ( 50th centile ) -

<1 year Age (in Months)+ 9
2

1-7 years (Agex 2)+8

>7 years Agex 3

APLS (Age+4) X 2

Note: Actual body weight is taken for calculation of fluid requirement if it is
lower than the IBW
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Annex 6: Indication & preparing patient or family members for possible

requirement

Indications for whole blood

1. Hemoglobin level <5 gm %

2. Significant bleeding > 10% of total blood volume (TBV). TBV of body
is 80 ml/kg.

3. Concealed bleeding manifested by HcT drop and unstable vital signs
in spite of adequate volume replacement.

Dose of whole fresh blood: 10 ml/kg/dose at a time.

Indication for platelet concentrate

It has been observed that there is very limited role of platelet transfusion. In
most of the situation fresh whole blood transfusion is suffice. However it may be
required in some special situation. The indication of which may be as follows:

1. Very severe Thrombocytopania who need urgent surgery
2. Clinical judgement of the treating physcian

If platelet concentrate is not available fresh whole blood may be
transfused as per guidelines given under DHF management.

Preparing patient or Family members for Blood

Transfusion

e  Alert: Tell the patient or family member that a possible transfusion
may require when you find that platelet count is < 100,000 /mm3 or
there is bleedings.

e Attention: Tell the patient or family members to contact blood
donors to remain in attention that at any moment onward blood may
be required at short notice when you find that platelet count is <
10000 /mm?3 or there are progressive unstable vital signs.

e Collection: Tell the patient or family members to collect blood,
which may in all possibility, will be required at any moment when
you found that platelet count is < 5,000 /mm3 or there is dropping of
HcT and unstable vital signs despite adequate volume replacement.
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ANNEX 7: DF/DHF HoSPITAL FLOW SHEETS

DF/DHF HosPITAL FLOW SHEETS

Hospital: Ward: Bed:
Unit: Date of Admission:|___ | || |||
Name: Age: Sex: 0 Male o Female
BASE LINE PARAMETER
Body Weight: Maintenance Date Fever: | Diagnosis:
Hct: Hb: Fluid: R I o Patient Group A
Platelet: Day of | o Patient Group B
WBC: M= illness: o Patient Group C
M+5%D= T Test:
Bleeding: .
VITAL SIGNS MONITORING FLOW SHEET
Date | Time | Pulse | BP | Temp | Res | Hct | Treatment | Symptoms | Remark
s
Pulse: F = Full / M = Moderate / R = Rapid / N = Not palpable
1V Infusion / Transfusion Log
Date Type of Fluid Start Rate End Total Note
Time Q/Min Time
Fluid Balance Chart
Intake Output
Date | Time | Oral SC/ Total Uri Vomit/ Invisi Total | Balanc
IM/IV 24 ne Suction ble 24 e

Hours Hours

Doctor: Nurse:
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Staple after folding

ANNEX 8 DENGUE REPORTING FORM FOR PRACTITIONER

DENGUE REPORTING FORM FOR PRACTITIONER

(Photocopy & Use)
From:
Dr To POSTAGE
P 1%
Civil Surgeon 5
s
Y
3
)
3
PATIENT
Name:|_ ||| o e | || Age:|_|__| Sex:o Male o Female
[Put V in appropriate box]
Guardian: | _|_| |||
Address | _| ||| e
S O R S O N R O O o
Y N O N O o
S O O O R O o
DIAGNOSIS

o Patient Group A
o Patient Group B
o Patient Group C

OUTCOME
0 Recovered o Referred o Death o Not known [Put \ in appropriate box]
Second fold here up
Date of first Attendance / Admission: |__|_|_|_|_|_]|
[dd/mm/yy]
Date of outcome: |__|__|__|_|_|_| [If known]
[dd/mm/yy]
Signature:
Full name: | _| | ||| || ||| ||| ||
Position: |_|_|_| ||| ||| ||| |||
Date: |_|_|_|_|_|_|
[dd/mm/yy]
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ANNEX 9: DENGUE REPORTING FORM FOR HOSPITAL /CLINIC
DENGUE REPORTING FORM FOR HOSPITAL/CLINIC
(Photocopy & Use)
From:
Dr
. To POSTAGE
Q
)
Civil
. Surgeon
g
w
I b e >
First fold here down Second fold at next arrow marks up
Report serial no:|__|__|_| Date: |_|_|_|_|_|_| [dd/mm/yy]
Name of Hospital/Clinic:
Address:
Date of Report:|__|__|__|__|__|_| Date of Report Beginning:
)
[dd/mm/yy] [dd/mm/yy]
Cumulative from
Cases in last beginning Total Outcome
Patient Category 24 hours Deaths of reporting
in last At DORB /
OPD | IPD 24 Total | Total present | Recovered | Death | Referred/
hours Cases | Deaths | admitted | & s Not
Discharged known
Group A
< Group 5 2 N A AN A (R R = 2
Group C
Grand Total
Signature:
Full name: |_|_|_|_| | ||| ||| ||| - -]
Position: |_|_|_|_ || ||| |||l | ]|
Date: |_|_|_|_|_| [dd/mm/yy]
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ANNEX 10: BLOOD PRESSURE TABLES FOR BOYS AND GIRLS BY AGE AND
TABLE 2. BI* Levels for Boys by Age and Height Percentile
Age, ¥y Bl Percentile SBP, mm Hg DBP, mm Hg
Percentile of Height Percentile of Height
Sth 10th 25th 50th 75th 90th 95th 5th 10th 25th S0th 75th 9ith  95th
1 50th 80 &1 83 A5 57 83 29 3 35 26 a7 e 3 39
“ith k) 95 o7 99 100 102 103 49 50 51 52 53 53 54
Y5th 98 gy 101 103 104 106 106 54 54 55 56 57 58 58
99th 105 106 108 110 12 113 114 il 62 63 &1 65 ) 4]
2 50th 5 85 87 a8 G0 o2 a2 39 40 41 42 42 R 44
“ith o7 99 100 102 104 105 106 54 55 56 57 58 58 59
Y5th 101 102 104 106 108 (L] 110 59 54 A0 6l 62 A3 a3
9th 1= 1o 111 113 115 117 17 [E4] [ [} ] 70 71 71
3 S0th 8 87 =) 91 93 e o5 44 44 45 46 47 45 48
Gith 100 101 103 105 107 108 10 59 59 a0 al 62 a3 a3
Y5th 104 105 107 (LS 1o 112 112 [} 63 & [ i 67 67
“9th 111 1z 114 116 115 119 120 71 71 72 73 74 75 75
4 50th ) 89 91 3 95 L 97 47 48 49 50 51 51 52
Gith 102 103 105 107 109 110 111 62 63 &4 65 6 6 67
“5th 106 107 (] 111 112 114 115 o] [ [} ] 70 71 71
Yoth 113 114 116 118 120 121 122 74 75 76 77 7R 73 79
5 50th G0 91 Y3 95 L 95 95 50 5l 52 53 54 55 55
Gith T4 105 106 108 110 111 112 ES) [ 67 68 [ [ 70
“5th 108 109 110 112 114 115 116 [ 70 71 72 73 74 74
99th 115 & 115 120 121 123 123 77 75 il A0 81 81 a2
f 50th 91 92 k! L 95 w9 100 53 53 54 55 56 57 57
Gith 105 106 108 110 111 113 112 [ 68 ] 70 71 72 72
Y5th 1= 110 112 114 115 117 117 72 72 73 74 7> 76 76
“9th 116 17 1= 121 123 124 125 A0 S0 |l A2 53 & 31
7 S0th o2 94 95 97 g 100 101 55 55 56 57 58 59 50
“ith 106 107 1= 111 113 114 115 70 70 7l 72 73 74 74
Y5th 110 111 113 115 17 118 119 74 74 75 76 77 7a 78
Y99th 117 115 120 122 124 125 126 A2 il 83 3 55 86 86
8 S0th W 95 a7 g 100 102 102 56 57 5% 59 a0 6 al
“0th 107 109 110 112 114 115 116 71 72 72 73 74 75 76
Y5th 111 12 114 116 15 1o 120 75 76 77 78 79 79 a0
99th 119 120 122 123 125 127 127 83 54 85 86 87 57 B8
9 50th o5 £ 98 100 102 103 104 57 58 9 [E1) &l 62
“0th 1= 110 112 114 115 117 118 72 73 74 75 76 77
Y5th 113 114 116 115 19 121 121 76 77 75 79 S0 &l
“9th 120 121 123 125 127 128 129 31 85 86 87 58 89
10 50th o7 Eh 100 102 103 105 106 58 54 A0 il il a3
Gith 111 112 114 115 117 119 119 bE) 7 74 75 Th 78
“5th 115 & 117 19 121 122 123 77 78 Vil A0 81 A2
G9th 122 122 125 127 125 120 120 a5 86 86 A5 A8 a0
11 50th bl 100 102 104 105 107 107 il [ 63
Gith 113 114 115 117 1o 120 121 76 77 78
“5th 117 115 11 121 123 124 125 A0 51 B2
99th 124 125 127 129 130 122 132 A5 89 i
12 50th 101 102 104 106 108 1= 110 62 63 [
Gith 115 & 115 120 121 123 122 76 77 7
“5th 119 120 122 123 125 127 127 81 52 A3
99th 126 127 129 131 132 124 135 &9 an 91
13 50th 104 105 106 108 111 112 62 63 64
Gith 117 115 120 122 125 126 77 7R 79
95th 121 122 124 126 129 120 &l 52 a3
Y9th 125 130 131 33 136 137 a4 an a1
14 S0th 106 107 1= 111 112 114 115 ] 6 65 65
“ith 120 121 123 125 126 125 125 78 79 il A0
Y5th 124 125 127 125 130 122 132 a2 52 8 &4
Y99th 131 132 134 136 135 138 140 90 91 92 92
15 50th (L8] 1o 112 113 115 117 117 6l 62 = 65 6t
“ith 122 124 125 127 129 130 131 76 77 79 S0 80
Y5th 126 127 129 131 132 124 135 &1 81 3 54 85
99th 134 135 136 138 140 142 142 a5 59 91 92 13
13 S0th 111 112 114 116 115 119 120 63 63 &4 65 i 67
Gith 125 126 125 130 121 123 134 78 75 79 A0 &1 a2
Y5th 129 130 122 134 135 127 37 &2 83 52 2 55 &7
“9th 126 137 129 141 142 144 145 a0 a0 91 92 93 94
17 50th 114 115 116 118 120 121 122 i3] i i 67 [ 70
Gith 127 128 120 132 13 125 136 a0 S0 81 a2 52 a4
“5th 131 132 134 136 138 134 140 31 85 86 A7 87 A9
Yoth 129 140 141 143 145 146 147 92 93 o3 94 o5 97
The 90th percentile is 1 D, the 95th percentile is 1.645 5D, and the 99th percentile D over the mean.
For research purposes, the
Table 3 (ie, the Sth, 10th, 25th, 50th, 75th, 90th, and 95th percentil height percentiles must be converted to height Z scores given
byv: 5% = —14 10 —1.28; 259 —068; 50 = 0. 75%, = I 28; and 95% = L6d5, and then computed according to the
methodology in steps 2 through 4 described in Appendix B. For children with height percentiles other than these, follow steps 1 through
4 as described in Appendix B
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TABLE 4. BP Levels for Girls by Age and Height Percentile
Age, v BP Percentile SEI, mm Hg, DEF, mm Hg
Percentile of Halght ercentile of Helght
Sth 10th  25th S0th 7Rt 90th %ith Sth 10th 25t G0th Tt 90th 95tk
1 Sth # &1 85 Sh HR o] an 38 2 » a0 11 11 {2
With uz uy g (1] 1] 1 103 52 53 53 54 55 55 5
USth ILY} 11 n2 104 105 10 17 56 57 57 58 ] = il
Kith 108 L] 1n9 111 112 113 114 il [ [ a5 [ ay iy
2 Sth #5 bl 87 e H0 ] ul 13 H H 45 B dh 17
With ] W oo 101 LIk 104 105 En Eh] ] ] 1] al il
USth 2 13 104 I 17 108 109 il [ a2 LK) il “h [i)
ith 1K 110 11 112 114 115 I1a [l il Al il 7 72 72
3 Sith ] &7 HE & 4l n 03 47 48 45 44 il =] 5l
“With [[LX] (L1 02 103 104 106 10 il il i2 K] il i L]
USth 104 1014 105 107 108 1] 1o [ iah L8] ay ] = [
Kith 111 111 113 114 115 & 17 73 73 7 7 75 7o T
4 Sith ] -] Uil w1 02 94 R | 50 50 5l 52 52 52 54
With 11 [ n2 104 106& 107 108 il al L] iah a7 a7 (it}
5th 105 1% 07 108 110 111 112 il [H] ] il 7 7l 72
ith 12 113 114 115 117 115 114 Th bl 74 i 78 il 79
5 Sith ] Ll ul w3 i 05 i 52 53 53 5 55 & S
With ({1} 1 105 106 107 1LY 10w i3 a7 b7 ] ] & il
USth 7 107 108 110 111 112 113 7o 7l 7 2 ) 72 7
Kith 14 114 116 17 I8 130 120 78 78 e i = &1 #l
s Sith al " a3 9 i L RE] 5l 54 55 Si 5 57 58
With [1F) ([ 10 1B 10w 110 111 [t [ ] il il 7l 72
USth 108 ([ 1o 111 1132 114 115 72 72 ) 7 7 bl 76
Kith 15 1 1A 117 119 120 121 122 |0 =0 | | =2 &2 |3
7 Sith u 9 U5 h a7 w a0 55 5h 5h 57 58 = 59
With [113] 107 108 ] 11 112 113 gl il Al 7l 72 72 73
USth 110 111 112 113 115 116 I1ia 73 7 7 bl ) 7 7
Kith 17 114 11w 120 122 123 124 H| | g2 82 83 &4 |
& Sith 5 ¥ i L] b 1 101 57 57 57 ] =] &l il
With 108 [l ol 111 113 114 114 7 7l 7 72 73 7 7
USth 112 112 114 115 116 1% 118 75 I 75 7h 7 I 7R
ith 19 120 121 122 123 125 125 82 12 82 H3 a1 = 86
9 Sith " a7 UE 10 101 12 103 5E 58 ] 50 ] il il
“With 110 110 112 113 114 116 Il 72 2 72 73 T bl 75
USth 14 114 15 17 118 IIN' 120 7 fiil 7t i ] il 9
Eith 121 121 23 124 125 r ¥ 83 u3 84 =4 i 6 87
10 Sith ] ] {11} 12 103 104 105 50 =] =] iall il il )
“With 112 112 114 115 I1& 115 118 73 73 73 7 75 7h 7h
45th 11& 114 117 119 120 121 122 7 i il b ™ A E]
Kth 122 23 125 126 7 124 129 ) = 85 Hh o &7 HE
11 Sith [[LX] 1011 02 12 105 10 107 il ill 1] ial 2 Al K]
With 114 114 I1& 117 118 114 120 7 7 7 bl A T 7
USth 1= Nk e 121 122 122 124 78 78 78 i = =1 |
Kith 125 125 126 128 129 130 12 #5 85 ] |7 H7 -] H
12 Sith lm 1 10d IR 107 108 10 il il il a2 L) i il
With 11& 11a 117 114 120 121 122 75 75 75 7 7 78 T8
USth W] 120 121 22 124 125 12 79 7u ] =0 H | &2 82
Kith 7 127 128 120 2 122 123 Hh =i 87 B4 B = ap
13 Sth 14 IR 106 7 109 110 110 [ [ i LX) i) “h [
With 17 118 19 121 122 123 124 7h 7 7 7 78 ™ 7
USth 121 122 123 124 1262 b 128 1] bS] a0 81 H2 &3 83
ith 128 129 130 122 23 134 135 87 87 RS = el ul ul
14 Sith 10¥ 10 07 I 110 111 112 K] K] k) il [ 6 [o13]
With 119 120 121 122 124 125 125 77 7 7 78 ™ £l B0
USth 123 2 a5 124 7 124 129 8l | £l 12 #2 &1 )
ith 120 121 132 123 135 135 Jh H8 58 ] an ol il uz
15 Sth 7 10 0w 110 111 113 113 il il Al iah 2] ay a7
With 120 121 22 23 125 126 T8 Fi ] il H) =1 |
Usth 124 125 126 127 129 (1] 1 u2 82 g2 H3 =1 =5 H5
Kith 131 122 133 124 13k 137 138 -] -] wl k| ul w2 a3
16 Sth s W 00 01 0z 1 1 6l 61 65 6h 6 &7 6B
With 121 122 23 124 126 w 128 78 78 il =0 | | H2
USth 125 126 7 128 120 121 a2 a2 |22 83 = #5 &5 Hir
ith 132 123 1 1-1 125 a7 125 1349 U] i Wl ol 2 w3 k]
17 Sith 108 ([ L1 111 113 114 115 il a5 [ i L oy i1
With n 122 122 125 12 7 128 78 il M =0 H | =1 82
U5th 125 124 27 129 120 121 a2 u2 =3 83 =1 #5 5 s
Kith 132 123 134 12 ar 128 139 Uil i al ol 2 w3 a3
* The %ith run‘:until-_‘ is 1.28 500, the 95th percentile is 1.645 SO, and the 99th percentile is 2.326 SD over the mean,
For rescarch purposes, the SDs in Table B1 allow one to compute BP Z scores and pencentiles for girls with height percentiles given in
Table 4 (ie, the 5th, 10th, 25th, 5th, 75th, 90th, and 95th p-.-n_vl'ltllu-1 Theso height percentiles must be converted o height Z scores given
by 5% = — L6d5; 10% = —1.28; 23% = — 068 50% = 0; 75% = 068; W% = 1.28; and 95% = 1645 and then computed according to the
mutl'mdnlu-w i steps 2 thruu-rh 4 dascribed in Appundn B, For children with |1u|"|1t percentiles other than thess, follow steps 1 through
4 as dw_rlhud in Appendix B.
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11.

12.
13.
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Dengue and Dengue Hemorrhagic Fever, Edited by D J Gublar and G Kuno,
Published by CAB International, 1997

Dengue Hemorrhagic Fever - Diagnosis, treatment, prevention and control,
2nd Edition, WHO, Geneva, 1997

Regional Guidelines for Prevention and Control of Dengue/DHF,
WHO/SEARO, New Delhi, 1998

Guidelines for Treatment of Dengue/Dengue Hemorrhagic Fever in Small
Hospitals, WHO/SEARO, New Delhi, 1999

Dengue Bulleting, Regular by annual publication of WHO/SEARO, New
Delhi

Dengue and Dengue Hemorrhagic Fever: Bangladesh Perspective, The
Journal of Chittagong Medical College Teachers Association, 1999; 10(1):
9-19

Guidelines for management of Dengue and Dengue Haemorrhagic Fever in
adults, Srilanka2012

Guidelines for management of Dengue and Dengue Haemorrhagic Fever in
children, Srilamka2012

Comprehensive Guidelines for Prevention and Control of Dengue and
Dengue Haemorrhagic Fever Revised and expanded edition,
SEARO,WHO,2011

Dengue guideline for diagnosis ,treatment,prevention and control. New
edition, 2009, TDR, WHO

Handbook for Clinical Management of Dengue, WHO TDR,2012

E-Source

a. http:// www.mohfw.gov.bd

b. http:// www.who.int/tdr

c. http:// www.searo.who.int/dengue

d. http:// www.wpro.who.int/health_topics/dengue

e. http:// www.wikipedia.com

f. http:// www.ncbi.nlm.nih.gov

g. http://emedcine.medscape.com

h. hhp://www.cdc.gov

hhp://www.geocities.com
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