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FOREWORD 
 
In West Bengal, vector borne disease burden is a challenge in public health and a substantial 

proportion of the VBDs are contributed by Dengue and Malaria. In recent years, beside urban 

locality, an upsurge of dengue incidence was noticed also in some rural pockets. Though 

proportional mortality rate in our state is less, it can be further reduced by early detection and 

proper management of cases, apart from adopting various preventive measures. Malaria also poses 

a threat nowadays by appearing in inconspicuous presentations and even vivax malaria presenting in 

complicated forms. So, early identification of complicated malaria and averting death is also a 

challenge.  

To facilitate and bring uniformity in diagnosis & treatment of dengue and malaria, an effort was 

made to sensitize the doctors of  govt. and private facilities through  “Medical Officers’ Handbook for 

Clinical Management of Dengue & Malaria” developed by Health & Family Welfare Department, in 

2019.   

Following wide usage of the Handbook at different levels of the health care system, it was further 

perceived that the guidelines should be more elaborative in different aspects of the disease and its 

management. It could also be assumed that focus on some thrust areas (e.g. early detection of 

compensated shock etc) and more details on management in special situations (e.g. different co-

morbidities, dengue in pediatric age group & pregnancy, intensive care etc) will further help the 

doctors to manage cases more effectively resulting in decreased morbidity and mortality. 

In view of the above, the previous handbook was updated and modified with inputs of eminent 

experts of different medical specialties from government and non-government sectors. In this 

regard, we are very much thankful to:  

 Prof. Sibarjun Ghosh, Former Head, Paed. Medicine, Medical College, Kolkata  

 Prof. Bibhuti Saha, Head, Dept. of Tropical Medicine, Calcutta School of Tropical Medicine 

 Dr. Subhash Todi, Critical Care Specialist, Kolkata 

 Prof. Jyotirmoy Pal, Dept. of Medicine, RG Kar Medical College, Kolkata 

 Prof. Soumitra Ghosh, Dept. of Medicine, IPGMER, Kolkata 



 Prof. Arunangshu Talukdar, Dept. of Medicine, Medical College, Kolkata 

 Prof. Bhaswasti Bandyopadhyay, Head, Virology Unit, Calcutta School of Tropical Medicine 

 Dr. Deb Kishore Gupta, Microbiologist, Kolkata 

 Dr. Chandrashish Chakravarty, Critical Care Specialist, Kolkata 

 Prof. Ramprasad Dey, Dept. of Gynae & Obstetrics, Chittaranjan Seva Sadan, Kolkata 

 Dr. Mihir Sarkar, Assoc. Professor, Paed. Medicine, Medical College, Kolkata 

 Dr. Ritabrata Kundu, Paediatric Care Specialist, Kolkata 

 Dr. Pritam Roy,  State Coordinator (NTD), WHO 

Contributions from all of them have enlightened us and enriched the clinical aide. 

 

We hope, with the help of this handbook, there will be a great improvement of quality of 

management of both Dengue and Malaria and many lives will be saved in future. 
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Medical Officers Handbook for Clinical Management of Dengue 
 

Introduction 

Dengue is a major public health concerns globally, a common cause of illness seen in primary care 
settings in tropical and subtropical countries. It is endemic in more than 100 countries of Africa, America, 
Eastern Mediterranean, South-East Asia and Western Pacific. It is the most rapidly spreading mosquito- 
borne viral disease of mankind, with a 30-fold increase in global incidence over the last five decades. 
According to World Health Organization (WHO), about 50-100 million new dengue infections are 
estimated to occur annually in more than 100 endemic countries, with a steady increase in the number of 
countries reporting the disease. 

Every year, during the period July - November, an upsurge in the cases of dengue/DHF has been observed 
in India. NVBDCP reported: 99913, 188401 and 136422 laboratory confirmed cases in 2015, 2017 and 
2019 respectively. According to NVBDCP, 

Overall estimated Prevalence of lab-confirmed Dengue 
infection among clinically suspect cases 38.3% 

Pooled estimate of Sero-prevalence in general population 56.9% 
Case fatality 2.6% 

Proportion of Primary & secondary Dengue infection 
among lab confirmed cases 

42.9: 57.1 

 

 
Distribution of predominant and co-circulating DENV 

serotypes 

In India, all serotypes are 
circulating (DENV-2 & DENV- 

3 most common). 
In WB, DENV-2 & 3 are most 

common in the Southern 
part and DENV-1 in 

Northern part (2019) 
 

The disease has a seasonal pattern; the cases peak after the monsoons. It is transmitted by Aedes aegypti 
and Aedes albopictus. 

Literature shows that case fatality in Dengue can be minimized by early treatment attention. Medical 
Officers play a pivotal role in the early recognition and management of dengue fever when patients 
progress through the different phases of illness. 

Dengue Virus 
The agent of dengue, dengue viruses, is categorized under the 
genus Flaviviridae. Dengue virus is spherical in shape. Its 
diameter is approximately 50 nm. This virus is composed of the 
following: 
 Nucleocapsid- It is composed of following: 

1. Viralgenome 
2. Capsid protein(C) 

 Viral envelope- It surrounds the nucleocapsid. It is composed of lipid bilayer. Throughout the 
lipid bilayer, two types of viral proteins are present. These are envelope (E) protein and 

Fig 1: Structure of dengue virus 
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membrane (M) protein. These two proteins are responsible for controlling the entry of virus
 into the human cell.

Dengue virus genome is single stranded RNA, called positive sense RNA-because it can be directly 

translated into protein. Viral genome is a translated single chain polypeptide which the cut into ten

(10) proteins. Each protein is being encoded by a gene. These are:

Structural proteins: Capsid protein (C), Membrane protein (M), Envelope protein (E)

Seven non-structural protein: NS1, NS2A, NS2B, NS3, NS4A, NS4B, Ns5

The non-structural proteins are responsible for viral 

replication and viral assembly. NS1 protein has been 

shown to interact with the host immune system, and 

known to evoke T cell responses. In dengue virus 

infection, patients have measurable levels of NS1 

protein in the blood, which is used for diagnosis of the 

infection.

There are four dengue virus serotypes which are designated as DENV-1, DENV-2, DENV-3 and DENV- 4. The 

fifth variant DENV-5, not yet reported in India, has been circulating among non-human primates in the forests 

of South East Asia with occasional spillover into humans.
These serotypes can co-exist in the endemic areas because the immunity to one serotype does not afford 

protection from the infection by a heterotopous serotype. Although all four serotypes are antigenically similar, 

they are different enough to elicit cross-protection only for a few months after infection by any one of them. 

Infection with any one serotype confers lifelong immunity to that virus serotype. The ability of all DENV 

serotypes to utilize pre-existing heterotypic flavivirus antibody to enhance antigen antibody reaction, is a 

unique feature of DENV and considered to be the basis of complications in Secondary Dengue. 

Individual variations occur in antibody responses to the dengue virus. Secondary infections are associated 

with elevated risks of severe disease outcomes.

Virus replicates in specific cells, followed by transient viremia 

leading to spread all over the body. After replication in different 

organs the virus is released into blood causing frank viremia within 

two to six days of acquiring infection. Viremia is detectable in 

humans 6 – 18 hours before the onset of symptoms and lasts for 3 

to 5 days. Innate and adaptive immune systems are activated in 

response to DENV infection. Both play equally important role in 

clearing the infection. Macrophages (Mö) are the primary 

component of the host innate immune system and provide first 

line of defence against any viral infections. In dengue viral 

infection, the Mö plays multiple paradoxical roles. Sometimes Mö helps in eradicating the virus, while other 

times it helps in viral replication. (Fig 4)

Pathogenesis

Fig 2: Genomic structure of dengue virus

Fig 3: Replication of dengue
virus and infection cycle
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Other cytokines* 

*other cytokines are IL1, IL2, IL6, IL8, IL10, IL13, IL18, TGF β, C3a, C4b, C5a, MCP1, CCL2, VEGF 
R= Receptor, DHF/DSS= Dengue Hemorrhagic Fever/ Dengue Shock Syndrome 
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KEY POINTS: 
 Common presenting symptoms of dengue fever include high-grade fever, headache, retro- 

orbital pain, myalgia, arthralgia, nausea, vomiting and rash. 
 The symptoms usually last for 2-7days. 
 In patients with moderate-to-severe disease, the course of the illness follows three phases: 

febrile, critical and recovery. 

Understanding dengue fever (DF) 

 Dengue viruses cause symptomatic infections or asymptomatic seroconversion. Patients with 

asymptomatic infection are viremic and thus may be a source of infection. 

 Symptomatic dengue infection is a systemic and dynamic disease. It has a wide clinical spectrum, 

which includes both severe and non-severe clinical manifestations. 

 The incubation period lasts for 5 to 7 days and the onset of the illness is abrupt. 

 Common presenting symptoms include high-grade fever, headache, retro-orbital pain, myalgia, 

arthralgia, nausea, vomiting and rash. The symptoms usually last for 2-7days. 

 As the symptoms are relatively nonspecific in early stages, other differential diagnoses need to be 
considered in the first 72 hours. Inpatients 
with moderate-to-severe disease, the course 
of the illness follows three phases: febrile, 
critical and recovery. The severity of the 
disease becomes apparent during 
defervescence (transition from the febrile to 
the afebrile phase). This often coincides with 
the onset of the critical phase, usually occurs 
on days 3 to 8 of illness. The critical phase is 
distinguished by the pathophysiological 
phenomenon of increased capillary 
permeability, which lasts approximately for 
24 to 48 hours and is more common in 
secondary dengue infections. This phase is 

Figure 5: Course of Dengue Illness 
followed by the recovery phase. The key to achieve a good clinical outcome is to have an 
understanding of the different phases of the disease and be alert to the clinical problems that could 
arise during these phases. 

 

 
 

Febrile phase of dengue 

Clinical Features 
This phase usually lasts for 2-7 days and high-grade fever develops suddenly. In this phase, it may be 
difficult to distinguish dengue clinically from other febrile diseases. DF is accompanied by non-specific 
symptoms like facial flushing, erythematous skin rash, headache, retro-orbital pain, photophobia, 
generalized malaise, severe myalgia and arthralgia, occasional sore throat, pharyngeal and conjunctival 
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**Tourniquet Test is performed by inflating a blood pressure cuff to a point midway between the systolic 
and diastolic pressures for five minutes. The test is considered positive when 10 or  more petechiae per 
sq. inch are observed. The test may be negative or only mildly positive in obese patients and during the 
phase of profound shock. Positive tourniquet test serves as an indicator of haemorrhagic tendency. The 
sensitivity of the test varies widely from as low as 0% to 57%, depending on the phase of illness when the 
test was done and how often the test was repeated, if negative. In addition, 5-21% of patients with dengue 
like illness had positive tourniquet test but subsequently have negative dengue serology. A recent study 
demonstrated that there was 95.3% positive predictive value if fever, positive tourniquet test, 
leucopenia/thrombocytopenia/hemoconcentration are used as screening criteria. 

injection, anorexia, nausea, vomiting and postural dizziness. Acute and progressive weakness causes loss 
of ability to perform daily activities and results in anxiety or depressive mood. Mild hemorrhagic 
manifestation such as a petechiae and mucosal bleeding from nose (epistaxis) and gums may be seen 
during this phase. Easy bruising and bleeding at venepuncture sites may be present, but hematuria is 
rare. A positive tourniquet test (Fig 7) in this phase indicates the increased probability of dengue. Massive 
bleeding like gastrointestinal bleeding and bleeding per vagina are relatively uncommon during this 
phase. Liver may be enlarged and tender during this phase. 

 
The rash associated with measles and rubella has a particular distribution from the head to the trunk and 
extremities, but in dengue, the rash usually first appears on the trunk and later extends to the face and 
extremities. 

 
 
 
 
 
 
 
 
 
 

Dengue patient with Finger impression on skin Rounded stetho impression 
Maculopapular rash of a dengue patient on skin of a dengue patient 

 

 
Laboratory findings: 

Figure 6 

1. A progressive decrease in total white cell count is the earliest abnormality in the full blood count. 
In dengue endemic areas, a positive tourniquet test and leucopenia (WBC <5000/mm3) helps in 
making early diagnosis of dengue infection with a positive predictive value of 70% – 80%. 

2. Platelet counts are usually normal along with other components of clotting factors. Mild 
thrombocytopenia (100,000 to 150,000/mm3) is common and 50% of DF patients have platelet 
count < 100,000/mm3; but severe thrombocytopenia (<50,000/mm3) is rare. 

3. Mild hematocrit (HCT) rise (≈10%) may be seen as a consequence of dehydration associated with 
high fever, vomiting, anorexia and poor oral intake. 

4. Serum biochemistry is usually normal but serum transaminases especially aspartate 
aminotransferase (AST) levels may be elevated. 
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Fig 7: Tourniquet Test 

KEY POINTS: 
 Febrile or viraemic phase usually lasts for 2 to 7days. 
 Headache, myalgia, arthralgia and retro-orbital pain are the frequently associated symptoms. 
 Children with dengue more likely to report anorexia, nausea and vomiting 
 Progressive decrease in white blood cell& platelet count +/- mild hemorrhagic manifestations 

should alert the physician about high probability of dengue. 

 

 
 

 

 

Critical phase of dengue 

Clinical Features: 
The transition from febrile to afebrile usually phase takes place after the day 3 to day 7 of onset of fever. 
Patients having no increase in capillary permeability improve without going through the critical phase. 
Their appetite improves and they feel better. However, patients with increased capillary permeability, 
experience worsening of symptoms with the subsidence of high fever. 

 Warning signs, which are mostly due to plasma leakage, usually precede the onset of shock and 
appear towards the end of the febrile phase. 
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Warning signs in dengue fever 

 Bleeding: epistaxis, scanty haemoptysis, hematemesis, gum bleeding, black coloured stools, 
excessive menstrual bleeding, dark-coloured urine or haematuria 

 Lethargy and/or restlessness 
 Sudden behavioural changes 
 Convulsions 
 Difficulty in breathing or palpitation or breathlessness 
 Persistent vomiting >3 times a day 
 Severe abdominal pain 
 Postural hypotension - dizziness 
 Pale, cold clammy extremities 
 Not able to drink and no urine output for 4-6 h or urine output less than 0.5ml/kg/h 

Additional danger signs for clinicians 

 Enlarged and/or tender liver 
 Rising haematocrit together with rapid fall in platelet count 
 Metabolic acidosis 
 Derangement of liver/ kidney function tests 

 Pleural effusion and ascites may occur; usually clinically detectable only after an intravenous fluid 
therapy unless the plasma leakage is significant. 

 Hemorrhagic manifestations such as easy bruising and bleeding at venepuncture sites occur 
frequently. 

 Shock occurs when a critical volume of plasma is lost through leakage. Some patients progress to 
the critical phase of shock before defervescence. In these patients, a rising haematocrit and rapid 
onset of thrombocytopenia or the warning signs indicate the onset of plasma leakage. 

 Most patients with dengue having warning signs recover with intravenous rehydration, although 
some may deteriorate to severe dengue. 

 

 

 
Please note: The warning signs should not be randomly applied without making a clinical diagnosis of dengue. 

 
Laboratory findings: 

 Complete blood count -Progressive leucopenia followed by a rapid decrease in platelets precede 
plasma leakage. 

 Packed Cell Volume (PCV) - An increasing hematocrit (Hct) above the baseline is another early 
warning sign. 

 A lateral decubitus chest X-ray demonstrating pleural effusion, mostly on the right side, is a 
common finding and the extent of pleural effusion is positively correlated with disease severity. 

 Ultrasound could be used to detect pleural effusion and ascites. 

KEY POINTS: 
 Warning signs between days 3 and 7 of illness 
 Increased capillary permeability causing plasma leakage is the main pathophysiology 
 A rising haematocrit is the earliest sign of plasma leakage 
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KEY POINTS: 
 Gradual reabsorption of ECF & general wellbeing of the patient seen in this phase.
 Haematocrit stabilizes or become lower.
 Some patients may exhibit petechial rash

The period of clinically significant plasma leakage usually lasts 24-48 h. The degree of hemoconcentration 
above the baseline haematocrit reflects the severity of plasma leakage; however, this can be masked by 
early intravenous fluid therapy. 

 A rising HCT by ≥ 20% from the baseline (e.g. from HCT of 35% to 42%) is an objective evidence of 
plasma leakage. 

 FREQUENCY OF TEST- every 12 hrs, or 6 hours if possible. 
 In the absence of a baseline HCT level, a HCT value of >40% in female adults and children aged 

<12 years, and >46% in male adults should raise the suspicion of plasma leakage. 
 

Recovery phase 

Clinical Features: 
As the patient survives the 24 to 48 hours critical phase, a gradual reabsorption of extravascular 
compartment fluid takes place in the following 48 to 72 hours. During this time, patient’s general well- 
being improves, appetite returns, gastrointestinal symptoms abate, hemodynamic status stabilizes and 
diuresis ensues. Some patients may exhibit a confluent erythematous or petechial rash in small areas of 
normal skin described as “isles of white in the sea of red”. Some may experience generalised pruritus. 
Bradycardia and electrocardiographic changes are common during this stage. The hematocrit stabilizes or 
may become lower due to the dilutional effect of reabsorbed fluid. The white blood cell count usually 
starts to rise soon after defervescence but the recovery of the platelet count is typically later than that of 
the white blood cell count. Respiratory distress from massive pleural effusion and ascites, pulmonary 
edema or congestive heart failure may occur during the critical and/or recovery phases if excessive 
intravenous fluids have been administered. 

 

 
Phase Complication 

Febrile phase Dehydration: High fever may cause neurological disturbances and febrile 
seizures in young children 

Critical phase Shock from plasma leakage: severe hemorrhage and organ impairment 

Recovery 
phase 

Hypervolemia(onlyifintravenousfluidtherapyhasbeenexcessiveand/orhas 
extended into this period) and acute pulmonary oedema 

 

Shock in Dengue 
It may take a few hours for patients to progress from warning signs to compensated shock and another 
few hours for compensated shock to progress to hypotensive shock, but only minutes from hypotensive 
shock to cardio-respiratory collapse. 
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1. Normal SBP and/or Narrowed Pulse Pressure alongside Delayed CRT & Increased 
Hematocrit: Prompt action warranted 
2. Prevention or Correction of Dehydration at the compensated shock stage avoids many of 
the dengue complications 

Compensated shock: 
 Systolic BP is normal but there are tachycardia & tachypnoea without increased effort. 
 Extremities cold and capillary refill time delayed (Normal value ≤ 2 seconds in adults) 
 Pulse pressure is < 20 mm Hg in children. 
 Haematocrit value is increased due to plasma leakage. 

 

Hypotensive shock: Results from worsening of compensated shock. 
 Increasing tachycardia and peripheral vasoconstriction. 
 Not only are the extremities cold and cyanosed but the limbs become mottled, cold and clammy. 
 Breathing becomes more rapid and increases in depth, a compensation for the metabolic acidosis 

(Kussmaul’s breathing). 
 Finally, there is decompensation, when both systolic and diastolic BPs decrease suddenly and 

dramatically. 
 One key sign of this deterioration is a change in mental state as brain perfusion declines. 

However, children and young adults have been known to have a clear mental status even in 
profound shock. 

Hypotension is a late finding and it signals an imminent total cardio-respiratory collapse. 
Prolonged hypotensive shock and hypoxia lead to severe metabolic acidosis and multiple organ failure. 
When major bleeding occurs, it is almost always associated with profound shock and can lead to 
multiple organ failure and advanced disseminated intravascular coagulation. Massive bleeding may 
occur without prolonged shock in instances when NSAID or corticosteroids have been taken. 

Acute liver and renal failure, encephalopathy and cardiomyopathy may be present in severe shock; or 
even in the absence of shock. However, most deaths from dengue occur in patients with profound and 
prolonged shock resulting from plasma leakage and complicated by bleeding and/or fluid imbalance. 

Interpretation of Haematocrit 
Haemodynamic state should be the principal driver of IV fluid therapy. 

Haematocrit level should only be a guide. 
Interpretation of rising or persistently high haematocrit 

Haematocrit  Vitals  Interpretation Action 

A rising or 
persistently 

High Hct 

 
+ 

Unstable vital signs  
= 

Active plasma Leakage Need for further fluid 
replacement 

 
A rising or 

persistently 
high Hct 

 
 

+ 

 
Stable 

haemodynamic 
status 

 
 

= 

 
Does not require extra 

intravenous Fluid 

Continue to monitor Closely. 
Hct should start to fall within 

next 24hours 
as plasma leakage stops. 
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Grading of DF/ DHF 
DF: Fever of 2-7 days with two or more of following- Headache, Retro orbital pain, Myalgia,  
Arthralgia with or without leukopenia, thrombocytopenia and no evidence of plasma leakage. 
DHF I: Above criteria plus evidence of plasma leakage and/or positive tourniquet test. 
Thrombocytopenia with platelet count less than 1,00,000/ mm3 and Hct rise more than 20% over 
baseline or Fall in Hct by 20% after Fluid replacement. 
DHF II: Above plus some evidence of spontaneous bleeding in skin or other organs (black tarry stool, 
epistaxis, gum bleeds) and abdominal pain. 
DHF III (DSS): Above plus circulatory failure (weak rapid pulse, narrow pulse pressure < 20 mm Hg, 
Hypotension, cold clammy skin, restlessness). 
DHF IV (DSS): Profound shock with undetectable blood pressure or pulse. 

 
Interpretation of a decrease in haematocrit 

Haematocrit  Vitals  Interpretation Action 

A decrease in 
Haematocrit 

+ Unstable vital 
signs 

= Major haemorrhage Need for urgent 
Transfusion 

 
A decrease in 
Haematocrit 

 
 

+ 

 
Stable haemodynamic 

status 

 
 

= 

Haemodilution and/ or 
reabsorption of 

extravasated fluids 

IV fluids should be reduced in 
step-wise manner or 

discontinued immediately to 
avoid 

pulmonary oedema 
 

Various presentations of Dengue 
Majority of the dengue virus infected persons are asymptomatic but symptomatic patients may present 
with undifferentiated fever, non-severe and severe manifestation. 

 
A. Undifferentiated dengue fever (UDF) 

In primary dengue infection, patient may develop mild to moderate fever and it is often difficult to 
distinguish from other viral infections. Maculopapular rash may or may not appear during fever or 
defervescence. The symptoms of DF may not be very distinguished and signs of bleeding or capillary 
leakage may be absent. 

 
B. Severe dengue fever 

Clinical Features Some patients with dengue virus infection present with severe manifestations like shock, 
plasma leakage, bleeding and organ involvement. 

Dengue Haemorrhagic Fever (DHF) has been divided into four grades based on – 
 Thrombocyte count 
 Hematocrit 
 Evidence of capillary leakage 
 Bleeding and hypotension 
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Non severe cases may be DF and DHF grade I and II. Severe dengue may be DHF III and IV with or without 
significant bleeding. DHF I is to be considered as Compensated shock and should be managed with IV Fluid 
Therapy promptly. DHF grade I and II may be severe when they present with significant bleeding or with 
metabolic and electrolyte abnormalities. Some DF patients may also present with multiple organ 
involvement without bleeding and shock. They are also categorized as severe dengue. In some patient 
there may be unusual atypical presentation also. 

 
Various risk factors associated with severe disease of dengue 

Infant Hypertension 
Young children Diabetes mellitus 

Pregnant women Immunocompromised persons 
Older persons Hemolytic conditions 
Obese patients Chronic liver or kidney disease 

 
 

C. Expanded Dengue Syndrome (EDS) 
 

The 2011 WHO definition reads: “Unusual manifestations of patients with severe organ involvement 
such as liver, kidneys, brain or heart associated with dengue infection”. 
EDS comprises of those atypical systemic manifestations which do not fall into the well-known categories 
of either dengue hemorrhagic fever or dengue shock syndrome. Just as associated co-morbidities 
increase the risk of complications in Covid-19 infection, similarly EDS is also commoner in dengue with co- 
morbidities. 

 
System Manifestations System Manifestations 

 
 
 

Neurological 

Encephalopathy 
Encephalitis ⁄ asep c meningi s 
Intracranial haemorrhages⁄ thrombosis, 
Mononeuropathies⁄ polyneuropathies, 
Guillain-Barré syndrome 
Myelitis 

 
 
 

Cardiac 

Myocarditis 
Conduction abnormalities 
Pericarditis 

 
Gastro- 

intestinal ⁄ 
Hepatic 

Hepatitis ⁄fulminant hepa c failure 
Acalculous cholecystitis 
Acute pancreatitis 
Febrile diarrhea 
Acute parotitis 

Respiratory 
ARDS 
Pulmonary hemorrhage 

Musculo- 
skeletal 

Myositis 
Rhabdomyolysis 

Lympho- 
reticular 

Spontaneous splenic rupture, 
Lymph node infarction 

 
Renal 

Hemolytic uremic 
syndrome 
Renal failure 
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Differential diagnosis of Dengue fever 
 

Disease Classical signs and symptoms Differentiating feature of Dengue 
 
 

Influenza 

 

Fever, headache, myalgia, 
malaise, RTI 

Upper respiratory symptoms such as rhinitis and 
cough may sometimes be present in dengue. 
Patients with dengue usually have gastrointestinal 
symptoms (i.e. abdominal discomfort, vomiting and 
sometimes diarrhea) during the febrile phase. 

 

Malaria 
High fever with chill and rigor, 
hepatosplenomegaly, features of 
complication are seen sometimes 

Splenomegaly and prolonged fever should prompt 
the consideration of malaria in the differential 
diagnoses. Thrombocytopenia may be present in 
both, further diagnostic studies are needed. 

 
 
 

Typhoid fever 

 
Fever, headache, malaise, 
anorexia, abdominal pain, rose 
spots, hepatosplenomegaly, 
altered mental status 

Splenomegaly and prolonged fever should prompt 
the consideration of typhoid in the differential 
diagnoses. Severe break bone features are usually 
absent .Sometimes very difficult to differentiate 
complicated typhoid fever from DSS; diagnostic 
studies are needed. 

 
 
 
 
 
 
 
 

Leptospirosis 

 
 
 
 
 

Initial phase-fever, headache, 
chill, myalgia, transient rash & 
non-purulent conjunctival 
discharge 

 
Second phase- meningitis, renal 
disease, liver failure 

Jaundice is more often associated with 
leptospirosis, but ocular pain, arthralgia and 
diarrhea could be present as well, whereas dengue 
is usually associated with elevated liver enzymes 
and mild jaundice. In icteric leptospirosis, liver 
function tests (LFT) generally show a significant rise 
in bilirubin, with lesser increase in transaminases 
and marginal increase in alkaline phosphatase 
levels. Pulmonary hemorrhage is a particular form 
of leptospirosis without jaundice may be confused 
with severe dengue. Pulmonary hemorrhage is 
uncommon in dengue; evidence of plasma leakage 
such as pleural effusion or ascites would suggest 
the diagnosis of dengue. Fever, thrombocytopenia, 
raised liver enzyme, renal involvement is common 
feature of both conditions. 

 

Meningococcemia 

Fever,chills,malaise,prostration,ra
sh(macular,maculopapular,petec
hial),can progress to fulminant 
with DIC, purpura, shock & death 

DHF and shock due to dengue is sometimes 
undistinguishable from meningococcemia. 
Diagnostic studies are needed. 

 

Chikungunya 

 
Fever, rash, arthralgia, arthritis, 
headache 

While fever, arthralgia, rash, malaise and 
leucopenia are common in both chikungunya and 
dengue, symmetric arthritis of small joints is 
pathognomonic of the former and bleeding 



Page | 14  

  tendency and pronounced thrombocytopenia are 
more frequent in dengue. 

 
 

Rubella 

Fever, rash, posterior auricular or 
sub-occipital lymphadenopathy, 
headache, conjunctivitis, 
polyarthritis 

The rash associated with rubella has a particular 
distribution from the head to the trunk and 
extremities, but in dengue the rash usually first 
appears on the trunk and later extends to the face 
and extremities 

 
 
 

Measles 

 
 

Fever, maculopapular rash, sore 
throat, RTI 

The rash associated with measles has a particular 
distribution from the head to the trunk and 
extremities, but in dengue the rash usually first 
appears on the trunk and later extends to the face 
and extremities. Severe thrombocytopenia is 
uncommon. 

 
COVID-19 

Fever, sore throat, dry cough, 
acute breathlessness, anosmia, 

ARDS. 

Rash & thrombocytopenia uncommon. Presence of 
respiratory symptoms, hypoxia and anosmia along 
with fever goes more in favor of COVID-19. 

 
 

Clinical evaluation 
Clinical evaluation of the patients involves four steps- 

1. History taking, 
2. Clinical examination, 
3. Investigations and 
4. Diagnosis and assessment of disease phase and severity. 

 

Step 1: History taking 
 

Patient’s history to be asked 

Date of onset of fever (date is preferable to the 
number of days of fever) Shortness of breath 

A history of dengue fever among households 
and neighbor, living in or recent travel to a 
dengue 
endemic region 

Bleeding from any orifice, any bleeding spot on 
skin/mucosa 

History of chills, rash and facial flush Reduced urine output, cold peripheries 

Retro-orbital headache, arthralgia, malaise Profuse sweating, postural dizziness, blurring of 
vision 

Persistent vomiting/diarrhea, pain abdomen Yellowish discoloration of skin and mucosa, altered 
sensorium 
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Assess hydration status from history 
[These questions, though not specific to 

dengue, give a good indication of patient’s 
hydration status and how well the patient 

copes with his illness] 

Ask 3 golden questions 

Oral fluid intake-quantity and types of fluids 

Urine output-quantify in terms of frequency and 
estimated volume and time of most recent 
voiding 

Types of activities performed during this illness (e.g., 
can the patient go to school, work, market, etc.) 

 
 

Other Relevant History 

Other fluid losses-such as vomiting or diarrhea 
Presence of warning signs, particularly after the first 72 hours of fever 
Medications (including non-prescription or traditional medicine) in use 
List of medications and the time they were last taken 
Risk factors 

 
 

Step 2: Clinical examination – Assess 
 

 
Temperature 

CCTVR(Colour, Capillary refill time, Temperature of 
the extremities, pulse Volume and pulse Rate):Hold 

the patient’s hand and assess peripheral 
perfusion 

Blood pressure Tachypnoea/ Acidotic breathing 
Mental state Abdominal tenderness/ hepatomegaly/ 

ascites 
Rash; conjunctiva Tourniquet test (repeat if previously 

negative) 
Hydration status Pleural effusion 

 
Clinical assessment tools: 
Sphygmomanometer- To look for clinical features of vasoconstriction due to plasma leakage that is 
decreased systolic and/or diastolic blood pressure and narrowing of pulse pressure. 

 
Tourniquet Test-already described earlier. 

 
ABG-A single ABG analysis estimates serum lactate and base excess both of which are very good 
indicators of intravascular fluid status and are easily available. Done sequentially, ABG can predict 
progression. 

 
Ultrasonography- Ultrasonography is used to look for third space fluid accumulation as a plasma 
leakage sign. It can be also used to measure the inferior vena cava (IVC) collapsibility to assess  
hydration status. A value >50% indicates hypovolemia and non-collapsing IVC indicates hypervolemic 
status). 

 
Chest X-ray: Chest X-Ray to detect pleural effusion and rule out pneumonia. Right-sided pleural effusion 
is usually associated which can be detected by lateral decubitus. Bilateral pleural effusions are common in 
patients with dengue shock syndrome. 

 
Central venous pressure (CVP) monitoring- It is used to assess hydration status of the patient. Platelet 
count should be taken care of, prior to any intervention. 



 

Fig 8: Comparative merits of direct and indirect laboratory methods for the diagnosis of dengue infections

 

Intake-Output Monitoring 

Top Sheet monitoring 

qSOFA Score: Quick Sequential Organ Failure Assessment Score is used to identify patients with 
suspected infection who are at risk of a poor

 
Criteria 

Glasgow Coma Scale (GCS)<15

Respiratory Rate ≥22 breath /min

Systolic Blood Pressure ≤100mm Hg

 
mSOFA Score i.e. Modified Sequential Organ Failure Assessment Score: (See Annexure)

 
Step 3: Laboratory diagnosis 

Dengue diagnosis can be performed through Antigen based detection 
rRT PCR methods, virus isolation, and serological studies. 
method in routine diagnosis. 
Relative merits of the different diagnostic tests and their optimal time frame for use a
Fig8 

 

Fig 8: Comparative merits of direct and indirect laboratory methods for the diagnosis of dengue infections

: Quick Sequential Organ Failure Assessment Score is used to identify patients with 
suspected infection who are at risk of a poor outcome. 

Score Interpretation

Glasgow Coma Scale (GCS)<15 1 0-1: Not high risk:
Continue management as appropriate.

2-3: High risk of poor outcome: 
Assess for evidence of Organ Dysfunction

≥22 breath /min 1 

≤100mm Hg 1 

i.e. Modified Sequential Organ Failure Assessment Score: (See Annexure)

 

Dengue diagnosis can be performed through Antigen based detection assays, detection of viral RNA by 
rRT PCR methods, virus isolation, and serological studies. Serology is currently the most widely applied 

Relative merits of the different diagnostic tests and their optimal time frame for use a
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Fig 8: Comparative merits of direct and indirect laboratory methods for the diagnosis of dengue infections. 

: Quick Sequential Organ Failure Assessment Score is used to identify patients with 

Interpretation 
1: Not high risk: 

Continue management as appropriate. 

3: High risk of poor outcome: 
Assess for evidence of Organ Dysfunction 

i.e. Modified Sequential Organ Failure Assessment Score: (See Annexure) 

assays, detection of viral RNA by 
Serology is currently the most widely applied 

Relative merits of the different diagnostic tests and their optimal time frame for use are summarized in 

 



 

CLINICAL MANAGEMENT 

From onset of Illness to 5 days 

 
Virus detected in serum, plasma, circulating 

blood cells and tissues
 

Virus isolation (up to 4
Nucleic Acid Detection (up to 4
NS1 Antigen Detection(up to 5

For confirmation of dengue infection, Government of India (GOI) recommends use of ELISA
detection test (NS1)for diagnosing

capture ELISA (MAC-ELISA) for diagnosing the cases from 
Any one of the ELISA-based antigen detection test (NS1) and lgM capture ELISA (MAC

 

Step 4: Other Laboratory Investigations
 

 Complete Blood Count (CBC): Preferably be done at the first visit to establish the patient’s own 
baseline hematocrit & platelet

 Normal CBC during the first 72 hours of illness does not exclude
 CBC should be repeated after the 3rd day of illness or in those with warning signs and with risk 

factors for severe disease. 
In the absence of the patient’s baseline haematocrit
 Age-specific population haematocrit levels to be used as a
 HCT value of >40% in female adults and children aged <12 years and 

the suspicion of plasma leakage
 Leucopenia usually precedes the critical phase.
 Rapid decrease in platelet count, wit

is suggestive of progress in the plasma leakage/critical phase of the
 These changes are usually preceded by leucopenia(<5000/mm3)

A decreasing WBC and platelet count makes the diagnosis o

 Patients with co-morbidities or clinically severe disease: 
-Liver function test, Blood Glucose, Serum Electrolytes, Urea and Creatinine, Bicarbonate or Lactate, 
Cardiac enzymes, Electrocardiogram (ECG) and Urine
 Aspartate aminotransferase 
 The degree of rise of AST and ALT is significantly more in DHF and DSS, as compared to

Investigations to r

Rapid IgM-based dengue diagnostic tests
-Are a quick and easy method for use at point of care or bed
-Usually lower and variable sensitivity in comparison to ELISA based tests
-False-positive results found in patients with malaria, leptospiral infections, COVID, immune disorders such 
as rheumatoid and lupus or previous dengue infections

Hence, rapid diagnostic tests are not recommended

onset of Illness to 5 days of fever 

Virus detected in serum, plasma, circulating 
blood cells and tissues 

Virus isolation (up to 4th day) 
Nucleic Acid Detection (up to 4th day) 

(up to 5th day) 

 
From 6th Day onwards

 
Antibody Detection

First antibody to appear 
Secondary Antibody 

For confirmation of dengue infection, Government of India (GOI) recommends use of ELISA
diagnosing the cases from the 1stdayoffeveronwardsandantibodydetectiontest lgM 

ELISA) for diagnosing the cases from 6th day of onset of
based antigen detection test (NS1) and lgM capture ELISA (MAC

confirmatory for Dengue 

Step 4: Other Laboratory Investigations 

(CBC): Preferably be done at the first visit to establish the patient’s own 
baseline hematocrit & platelet count 
Normal CBC during the first 72 hours of illness does not exclude dengue infection

CBC should be repeated after the 3rd day of illness or in those with warning signs and with risk 
 

In the absence of the patient’s baseline haematocrit: 
specific population haematocrit levels to be used as a surrogate during the critical

in female adults and children aged <12 years and >45% in male adults should raise 
leakage 

Leucopenia usually precedes the critical phase. 
Rapid decrease in platelet count, with concomitant rising haematocrit (compared to the baseline) 
is suggestive of progress in the plasma leakage/critical phase of the disease
These changes are usually preceded by leucopenia(<5000/mm3) 

A decreasing WBC and platelet count makes the diagnosis of dengue very likely.

morbidities or clinically severe disease: Additional tests to be considered as
Liver function test, Blood Glucose, Serum Electrolytes, Urea and Creatinine, Bicarbonate or Lactate, 

ardiogram (ECG) and Urine-specific gravity. 
Aspartate aminotransferase (AST) level is usually > alanine amino transferase (ALT) level in
The degree of rise of AST and ALT is significantly more in DHF and DSS, as compared to

Investigations to rule out other infections should be undertaken.

based dengue diagnostic tests: 
Are a quick and easy method for use at point of care or bed 
Usually lower and variable sensitivity in comparison to ELISA based tests 

n patients with malaria, leptospiral infections, COVID, immune disorders such 
as rheumatoid and lupus or previous dengue infections 

Hence, rapid diagnostic tests are not recommended
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onwards 

Detection 
First antibody to appear –IgM 

Secondary Antibody – IgG 

For confirmation of dengue infection, Government of India (GOI) recommends use of ELISA-based antigen 
offeveronwardsandantibodydetectiontest lgM 

of onset of disease. 
based antigen detection test (NS1) and lgM capture ELISA (MAC-ELISA) is 

(CBC): Preferably be done at the first visit to establish the patient’s own 

infection 
CBC should be repeated after the 3rd day of illness or in those with warning signs and with risk 

surrogate during the critical phase. 
in male adults should raise 

h concomitant rising haematocrit (compared to the baseline) 
disease 

f dengue very likely. 

Additional tests to be considered as indicated 
Liver function test, Blood Glucose, Serum Electrolytes, Urea and Creatinine, Bicarbonate or Lactate, 

transferase (ALT) level in dengue. 
The degree of rise of AST and ALT is significantly more in DHF and DSS, as compared to DF. 

ule out other infections should be undertaken. 

n patients with malaria, leptospiral infections, COVID, immune disorders such 

Hence, rapid diagnostic tests are not recommended 
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General Management of Dengue Fever (DF) 

i. Management of dengue fever is symptomatic and supportive 

ii. Bed rest is advisable during the acute phase. 

iii. Bed net should be used in patient’s bed to prevent spread of the virus through mosquito bite. 

iv. Use cold/tepid sponging to keep temperature below 38.5°C. 

v. Antipyretics may be used to lower the body temperature. Aspirin/ NSAIDs like ibuprofen, etc. 

should be avoided since it may cause gastritis, vomiting, acidosis, platelet dysfunction and 

severe bleeding. Do not even use combination of paracetamol plus above mentioned drugs. 

Paracetamol is recommended in the doses given below: 
 

1-2 years: 60 -125 mg/dose 3-6 years: 125 mg/dose 

7-12 years: 250 mg/dose Adult : 500 mg/dose 

[Note: In children the dose of oral and IV paracetamol is calculated as per 15 mg/Kg body weight and 10 

mg/Kg body weight respectively per dose. Paracetamol dose can be repeated at intervals of 6 hrs. 

depending upon fever and body ache.] 

vi. Antibiotics are not recommended unless a concomitant bacterial infection is suspected. 

[Leucopaenia of dengue does not predispose the patient to secondary infection]. 

vii. Encourage oral intake of at least 5 glasses of other fluids (with electrolytes) in addition to 

normal daily intake of plain to replace fluid loss from fever and vomiting. Small amounts of 

oral fluids should be given frequently for those with nausea and anorexia. 

viii. Sufficient oral fluid intake should result in a urinary frequency of at least 4 to 6 times per day. A 

record of oral fluid and urine output could be maintained and reviewed daily in the ambulatory 

setting. 

ix. Patients should be monitored for 24 to 48 hours after they become afebrile for development of 

complications.  

 
Fluids to be Taken Fluids to be Avoided 

Fruit Juices Commercial carbonated drinks (cold drinks) 

Coconut Water Drinks that exceed the isotonic level (5% sugar) 

Rice Water  

Barley Water  

Oral Rehydration Solution  

Soup  

 
Management of DHF Grade I and II 

 Any person who has dengue fever with thrombocytopenia, haemoconcentration or any other 

complications needs to be hospitalized. 

 The critical period for development of shock is during transition from febrile to afebrile phase 

of illness, which usually occurs after third day of illness. 
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 In case of persistent shock, even after initial fluid replacement and resuscitation with plasma or 
plasma expanders, if the hematocrit continues to decline,internal bleeding should be suspected. 

 It may be difficult to recognize and estimate the degree of internal blood loss in the presence of 
haemo-concentration. 

 Improvement: Hematocrit falls, pulse rate and blood pressure stable, urine output rises 
 No Improvement: Hematocrit or pulse rate rises, pulse pressure falls below 20 mm/Hg. 

Urine output falls 
 Unstable Vital signs: Urine output falls, signs of shock 

 Rise of PCV indicates plasma leakage and loss of volume for which proper fluid management 
plays an important role. 

 Despite the treatment, if the patient develops hypotension, decrease in urine output or other 
features of shock, the management for Grade III/ IV DHF-DSS should be instituted. 

 Oral rehydration should be given along with antipyretics like Paracetamol, tepid sponging, etc. as 
described above. 
The algorithm for fluid replacement therapy in case of DHF Grade I and II is given in Chart 1 

Management of Shock (DHF Grade III/IV) 
1. Sample for hematocrit, platelet count immediately after hospitalisation 
2. Assessment of vital signs 
3. Intravenous fluid therapy accordingly (Algorithm to be followed) 
4. Oxygen supplementation to all patients in shock 

Regular and continuous monitoring with the help of Top Sheet 

Treatment algorithm for patients with DHF Grades III and IV is given in Chart 2 
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 DHF I or II: Initial IV bolus (first 1-2 hours) DHF III or IV: Initial IV bolus (first 15-30 mins) 

Body weight Amount of fluid Drip rate (approx) Amount of fluid* Drip rate 

40-49 kg 250-300 ml/hour 60-75 drops/min 11/2 to 2 bottles In jet 

50-59 kg 300-350 ml/hour 75-90 drops/min 2 to 21/2 bottles 

60-69 kg 350-400 ml/hour 90-100 drops/min 21/2 to 3 bottles In jet. If necessary, in 
2 channels at a time 70-79 kg 400-500 ml/hour 100-120 drops/min 3 bottles 

80-89 kg 500-550 ml/hour 120-140 drops/min 3 to 31/2bottles 
*Each bottle containing 500ml fluid 

DHF I or II: If hemodynamic status and urine output improve after the initial bolus as above, IV fluid 
may be stepped down to half the flow rate. 
If hemodynamic status does not improve with the initial bolus for 1-2 hours, step up the 
infusion to 10 ml/kg/hour i.e. approx. double the initial rate. 

DHF-III or IV: If hemodynamic status and urine output improve after the initial bolus as above, IV 
fluid may be stepped down to half the flow rate. 

If hemodynamic status does not improve with the initial bolus, repeat the same once 
more. 
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Adequate fluid therapy 

 Capillary refill <2 seconds in adults 
 Normal heart rate 
 Normal blood pressure 
 Normal pulse pressure 
 Urine ≥ 0.5ml/kg/hr 
 HCT to normal 
 Improving acid-base 

Excessive fluid therapy 
 Pulmonary oedema 
 Respiratory distress 
 Worsening pleural effusion & ascites 

Choice of intravenous fluids for resuscitation 

 Two main types of volume expander are used to replace fluid lost in the extravascular space: 
crystalloids and colloids. 

 The colloids may be the preferred choice if the blood pressure has to be restored quickly. 
One of the greatest concerns regarding colloid use is the impact on blood group cross – 
matching and coagulation (in dextrans). 

 Normal saline(crystalloid): 
 Normal plasma chloride ranges from 95 to 105mmol/L 
 Saline 0.9% is a suitable option for initial fluid resuscitation, but repeated large 

volumes of 0.9% saline may lead to Hyperchloremic Acidosis which in turn may 
aggravate or be confused with lactic acidosis from prolonged shock 

 When serum chloride level exceeds the normal range, change to other alternatives 
such as Ringer’s Lactate. 

 Ringer’s lactate (crystalloid) : 
 Ringer’s Lactate has lower sodium (131 mmol/L) and chloride (115 mmol/L) contents 

and an osmolality of 273mOsm/L 
 Not suitable for resuscitation of patients with severe hyponatremia. 
 Lactate should preferably be avoided in liver failure and in patients taking metformin 

where lactate metabolism may be impaired. 

When to start and stop intravenous fluid therapy 
Febrile phase 
Limit IV fluids. 

Early IV therapy may lead to fluid overload especially with non-isotonic IV 
fluid 

Critical phase 
IV fluids are usually required for 24–48 hours 

NOTE: For patients who present with shock, IV therapy should be <48 hours 
Recovery phase 

IV fluids should be stopped so that extravasated fluids can be reabsorbed 
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KEY NOTES: 

Colloids are used in case of- 
 Hypotensive shock 
 Repeated shock – 2nd or 3rd shock and onwards 
 After >20 to 30 ml/kg of crystalloids 
 If Hct. does not decrease after crystalloid administration in shock state 
DOSE: Limited to 30 to 50 ml/kg/day 

 
 
 

IV Fluids to be Given IV Fluids to be Avoided 

 Use isotonic iso-osmolar solutions 
(normal saline, Ringer’s lactate) 

 Colloids are preferred if the blood 
pressure has to be restored 
urgently 

 Hypotonic solution, e.g. 0.45%saline, 
even during the febrile phase. 

 Dextrose solutions should be limited to 
avoid hyperglycaemia, but may be used 
in hypoglycaemia with close blood 
glucose monitoring. 

 
 

 
Table 3: Ideal body weight (IBW) for overweight/obese adults can be estimated based on the following 
formula 

Female Male 

45.5 kg + 0.91(height – 152.4cm) or 
45.5 kg + 2.3 kg for each inch over 5 ft 

50.0 kg + 0.91(height – 152.4 cm) or 
50 kg + 2.3 kg for each inch over 5 ft 

Another easier way to calculate Ideal Body Weight (in Kg) is by calculating 
Female Male 

(Height in cm- 95) (Height in cm-100) 

 
Adjusted BW =Ideal BW+ 0.4 x (Actual BW - Ideal BW) 

[Ref.- Krenitsky J. Adjusted body weight, pro: evidence to support the use of adjusted body weight in calculating 
calorie requirements. Nutr Clin Pract. 2005;20(4):468-73]. 

Fluid resuscitation is advised according to Adjusted Body Weight 
Maintenance Fluid Therapy 

 Required amount of fluid should be calculated on the basis of body weight and charted on a 1-3 
hourly basis, or even shorter spans in case of shock. 

 For obese and overweight patients calculation of fluid should be done on the basis of Adjusted Body 
Weight 

 The schedule given above is recommended as a guideline. 

 Colloids: 
 Their limitation is their impact on blood group cross-matching and coagulation (in 

dextrans).
 Of all the colloids, gelatin has the least effect on coagulation but the highest risk of allergic 

reactions. Allergic reactions have also been observed in Dextran70.
 Dextran 40 can potentially cause an osmotic renal injury in hypovolaemic patients.
 Best colloid is Albumin which is devoid of all such problems
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Remember !!! 

 Fluid volumes mentioned in the table & algorithms above are approximate. 

 The fluid infusion should be just sufficient to maintain effective circulation during the 

period of plasma leakage. 

 The usually recommended iv fluids are Normal Saline, Ringers Lactate or DNS. 

 Usully intravenous fluids are not required beyond 24 to 48hrs. 
 One should keep a watch for urine output, liver size and signs of pulmonary oedema. 

Hypervolemia is a common complication. 

 During any change of infusion rate look for signs of under and over hydration. 
 The quantity of fluid and the time of infusion are dependent on the severity 

of DHF/ dehydration. Specific advice should be given in the BHT. 
 ONE ML is equal to 15 DROPS. In case of micro drip system, one ml is equal to 60drops. (If 

needed, adjust fluid speed in drops according to equipment used). 

Table 4: The maintenance fluid should be calculated using the Holliday-Segar formula as follows: 
 
 

Body weight in kg Maintenance volume for 24 hours 

<10kg 100ml/kg 

10-20 1000+50 ml / kg body weight exceeding 10 kg 
i.e. 1000 + 50 x ( body weight in kg – 10)ml 

More than 20 kg 1500+20 ml / kg body weight exceeding 20 kg 
i.e. 1500 + 20 x ( body weight in kg – 20)ml 

 
 

 
 

Management of severe bleeding 

In case of severe bleeding, admit the patient in the hospital and investigate to look for the cause and site of 

bleeding and take immediate measures to stop the bleeding. 

- Patients may have severe epistaxis, haemoptysis or GI bleed which may present with profound shock. Urgent 
blood transfusion is life-saving in this condition. 

- If blood is not available, manage shock with proper IV fluid or plasma expander. 

- If patient has thrombocytopenia with active bleeding, treat with blood transfusion and then if required 

platelet transfusion. 

- In case of massive haemorrhage, prothrombin time (PT) and APTT should be tested to rule out coagulopathy. 
Patients of severe bleeding may have liver dysfunction and in such case, liver function test should also be 

performed. Rarely, intracranial bleed may also occur in patients who have severe thrombocytopenia and 

abnormality in coagulation profile. 

It should be remembered that not the low platelet count, but platelet dysfunction is usually a more 
important factor for bleeding in dengue. So, indiscriminate platelet transfusion should be avoided. 



 

 

 

 

Intensive Care Management of patients with Severe Dengue
 

Patients with Severe Dengue, Dengue shock syndrome, Dengue hemorrhagic fever and expanded Dengue 
syndrome usually require Intensive care unit admission and management.

 
A. General supportive measures wi

judicious fluid management, Airway management and Mechanical ventilation if
 

B. Specific supportive therapy consists of hematological and coagulation abnormalities correction, Renal 
support, Hepatic, Cardiac and Neurological support along with prevention and treatment of super
infection. 

 
A. Oxygen therapy: Hypoxia and increased work of breathing is a common manifestation of severe

 
Scenario1. You are asked to see a patient admitted 
oxygen saturation of 85%. What steps would you take to increase the

 
Positioning of patient (comfortable and best

Propped up for volume overload, Ascites
Lateral position with healthy side up for unilateral pneumonia/ pleural effusion

 
Start oxygen supplementation with a target SPO2 around 95% 

(Dengue shock state

KEY NOTES 

 Use whole blood/ fresh frozen plasma/ cryoprecipitate in coagulopathy.

Indications for blood transfusion 
 Loss of blood (overt blood) 
 Refractory shock despite adequate f
 Replacement volume should be 10 ml/kg body weight at a time and coagulogram should be done
 If fluid overload is present, packed cell transfusion is to be given @ 5ml/kg bodyweight

Indications for platelet transfusion
 Prophylactic platelet transfusion: 

bleeding manifestations. 
 Prophylactic transfusion in surgical cases

morbidities. 
 Therapeutic transfusion: Recommended in

- Haemorrhage with or without thrombocytopenia.
- Prolonged shock with coagulopathy and abnormal coagulogram.
- In case of systemic bleeding, platelet transfusion may be needed in addition to red cell 

transfusion. Whole fresh blood transfusion doesn’t have any role in managing 
thrombocytopenia. 

See Annexure 

ntensive Care Management of patients with Severe Dengue

Patients with Severe Dengue, Dengue shock syndrome, Dengue hemorrhagic fever and expanded Dengue 
syndrome usually require Intensive care unit admission and management. 

General supportive measures will consist of Oxygenation therapy, Maintenance of circulation by 
judicious fluid management, Airway management and Mechanical ventilation if

Specific supportive therapy consists of hematological and coagulation abnormalities correction, Renal 
rt, Hepatic, Cardiac and Neurological support along with prevention and treatment of super

Hypoxia and increased work of breathing is a common manifestation of severe

1. You are asked to see a patient admitted in ICU with Dengue who is short of breath and have an 
oxygen saturation of 85%. What steps would you take to increase the oxygenation?

Positioning of patient (comfortable and best oxygenating) 
Propped up for volume overload, Ascites 

healthy side up for unilateral pneumonia/ pleural effusion
 

If SPO2 <90% in Room Air 

Start oxygen supplementation with a target SPO2 around 95% 
(Dengue shock stateperipheral perfusion compromised ABG preferred)

zen plasma/ cryoprecipitate in coagulopathy. 

Loss of blood (overt blood) – 10% or more of total blood volume 
Refractory shock despite adequate fluid administration, and declining Hct 
Replacement volume should be 10 ml/kg body weight at a time and coagulogram should be done
If fluid overload is present, packed cell transfusion is to be given @ 5ml/kg bodyweight

Indications for platelet transfusion 
Prophylactic platelet transfusion: May be given at level of<10000/mm3 in the absence of 

Prophylactic transfusion in surgical cases: See chapters on Pregnancy, and Dengue with Co

Recommended in 
Haemorrhage with or without thrombocytopenia. 
Prolonged shock with coagulopathy and abnormal coagulogram. 
In case of systemic bleeding, platelet transfusion may be needed in addition to red cell 

esh blood transfusion doesn’t have any role in managing 

See Annexure 2 for dose of platelet transfusion 
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ntensive Care Management of patients with Severe Dengue 

Patients with Severe Dengue, Dengue shock syndrome, Dengue hemorrhagic fever and expanded Dengue 

ll consist of Oxygenation therapy, Maintenance of circulation by 
judicious fluid management, Airway management and Mechanical ventilation if needed 

Specific supportive therapy consists of hematological and coagulation abnormalities correction, Renal 
rt, Hepatic, Cardiac and Neurological support along with prevention and treatment of super- 

Hypoxia and increased work of breathing is a common manifestation of severe Dengue. 

in ICU with Dengue who is short of breath and have an 
? 

 

healthy side up for unilateral pneumonia/ pleural effusion 

Start oxygen supplementation with a target SPO2 around 95% 
ABG preferred) 

Replacement volume should be 10 ml/kg body weight at a time and coagulogram should be done 
If fluid overload is present, packed cell transfusion is to be given @ 5ml/kg bodyweight 

May be given at level of<10000/mm3 in the absence of 

: See chapters on Pregnancy, and Dengue with Co- 

In case of systemic bleeding, platelet transfusion may be needed in addition to red cell 
esh blood transfusion doesn’t have any role in managing 



 

Nasal cannula (Fig 7): the oxygen flow titrated to 1
(Higher flow can cause irritation. 

Nasal cannula usually delivers 24
 

(This can increase delivered oxygen t
 

 

Fig 7. Nasal Cannula
 
 

Scenario 2. This patient was started on a Simple Oxygen face mask with a flow of 8 L/min, but his oxygen 
saturation remains 85%, what are the next option

 
Identify and treat the cause of hypoxemia 

(Drain pleural effusion with precaution 
considering the platelet count,

cautious diuresis in volume overload)

partial rebreathing or non-rebreathing face 
mask oxygen (Fig 9 and 10)

(provide up to 60% and 80% oxygen 
respectively at an oxygen flow of 10

 
(In order to deliver the oxygen properly 

through these mask one has to ensure that the 
oxygen flow from the flowmeter is high 

enough that the bag remains fully expanded 
during respiration and only partially collapses 

during inspiration) 
 

Clinical examination and relevant 
investigations to determine cause 

of hypoxia

If oxygen requirement is more or
Flow requirement is more than 6 L/min 
or patient is mouth breather

Important causes of hypoxia in Dengue may be
-large pleural effusion 
-acute pulmonary edema due to volume 
overload 
-alveolar hemorrhage 
-acute respiratory distress syndrome
-associated bacterial pneumon
-severe anaemia 

Nasal cannula (Fig 7): the oxygen flow titrated to 1-6 L/min 
(Higher flow can cause irritation. Assure humidified oxygen delivery

Nasal cannula usually delivers 24-40% of oxygen) 

Face mask (Fig 8) 
(This can increase delivered oxygen to 35-50 % at a flow rate of 5-10 L/min)

 

 

Fig 7. Nasal Cannula Fig 8. Simple oxygen face mask

Scenario 2. This patient was started on a Simple Oxygen face mask with a flow of 8 L/min, but his oxygen 
saturation remains 85%, what are the next options? 

Identify and treat the cause of hypoxemia 
(Drain pleural effusion with precaution 

considering the platelet count, 
cautious diuresis in volume overload) 

rebreathing face 
mask oxygen (Fig 9 and 10) 

oxygen 
respectively at an oxygen flow of 10-15 L/min) 

(In order to deliver the oxygen properly 
through these mask one has to ensure that the 

oxygen flow from the flowmeter is high 
enough that the bag remains fully expanded 

ially collapses 

Fig 9 and Fig 10

Clinical examination and relevant 
investigations to determine cause 

of hypoxia 
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If oxygen requirement is more or 
Flow requirement is more than 6 L/min 
or patient is mouth breather 

Important causes of hypoxia in Dengue may be: 

acute pulmonary edema due to volume 

acute respiratory distress syndrome 
associated bacterial pneumonia 

6 L/min 
Assure humidified oxygen delivery 

10 L/min) 

 

Fig 8. Simple oxygen face mask 

Scenario 2. This patient was started on a Simple Oxygen face mask with a flow of 8 L/min, but his oxygen 

Fig 9 and Fig 10 
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Scenario 3. The patient's work of breathing still remains high and the saturation remains below 
becoming restless. What should be done now?

B. Airway Management
Scenario 4. The patient failed to improve on HFNC and subsequent BIPAP with increasing oxygen requirement 
and tachypnea. He is unable to speak a full sentence and has increased use of accessory muscles of breathing. 
What should be done next?

90%, as he is 

As invasive mechanical ventilation has its complications, two non-invasive devices may be tried to improve 
oxygen before reverting to invasive ventilation.

(Fig 11)

l Can deliver controlled humidified oxygen up to 100%

l Uses a heated humidified circuit

l The flow can be increased up to 60 L/min in order to 
match the patients flow demand

l Particularly helpful in patients with high work of 
breathing

l Can provide a positive pressure of around 5cm H2O in 
order to keep the atelectatic regions of the lung open 
and improve oxygenation

l More comfortable than non-invasive ventilation and better 
tolerated by the patient

l Patients can speak and talk while on HFNC.

Non-invasive Ventilation or BIPAP (Bilevel positive airway pressure)

lThis device provides inspiratory pressure support (IPAP) of up to 30 cm H 0 and Positive end expiratory 2

pressure may be titrated up to 10 cm of H 0 (EPAP).2

lIf proper device is used, this can also provide controlled humidified oxygen.
lAn interface of nasal or facial mask is needed to provide a tight seal to avoid air leak.
lThis device is particularly helpful in COPD patient who develop pneumonia secondary to dengue and 

starts retaining carbon dioxide.
lIt can also be used for patients who are fatiguing out due to increased work of breathing and getting 

hypoxic and retaining carbon dioxide but still not sick enough to require invasive ventilation.
lPatients who are alert, cooperative and haemodynamically stable with no, or mild, metabolic acidosis 

may benefit from non-invasive ventilation.
lProper explanation to the patient should be done before applying this device in order to increase 

compliance and tolerance.
lThe IPAP and EPAP pressures should be started at a low level of 8 and 4 and gradually titrated up as per 

patient comfort and avoiding air leaks.
lEPAP and oxygen should be titrated to improve oxygen saturation and IPAP should be titrated to reduce 

work of breathing and removing carbon dioxide by generating tidal volume.

NIV failed to improve patient's status

High Flow Nasal Cannula (HFNC) 

lWorsening hypoxia
lincreasing work of breathing
lconscious level is poor due to Dengue 

encephalitis or other neurological 
complications of Dengue(GCS<8)

lto prevent aspiration of oral contents and 
relief of upper airway obstruction

longoing bleed from oropharyngeal mucosa or 
massive hematemesis

lto clear the trachea-bronchial tree if there is 
massive hemoptysis or massive secretions

Fig11. High Flow Nasal Cannula
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 check for oxygen source, availability of a properly working suction, airway tray/ 
cart, monitors, drugs, and personal protection 

 properly positioned and Pre-oxygenated 
 induction by anesthetic agents like propofol and paralytic agents like 

succinylcholine 

Intubate by most experienced member of the team, preferably an anesthesiologist 
(entirely be based on clinical judgement and not on any blood gas value) 

 
AVOID emergency cricothyrotomy or tracheostomy 

(highly dangerous in Dengue patient with thrombocytopenia and bleeding diathesis) 

Post intubation, secure the tube 
(A check X-ray should be taken to ensure positioning of the tube and any underlying lung pathology) 

 
 

C. Mechanical Ventilation. 
 

Scenario 5. As the patient is intubated he suddenly drops his blood pressure how should this be managed 
and what should be the initial ventilator settings in these patients? 

 
Due to capillary leak and blood loss these patients are intra-vascularly depleted and institution of positive 
pressure ventilation will cause further decrease in blood pressure by decreasing venous return and decreasing 
cardiac output. This should be apprehended even before instituting positive pressure and proper volume 
replacement should be done and ventilation should be initiated with low pressure levels. 

 Airway suctioning should be kept to minimal as to prevent suction trauma and bleeding.
 Ventilation can be started with Volume control or Pressure Control mode of ventilation.

 

 The settings with volume control mode of ventilation
o Tidal Volume: 6ml/kg predicted or ideal body wt. (see appendix for calculation) 
o FIO2 titrated to keep Oxygen saturation90-95% 
o Respiratory rate titrated to keep minute ventilation (Tidal volume X Respiratory rate) 

commensurate to patients’ demand as these patients will have high minute ventilation due to 
metabolic acidosis. Maximum respiratory rate upto35/min 

o Inspiratory: Expiratory ratio usually1:3 
o Inspiratory flow should be titrated to ensure smooth delivery of inspiratory breath (usually 40- 

60L/min) 
o PEEP should be titrated as per PEEP/FIO2 table (See the table below). High PEEP should be 

avoided in these patients as it can precipitate hypotension. 
o Inspiratory trigger should be kept at 2l/min of flow triggering 
o Alarm should be set up to sound if it exceeds the set limit. In patients with large pleural 

effusion and tense ascites the alarm limits should be set at a higher level to allow adequate 
tidal volume delivery. 

o Proper humidification circuit and filter should be placed in ventilator circuit. 
 

Table PEEP/FIO2 
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 The settings with Pressure control mode of ventilation should be as follows
o Pressure control to be titrated to keep tidal volume at 6ml/kg ideal body weight. Upper limit of 

pressure 30 cm H2O.In patients with large pleural effusion or tense ascites the upper pressure 
limit should be increased to allow adequate delivery of tidal volume. 

o Respiratory rate to match patients minute ventilation 
o I:E ratio1:3 
o PEEP and FIO2 titrated as per PEEP/FIO2table 

 
 Once the patient is on a ventilator at least for initial few days, intermittent boluses of sedation 

(midazolam) or analgesia (morphine or fentanyl) or if necessary a continuous infusion of these drugs 
should be given.

 These drugs should be titrated up or down as per the patient’s condition with the goal of keeping lightly 
sedated

 If patient is not breathing synchronously with the ventilator in spite of sedation and analgesia, 
neuromuscular blocker (Atracurium) can be given either as an intermittent bolus or continuous infusion.

 This measure should be undertaken only in ICUs with proper monitoring facility and trained nursing and 
medical staff round the clock.

 Continuous oxygen saturation and if possible End tidal carbon dioxide should be monitored in all 
patients on ventilation.

 These should be verified with periodic arterial blood gas analysis.
 Once the patient is stabilised and overall condition improves the process of weaning should be started 

without delay as each additional day on ventilator increases the chances of ventilator associated 
pneumonia.

 The weaning is usually performed by discontinuing the ventilator and putting the patient on a 2 piece for 2 
hours.

 If after 2 hours the breathing and oxygen saturation is stable patient can be extubated.
 

Management of EDS 
 

Dengue viral hepatitis: 
 In some DF patients the AST/ALT level may be very high and PT may be prolonged. 
 Hepatic involvement is commonly associated with pre-existing conditions like chronic viral hepatitis, 

cirrhosis of liver and hepatomegaly due to some other cause. 
 Patient may also develop hepatic encephalopathy due to acute liver failure. 
 Liver involvement also sometimes associates with DF in pregnancy. Low albumin due to chronic liver 

disease may be associated with severe DHF and bleeding. GI bleeding is common in this condition and 
patient may go to severe DSS. These patients should be managed carefully with hepatic failure 
regimen with appropriate fluid and blood transfusion. If PT is prolonged, intravenous vitamin K1 may 
be initiated in such conditions. 

 
Dengue myocarditis: 

 Dengue infection may rarely cause acute myocarditis which may contribute to develop DSS. 
 Cardiac complications may be seen in CAD, hypertension, diabetic and valvular heart disease. 
 Management of shock with IV fluid in such cases is sometime difficult due to myocardial dysfunction. 

Patient may develop pulmonary oedema due to improper fluid management. 
 Consider use of Aspirin and other anti-platelet agents 
 Cardiac ischemia or electrolyte disturbances should be frequently reassessed. 
 Patient may develop congestive or biventricular failure. 
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 Patient clinically deteriorating 
 Prolonged Fever beyond 7days 
 Increasing Spleen size 
 Worsening Cytopenia 

o Hb < 9gm/dL 
o Total Leukocyte Count <2000/cmm 
o Absolute Neutrophil Count <1000/cmm 
o Platelet count < 100,000/cmm (persisting for 72 hours or more) 

 Paradoxically low ESR 
 Worsening Liver function 
 Bleeding manifestations despite normal platelet count 

Start IV Dexamethasone if secondary 
infections have been excluded 

Macrophage Activation Syndrome (MAS): When to suspect in Dengue infection and How to treat it? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Bone marrow aspiration and trephine 
biopsy 

Likely to be MAS/HLH 

Evidence of hemophagocytosis 

Unlikely to be MAS 
Rule out other causes 

 Ferritin > 2000ng/mL 
 Triglycerides >265mg/dL 
 Fibrinogen <150mg/dL 
 PT or APTT > 1.5times 

 Ferritin > 10,000ng/mL 
 Ferritin < 500ng/mL 
 Triglycerides <265mg/dL 
 Fibrinogen >150mg/dL 
 Normal PT,APTT 

 Serum Ferritin 
 Serum Triglycerides 
 Fibrinogen Level 
 PT,APTT 
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Recommendation: - 
 Dose of antihypertensive drugs should be titrated according to blood pressure. Target MAP (mean 

arterial pressure) should be ≥ 65 mm of Hg. 
 Diuretics should be avoided in Critical phase or during Hemoconcentration. 
 Beta blockers should be withdrawn in presence of shock or heart failure. 
 Calcium channel blockers, ACE Inhibitors, ARBs are relatively safe unless renal function deteriorates. 

Key points: 
 If patient is on insulin, dose adjustment may be necessary according to patient’s CBG 
 Hold OHA in Critical period& initiate regular insulin during critical period with regular CBG 

Monitoring. 

 
DF in Hypertension: 

Management of DF/ DHF with co-morbid illness 

 Hypotension is a late sign of shock. However, a BP reading that is considered normal for age may, in 
reality, be low for patients with uncontrolled hypertension. Similarly, what is considered as “mild” 
hypotension may in fact be profound. 

 Clinical signs of shock are better to guide clinical diagnosis of DSS than the BP. 
 ß-blockers, a common anti-hypertensive 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 ß- 
blockers. 

 Calcium channel blockers may cause tachycardia. So, tachycardia in these patients may not indicate 
hypovolemia. Knowing the baseline heart rate before the dengue illness is helpful in the 
haemodynamic assessment. 

 

 
DF in Diabetes: 
Sometimes diabetic patients may present with severe complication in DF when target organs are involved like 
diabetic retinopathy, neuropathy, nephropathy, vasculopathy, cardiomyopathy and hypertension. 

 The blood sugar may become uncontrolled sometimes requiring insulin therapy for better 
management. 

 Hypoglycaemia may occur in those patients taking oral hypoglycemic agents (OHA) e.g. long-acting 
Sulphonylureas, but who has poor oral intake. Hypoglycaemia may be aggravated by dengue 
hepatitis. 

 Gastrointestinal absorption of OHAs is unreliable because of vomiting and diarrhoea. 
 Metformin may aggravate lactic acidosis, particularly in dengue shock syndrome (DSS). 

 

 
DF in patients on Anti-Coagulants: 

 Keep Clopidogrel and Aspirin in those patients already taking these agents. 
 Interrupt warfarin use and replace it with heparin as soon as the INR level is below the therapeutic 

range. Reintroduce warfarin after one week. Perform serial platelet monitoring and coagulogram 
during one week. Interrupt use of medications if platelet count is equal to or less than 50,000/mm3, 
and if there is bleeding or shock. 

 Clopidogrel and Aspirin interruption may be considered depending on the intensity of progressive 
reduction in the number of platelets. 
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lPatients with dengue and at low short term risk of thrombosis:
o Patients with stable coronary artery disease.
o Patients who have undergone coronary angioplasty with stent implantation more than six months 

before.
o Patients with Chronic AF and no risk factors for thrombosis (or only one risk factor).
o Patients with biological valvular prostheses.

Recommendation: Interrupt the use of aspirin. Consider interrupting clopidogrel and warfarin for one 

week.
lPatients with dengue hemorrhagic fever: Interrupt immediately the use of all antithrombotic agents.

Recommended Antiplatelet management in post PCI patient with Dengue infection

It has been seen that End Stage Renal Disease (ESRD) on dialysis patients developed severe dengue, much higher 
than that of the general population. The reason for this higher incidence could possibly be attributed to the 
complicated pathophysiology associated with ESRD.

lAmong the cytokines, TNF-á and IL-6 are reported to be increased in patients with CRF and increase 
vascular permeability markedly and put patients at a higher risk for developing DHF/DSS.

lCytokine cascade can cause endothelial cell dysfunction by decreasing the attachment of endothelial 
cells and reducing thrombogenecity, which might also contribute to the pathogenesis of DHF/DSS in 
patients with renal failure.

In treating patients with DF, there are certain signs that may raise physicians' suspicion of the development of 
DHF/DSS:-

lExtensive petechie/echymosis, overt bleeding, marked thrombocytopenia

lElevated liver enzymes, proteinuria, hypoalbuminaemia

Furthermore, the low baseline hematocrit in patients with RF and low baseline platelet count in dialysis patients 
as a result of uremia and the use of heparin in dialysis could be other obstacles to early recognition of 
hemoconcentration and thrombocytopenia in dengue viral infection. These may lead to ignorance of clinical 
symptoms/signs and misinterpretation of the laboratory data and thereby increase the risk for delayed diagnosis 
of DHF/DSS in patients with renal failure and dengue viral infection.

For treatment of DHF/DSS, the three most important issues are:

lFluid supply,

lElectrolyte balance,

lBleeding control.

Renal involvement in DF:
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Key Points in management: 
 WHO recommended fluid amount may lead to hypervolemia and pulmonary oedema due to anuria. 
 Urine output cannot be an indicator for monitoring of fluid status in CRF 
 Diuretics may have limited effect in hypervolemia with CRF 
 Dialysis may be required but intra-dialytic hypotension should be avoided by careful monitoring 
 Cautious use of Ringer lactate solution otherwise it may cause hyperkalemia leading to tissue acidosis 
 Safety of starch solution is not well established in CRF 
 As haemodialysis is difficult in shock stage, continuous renal replacement therapy (CRRT) may be 

considered 
 Qualitative platelet dysfunction is common cause bleeding diathesis in CRF. Desmopressin may be 

used for temporary correction of bleeding time. 
Desmopressin can shorten the prolonged bleeding time, release endothelial haemostatic factors, and promote 
the adhesion of platelets to the vascular sub-endothelium; therefore, it is used to improve platelet function in 
von Willebrand’s disease and cause haemostasis in uremic patients. Furthermore, because desmopressin also 
has the effect of water retention, it seems reasonable to restore body volume in DHF/DSS. 

 
Dengue associated acute kidney injury 
High risk group: male gender, DHF, MODS, and diabetes mellitus 
Renal manifestations of dengue 

 Electrolyte imbalance, tubular injury 
 Glomerulonephritis 
 Podocytopathy 

 
Key points to remember during Management 

 Careful assessment of warning signs and blood volume 
 Judicious fluid management initially with crystalloid solutions 
 Frequent serum CK levels estimation for early detection of rhabdomyolysis 
 Avoidance of nephrotoxic drug 
 Timely and adequate supportive treatment 
 Renal replacement therapy 

Currently, there are no specific recommendations for either conservative treatment or dialysis for patients 
with dengue, and the effects of AKI on the quality of life. 

 
CNS involvement in DF: 
Unlike other arboviral infections, Dengue virus doesn't usually cause neurological manifestations. However, in 
recent years, neurological manifestations of dengue have been documented. The serotypes most commonly 
associated with CNS manifestations are DEN2 and DEN3. 

 
Clinical features: 

1) Those due to neurotropic effect of virus Encephalitis, Meningitis, Myelitis, Myositis 
2) Those due to systemic complications Encephalopathy, Stroke, Hypokalemic paralysis 
3) Post infectious complications Encephalomyelitis, Optic neuritis, GB Syndrome 

How to diagnose? 
The following criteria needs to be satisfied- 

1. Fever 
2. Acute signs of cerebral involvement 
3. Presence of IgM DENGUE Antibody (ELISA) or dengue genomic material in the serum and/or CSF 
4. Exclusion of other causes of viral encephalitis 
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Management: 
1. Dengue with CNS manifestations is considered as severe dengue and should be admitted in hospital 
preferably in ICU. 
2. General management includes monitoring and maintenance of airway, adequate oxygenation, hydration 
and nutrition. 
3. Standard fluid therapy guidelines for severe dengue should be followed. 
4. Seizures can be controlled by standard anti-epileptics. 
5. Raised ICT to be lowered by head up nursing, mannitol (cautiously) and steroids. 
6. If bacterial infections remain a possibility, then empirical antibiotics to be given, followed by according to 
culture reports. 
7. No specific antiviral therapy is effective for dengue. 
8. Research into the pathogenesis of dengue may yield new treatments. Current studies have shown inhibition 
of dengue replication by many promising agents like ribavirin, morpholine oligomers, geneticin. 
9. Given the known immune-pathogenesis, there may be also role for immune-suppression. 

 
 

COVID-19: 

Management of DF with co-infections 

Dengue fever and COVID-19 are difficult to distinguish because they share clinical and laboratory findings. 

The first is caused by the flavivirus, while the other by corona virus. Though initial symptoms are similar, the 
distinction can be made as the disease progresses. Headache, joint pain, skin rash and vomiting/nausea are 
more common in Dengue. These two diseases can be differentiated by the fact that in dengue, there is a 
decrease in the number of leukocytes with the higher-than-normal amount of lymphocytes (relative 
lymphocytosis) with low blood platelet count. In the case of Covid19, one will have normal WBC  with 
absolute lymphopaenia and normal platelet count in most of the patients. 

 

Focusing on difference between SARS COV 2 and Dengue 

Dengue Covid-19 

 
IncreaseHaematocrit Bilirubin on average within reference range. 

 
Relative lymphocytosis WBC (Leucocytosis 30%. Leucopaenia 25%) Lymphocyte less 

than 1000/cmm: 63%. 
PMN:L signifies poor prognosis 

Thrombocytopenia Platelet count: more than 1lakh/cumm in 95%patients. 
Transaminitis ALT on average within reference range 

Elevation of lipase AST more than 40 u/l only in 37% patients. 
Increased level of CPK LDH more than >245 u/l in 73% patients. 
Prolongation of APTT APTT and PT on average within reference range. 

 
Distinct clinical and initial parameters of Dengue to differentiate from other viral aetiologies: 

1. Positive tourniquet test 
2. Relative bradycardia 
3. Leucopaenia 
4. Specific aspartate aminotransferase [AST] elevation and lipase elevation 
5. Activated partial thromboplastin time [APTT]prolongation 
6. Relative lymphocytosis 

Leucopaenia 

Haemoconcentration Haemoglobinon average within reference range. 
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Diagnosis of co-infection of Covid-19 and Dengue (refer to section on dengue diagnosis) 
 

 RAPID DIAGNOSTIC TEST for Dengue is not recommended under NVBDCP. According to some 
studies, false reported dengue IgM positive cases (by using RDT kit) may happen in Covid-19 infected 
patients. 

 Diagnosis of Covid-19: laboratory confirmed Covid-19 as per existing Govt. guideline. 
 

Management 
Treatment of Dengue-COVID 19 co-infection is very difficult especially in situations like ARDS, myocarditis and 
shock state. Individualized approach should be taken for severe cases, patients with co-morbidities and those 
who are at high risk. There are no such guidelines for combating the co-infections. According to disease 
severity in both disease arm, a patient should be treated considering risk-benefit ratio and proper rational 
approach is always mandatory. 

 
Treatment of Dengue: As per Medical Officer Guideline, Government of West Bengal. (as discussed earlier 
in the text) 
COVID 19 Treatment: As per management protocol for covid-19, published by Department of health and 
family welfare, Government of West Bengal. (Ref: www.wbhealth.gov.in>> guidelines) 

 
 

Special considerations in Dengue-COVID 19 co-infection: 
 

STEROIDS: There is no evidence of viremia and no significant side effects after the administration of 
corticosteroids, irrespective of doses and route. So, if indicated for Covid-19, steroids can be used in 
individualized way considering risk benefit ratio. Safety concern with steroid use is not a big concern; benefit 
in Covid-19 overweighs the risk of using it in dengue. 

 
TOCILIZUMAB: There is more chance of protracted course, prolonged viremia and complications with dengue 
in immunosuppressant therapy as well as Tocilizumab. Tocilizumab should be used cautiously because there 
may be overlapping of raised bio markers like CRP, ferritin, IL-6 in both the diseases. Chance of secondary 
bacterial infection and Tocilizumab induced neutropenia may deteriorate dengue related pancytopenia. It is 
not contraindicated in dengue, in but risk benefit ratio should be considered before initiation. 

 
CONVALESCENT PLASMA TRANSFUSION: Not contraindicated in presence of Dengue co-infection. 

 
ANTICOAGULATION: 
In COVID 19: Low Molecular Weight Heparin e.g., Enoxaparin @ 0.5mg/kg body weight/ day (40mg/day for 
average built adult), subcutaneously, is advised in hospitalized COVID patients for venous thromboembolism 
(VTE) prophylaxis, unless there is a contraindication. 

 
In Dengue: If these patients at high risk for thrombosis are already using clopidogrel and ASA, these drugs 
should be maintained. For people using warfarin, the current recommendation is to withhold it and replace it 
with heparin as soon as the INR is below the therapeutic range and then perform serial platelet and 
coagulation monitoring. The drugs should be withheld if platelet counts are below 50,000/mm3, if there is 
clinical or laboratory evidence of bleeding, or if the patient is in shock. 
For patients with dengue and low short-term risk of thrombosis, the current recommendations are to 
withhold ASA and consider withholding clopidogrel and warfarin for one week. 
In COVID-19 and Dengue Co-infection: Padua score and improve Bleeding Risk Score calculation is required 
before initiating LMWH in dengue COVID co-existence. LMWH use generally not associated with 
thrombocytopenia. 
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Padua Score Bleeding Risk Score

As per COVID treatment protocol the LMWH used as prophylactic dose. If indicated for COVID treatment, LMWH 
use should be individualized as per risk by benefit ratio.

Combination of Severe Dengue with Severe COVID-19 poses a therapeutic challenge with both overlapping and 
contradictory pathophysiological effects on different organ system. These patients should be expeditiously 
referred to a specialized centre for capability of advanced hemodynamic, hematologic, neurologic and respiratory 
and monitoring support.

If patient's condition does not favour transferring, a team of senior clinicians should monitor the following 
parameters frequently in these patients:

lHemodynamic and Volume assessment: This can be done by using bedside clinical examination and non-
invasive methods like Ultrasonography for Inferior vena cava collapsibility, evidence of left ventricular 
and right ventricular dysfunction (commonly seen inCOVID-19).

lIn Dengue due to capillary leak the intravascular volume should be replaced as per guidelines to maintain 
organ perfusion. On the other hand, in COVID-19, Surviving Sepsis Guidelines recommend cautious fluid 
resuscitation to avoid worsening hypoxemia. Thus a balanced approach is necessary to avoid both over 
and under resuscitation.

lCytokine storm (Both Viral in the early stage and bacterial in later stage of COVID-19) and Dengue shock 
syndrome have a similar presentation and may even coexist. COVID-19 cytokine storm has some specific 
treatment with IL-6 inhibitors like Tocilizumab and other immunosuppressive therapy which when 
associated with Dengue can make the patient very prone to secondary infection. So these should be used 
very judiciously inCOVID-19.

lDengue Shock syndrome on the other hand does not have any specific treatment and the management is 
largely supportive with vasopressors and volume support, which is similar to in COVID Cytokine storm.

lSevereCOVID-19 usually requires respiratory support with invasive mechanical ventilation. When 
associated with Dengue infection, it requires some special precautions during airway management 
and ventilation. (See section on ICU management of Dengue Airway and Ventilation section)

Management of severe Dengue and COVID co-infection:
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Other co-infections: 
 

Co-infection Special consideration Remarks 
Tuberculosis - Risk of massive haemoptysis 

- Risk of moderate to massive pleural 
effusion and ARDS 

- Monitor closely for pulmonary 
complications 

- Check LFT at regular interval; consider 
for dose adjustment if hepatitis 
develops 

HIV - Higher risk of DHF, DSS, significant 
bleeding and organ involvement 

- Dengue outcome often poor in HIV 
positives who have opportunistic 
infection & very low CD4count 

- Monitor vitals, check for signs of 
plasma leakage or shock 

- Check LFT, RFT and electrolytes & CD4 
at frequent interval 

Malaria - Malaria should be excluded in the 
beginning without loss of much time as 
it has its specific management. 

- For all dengue positive cases, routinely 
send blood for MP and MPDA 

- Start anti-malarial as soon as possible if 
malaria found 

Chikungunya - Acute complications of DF are 
sometimes severe in presence of 
Chikungunya 

- If joint involvement is predominant in 
DF, chikungunya should also be 
investigated 

Enteric Fever - Seasonality of Dengue & Enteric Fever 
overlap with each other 

- DF may be more complicated with 
Typhoid if antibiotic is started late 

- In highly suspected cases of enteric 
fever, advise blood culture or IgM test 
(Widal test not < 2 weeks of fever) 

- Consider for IV antibiotics 

 
 

Dengue fever and the surgical perspective 

Dengue, the second most important mosquito-borne disease affecting humans continue to remain as menace 
till date. In true sense the Dengue Fever (DF) particularly the Dengue Haemorrhagic Fever (DHS) and Dengue 
Shock Syndrome (DSS) are primarily medical problems. This disease is considered a domain of physicians and 
surgeons have some role to play when asked for. 
There are some issues related to Dengue fever and surgery namely 

 
(1) Complications of Dengue mimicking surgical conditions: 
Abdominal pain developing in dengue patient mimics many of surgical emergencies like cholecystitis, 
pancreatitis and appendicitis. The pathophysiology for the abdominal inflammatory signs is due to leakage of 
plasma into the tissues, lymphadenitis or lymphatic follicular hyperplasia. 

 In cholecystitis gall bladder is thick walled, oedematous usually without any calculus. 
 In pancreatitis the pancreas is bulky, oedematous and ascitic fluid may be present. 
 Right lower quadrant pain in Dengue fever mimicking appendicitis may be due to lymphadenitis and 

inflammation of appendicular lymphatic follicles. 
All the patients with abdominal pain and tenderness should have ultrasonography of abdomen and pelvis; 
Plain X-ray erect view is requested when hollow viscus injury is suspected. CT scan abdomen and pelvis is 
asked for in specific situations. Conservative non-operative treatment and supportive care is primarily opted 
in most of the situations with continuous monitoring. Hastily taken decisions with operative management for 
such patients may lead to serious consequences. 
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(2) Complications of Dengue demanding Surgery 
Some minor operative procedures, needle aspiration or incision drainage of abscess are often needed in 
Dengue patients. A huge anterior abdominal wall or limb haematoma causing compartment syndrome as 
complications of DF may need surgical drainage or fasciotomy after correction of coagulation profile. 
Splenectomy is also reported following splenic rupture developed as complication in Dengue fever. 

 
Intracranial haemorrhage may be a complication in DHF. In patients who are disoriented and have altered 
sensorium especially during convalescence a high degree of suspicion is required; it should not be 
misinterpreted as fever delirium or toxic encephalopathy. With a CT scan of brain, the extent, progress, 
monitoring and response to medical treatment are to be assessed. Craniotomy and evacuation of intracranial 
haemorrhage may rarely be needed. 

 
(3) Risk of undertaking surgery in the presence of Dengue fever 
Surgery in presence of Dengue fever always bears a high risk. Any elective surgical procedure should be 
deferred. If surgery is unavoidable, it can be undertaken after correction of coagulation defect with platelet 
count at least above 1,00,000/ml 

 
(4) Dengue fever happening in the post-surgical patients. 
A patient admitted or operated for a definite surgical ailment may acquire Dengue fever secondarily during 
the hospital stay. During the epidemic period of Dengue fever, in all suspected cases of refractory fever in the 
postoperative period, investigations namely Dengue specific NS1 Ag, IgM, Hb%, PCV and platelet count are to 
be done to exclude Dengue fever and treat accordingly if found positive. 

 
 
 
 

Management of dengue in pregnancy 
 Dengue infection in pregnancy carries more risk. 
 Severebleedingmaycomplicatedeliveryand/orsurgicalproceduresperformedonpregnantpatientswith 

dengue during the critical phase. DF infection in pregnancy carries the risk of more bleeding, foetal 
complications, low birth weight and premature birth. 

 Risk of vertical transmission also increases during pregnancy. 
 Pleural effusion, ascites, hypotension are commonly associated with DF in pregnancy. Involvement of 

lungs and liver is also common in pregnancy. 
 Complications of DF depend on the different stages of pregnancy like early, late, peri-partum and 

postpartum periods. 

 
Effect of Dengue Fever on Pregnancy: Dengue fever adversely affect feto-maternal outcome. 
• First trimester: Abortion, Secondary infections. 
• Second Trimester: Severe bleeding, abruption, threatened preterm labour, deranged coagulation 

profile, frequent transfusions. 
• Third trimester: Abruption, increased incidence of Caesarean section, DIC, PPH, Haematoma 

formation, Infections, delayed wound healing, Maternal death due to DIC, Coagulopathy, Low birth 
weight babies, Pre maturity, Vertical transmission occurs at or near time of delivery. 
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Changes in Pregnancy mimicking Dengue Fever Atypical Effects of Dengue Fever in Pregnancy 

• Normal Physiological changes of 
pregnancy can make the diagnosis of 
dengue fever difficult- 

• Coagulation profile changes & 
Hemodilution shows lower baseline 
haematocrit after the second trimester of 
pregnancy 

• Cardiovascular system changes like 
hypotension and tachycardia 

• Confusion with other pregnancy 
complications like HELLP syndrome, 
impaired liver function, 
thrombocytopenia 

• Capillary leakage may increase in 
presence of Dengue 

• Atypical features more common during 
pregnancy 

• Neurological – Encephalopathy , 
encephalitis, thrombosis 

• Gastrointestinal – Hepatitis, acute 
pancreatitis 

• Renal –Renal failure, haemolytic uremic 
syndrome 

• Cardiac – Myocarditis & pericarditis 
• Musculoskeletal – Myositis & 

rhabdomyositis 

 

 
Management of dengue infection in pregnancy: 

 
 Timely Intervention can bring down fatality from 20% to1%. 
 Younger mothers, more susceptible 
 Fever in pregnant female: A serious concern; TAKE DENGUE INCONSIDERATION 
 Dengue infection in late pregnancy is more risky: Advise on prevention 
 Conservative medical and obstetrical management is the treatment of choice 
 Dengue in pregnancy per se is not an indication or contraindication for caesarean section but 

caesarean section carries more risk 
 Ensure delivery at hospital where blood/blood components and a team of skilled obstetricians and a 

neonatologist are available. 
 No prophylactic platelet transfusion is needed unless obstetrically indicated 

 
 

Inevitable delivery during critical phase - what to do? 
• Bleeding should be anticipated and closely monitored. 
• Blood and blood products should be ready (cross matched and preserved) 
• Ensure minimum trauma or injury during delivery like episiotomy, vertical incision during LUCS 
• Ensure complete removal of the placenta 
• Transfusion of platelet concentrates should be initiated (if platelet Count<50000/cumm) during or at 

delivery but not too far ahead of delivery 
• Transfuse Fresh whole blood/ fresh packed red cell if significant bleeding 
• Do not wait for the haematocrit to decrease to low levels 
• Use ergotamine and/ or oxytocin infusion to prevent PPH 
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Do’s Don’ts 

 
 

Dengue in paediatric age group 
 

Key points: 
 Full spectrum of disease can occur – asymptomatic, undifferentiated fever to dengue with warning 

signs and severe dengue. 
 Severe dengue is common 
 Most susceptible: Babies between 4 to 9months 
 Dengue in infants can be severe (DHF/ DSS/ other complications) in primary infection (the vertically 

transmitted residual anti-dengue antibody can cause immune-enhancement reaction with the primary 
infection by heterotypic dengue virus infection) 

 Mortality in this age group is high. 
 

Clinical  features:   Common  presentation  is  with   “Flu” like features: high fever, running nose, cough, 
conjunctival congestion, vomiting, nausea, anorexia, Irritability / excessive cry. 
Dengue fever is an important cause of febrile convulsion in infants of 5 – 12 months of age. 
Measly look and a bloachable erythematous flush /skin rash with epidemiological relevance are pointers to 
clinical suspicion. Positive tourniquet test, bleeding gum, nose, easy bruisability are common. 
Involvement of liver with raised ALT, AST is found more commonly in infants compared to older children and 
adults. 
Laboratory diagnosis: Same as that in adults. 

Dengue in neonates 
It is rare. However, it needs special mention. 
How does it occur? 

1. Vertical transmission of dengue virus: trans-placentally in late third trimester of pregnancy (Virus has 
been detected in cord blood). For clinical suspicion, always consider the dengue incubation period of 
4 – 10days. 

2. Vector transmission: can also occur rarely. 
 

Features: If a pregnant mother in the peripartum period develops dengue, the possibility of dengue should 
always be considered in the newborn. Severe neonatal dengue illness and even death may occur when there 
is insufficient time for the production of protective maternal antibody. 
Full spectrum of disease can occur: 

- Some neonates may be asymptomatic. Some may develop mild symptoms with fever, skin rash and 
hepatomegaly. Skin rash arouses suspicion. 

- In more severe forms, bleeding manifestations, pleural effusion and hepatic failure are common. 
- Capillary leakage and circulatory collapse or shock may occur. Multi-organ failure can follow. 

 
Laboratory features: Anaemia, leukopenia, thrombocytopenia are frequent and early. Liver function tests 
show deranged function. 

• 

No hypotonic IV 
fluid 
No intramuscular 
injections 

• No steroids • 

• 
 
• 

Admit probable dengue in pregnancy for close monitoring 
PCV and Platelet for monitoring 
Watchful vigilance for warning signs especially when fever starts 
subsiding 
Shock should be detected early where intense fluid management 
helps (NS only) 
For Imminent Delivery: Fresh blood and platelets to be kept ready 
and transfused as required 
Baby to be evaluated for congenital Dengue 

• 
• 
• 
 
 
 
 

• 
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Close differential diagnoses are neonatal sepsis, birth trauma or other severe neonatal illnesses. Severe 
dengue with shock is confused with septic shock. 
Diagnosis: Careful maternal history (mother developing dengue in late third trimester) and epidemiology are 
important diagnostic clues. Standard laboratory tests for confirmation of dengue should be done. 
Management: Symptomatic and supportive treatment under close observation is the mainstay of 
management. 

 
 

Clinical evaluation of plasma leakage and shock in infants and children 

Clinical evaluation of plasma leakage: 
 Children are more prone to plasma leakage because their micro-vasculature is intrinsically more 

permeable. 
 Persistent vomiting and severe abdominal pain are early indicators of plasma leakage. Enlarged and 

tender liver is also common. 
 Laboratory features: 

- Progressive leukopenia and rapid fall of platelet count often precedes plasma leakage 
- A rising haematocrit above baseline is the earliest feature. (Consider the normal haematocrit values 

in infants and children – vide chart) 
 

Clinical evaluation of shock: 
Initially there is COMPENSATED SHOCK to keep systolic blood pressure maintained at normal (or even 
slightly raised) level. (Consider normal BP in infants and children – vide chart). Assessment of 
Compensated Shock is to be made as below: 
 Tachycardia without fever during defervescence – the earliest clinical sign. (Consider the normal 

pulse rate in different age slabs of infants and children – vide chart) 
 Low pulse volume 
 Quiet tachypnoea i.e. increased respiration rate but without effort 
 Signs of peripheral vasoconstriction - cold extremities, prolonged CRT etc. 
 Raised diastolic BP (because of peripheral vasoconstriction). As a result, pulse pressure will be 

narrow (< 20 mm of Hg). 

[Reference / source: Diagnosis and management of dengue in children/ Recommendation and IAP- ID chapter plan of action. Jaydeep 
Choudhury, Digant D. Shastri. Pediatric Infectious Disease, 6 (2014, 59 – 62. Available online www. Sciencedirect.com] 

 

Management of Dengue in infants and children 

Group A. Dengue fever: 

 Control fever with antipyretic: paracetamol 10- 15 mg / kg / dose, maximum 60 mg/ kg / day in around 6 
hourly doses. Also, tepid sponging. Fever control should be stressed upon to prevent febrile convulsion.

 NSAIDs are contraindicated, so also intramuscular injection.
 Fever (insensible water loss), poor intake, vomiting and sometimes diarrhoea make the infant prone to 

dehydration and complications. Adequate hydration should be maintained by encouraging frequent  
breast feeding, use of ORS, fruit juice, plain water etc.

 These patients can be managed in the OPD with instructions. They should be reviewed daily. Always 
perform leukocyte count, platelet count and haematocrit during the uncomplicated febrile stage to get 
the baseline values.

 The parents/care givers should be explained that the child should be brought back to the hospital, if no 
clinical improvement occurs or any of the danger signs develops.

 Considering the socioeconomic status of vast majority of the patients and so also the care seeking 
behaviour of the family, it is the best if these infants are admitted in hospital for close observation.

 In absence of warning signs, if the infant is not taking oral fluid, maintenance IV fluid therapy for few 
hours may be needed.
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Group B. Dengue with warning signs:

Management of compensated shock and hypotensive shock in children are given below.

l All infants should be closely monitored till the risk period is over. The monitoring parameters should be–

- Haemodynamic status: i.e., pulse, BP, peripheal perfusion by CRT every 1 –2hours

- Urine output: every 4 –6 hours (should be > 0.5 ml/ kg /hour)

- Haematocrit values: every 6 –12hours

- Blood glucose estimation and other organ function tests as indicated.

- Respiration: tachypnoea, dyspnoea with deep respiration may develop during shock due to 
development of metabolic acidosis.

- Cerebral function: Due to hypo-perfusion child may be restless, confused, lethargic. Failure of the 
infant to recognize mother/ care giver' face and to make eye contact is an earl sign. (Some older 
children can have clear mental state in profound shock.) The infant fails to respond to pain during 
venepuncture.

- Seizures may occur in shock.

l Often, such children need intravenous fluid therapy as per protocol, usually for 24 –48 hours.

l IV fluid therapy may need revision based on the monitoring parameters.

l An algorithm approach as suggested in the national guideline (Govt. of India) is given below:

[Source/ Ref.: National Guidelines for Clinical Management of Dengue Fever. Ministry of health and Family Welfare, Government of India. 
WHO, NVBDCP & National Health Mission, 2015]
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Dengue controversies

Steroids: No routine use and generally contraindicated. Dexamethasone may be considered in Dengue related 
HLH/ MAS after discussing adverse events and risks of therapy.

Antibiotics: No role in Dengue. Doxycycline has been reported to decrease cytokine release. In protracted disease 
course, secondary bacterial infections to be treated with appropriate antibiotics. If patients present in shock, 
antibiotics may be empirically started till aetiology of shock is clear.

Frusemide: In complicated fluid overload from plasma leakage or excessive crystalloid resuscitation,  frusemide 
with or without 20% albumin may be administered. Benefit of frusemide in paediatric dengue with ARDS or 
polyserositis is well studied.

Tranexamic acid: No controlled trials to advocate or refute use of tranexamic acid in dengue. Have been used in 
heavy menstrual or GI bleed from dengue.

Calcium Gluconate: Hypocalcemia is seen in critical phase of dengue and is a marker of severity. Iv calcium 
gluconate is not well studied in adults but its role in hypocalcemic tetany for children with dengue is reported. 
Routine use for mild hypocalcemia to be avoided. Severe hypocalcemic symptoms like carpopedal spasm warrant 
iv calcium.

Glucose control: Hypoglycemia should be promptly investigated in all drowsy patients and treated with 20g iv 
dextrose bolus. Rechecked in 30 mins. and monitored frequently along with LFT. In critical patients a CBG of 150-
180g/dl should be maintained for best outcome.

Electrolytes/ metabolic acidosis: Electrolyte and acidosis are common in critical phase or ICU patients of dengue. 
Acidotic breathing should prompt an ABG or venous bicarbonate. Empirical bicarbonate infusion is not indicated. 
Lactic acidosis may worsen with bicarbonate. Non-invasive ventilation may help in early acidosis. If CO2 level rises 
or pH drops below 7.25; early intubation is lifesaving.
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ARDS/ ventilation: Use NIV if paO2/FiO2 ratio is more than 150. Restrictive fluids and frusemide +/- albumin 
may help. If paO2/FiO2 ratio is less than 150, early intubation and ARDS ventilator strategy to be followed. 
Indications of ventilation: Severe hypoxia, Severe acidosis, Encephalopathy, Refractory shock, Profuse GI 
bleed, Large bilateral effusion with coagulopathy. 

 
Pleural effusion: Early detection by USG helps early identification of plasma leakage and critical phase of 
Dengue. Effusion should not be aspirated due to risk of haemorrhage. Large bilateral effusions are almost 
always transudative and best managed with diuretics +/- albumin or positive pressure ventilation. 

 
Volume overload/ Plasma leakage: Careful volume resuscitation should be the goal once plasma leakage 
starts as rapid accumulation of effusion and ascites can jeopardize ventilation. Presence of shock along with 
plasma leakage makes a case for colloids (4 to 5% albumin) and Norepinephrine. 

 
Vasopressors and ionotropes: If fluid resuscitation according to Dengue protocol fails to correct shock, patient 
should be shifted to ICU. Norepinephrine is the drug of choice if Mean Blood Pressure is less than 60mmHg or 
drop in Systolic BP less than 90 with decreasing urine output. 
In resource constrained settings Adrenaline may be used although it increases lactic acidosis. Dopamine is 
usually contraindicated (except children) because of usual tachycardia in Dengue. Vasopressin may be added 
to Norepinephrine in refractory shock. In myocarditis and low cardiac output state, dobutamine with 
Norepinephrine may be considered. 

Suggested Admission & Discharge criteria 
 

Admission criteria 

Warning signs 
Persistent high grade fever (38.5o C and above) 

Any of the warning signs including sudden drop of temperature 

Signs and symptoms 

related tohypotension 

(possible plasma 

leakage) 

Dehydrated patient, unable to tolerate oral fluids 

Dizziness or postural hypotension 

Profuse perspiration, fainting, prostration during defervescence 

Hypotension or cold extremities Difficulty in breathing/shortness of breath 

(deep sighing breaths) 

 
Bleeding, 

Organ impairment 

Spontaneous bleeding, independent of the platelet count 

Renal, hepatic, neurological or cardiac 

– enlarged, tender liver, although not yet in shock 
– chest pain or respiratory distress, cyanosis 

Findings through 
further Investigations 

Rising haematocrit 
Pleural effusion, ascites or asymptomatic gall-bladder thickening 

 
Co-existing conditions 

Pregnancy, Co-morbid conditions, such as diabetes mellitus, hypertension, 

peptic ulcer, haemolytic anaemia and others. Overweight or obese (rapid 

venous access difficult in emergency). Infancy or old age 

Social circumstances Living alone; Living far from health facility; Without reliable means of transport 

Discharge criteria 
 

The admitted patients who have recovered from acute dengue infection with visible clinical improvement having no 

fever for at least 24 - 48 hours, normal blood pressure, no respiratory distress from pleural effusion or ascites, 

improvement in clinical status (general well-being, return of appetite, adequate urine output, no respiratory 

distress),persistent platelet count >50,000/cu.mm may be discharged from hospital. 

N.B. This is suggestive only; the attending Doctor should judge on case to case basis and decided 
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Annexure 1: Top Sheet 
 Top Sheet has to be used for every dengue or suspected dengue case admitted in the hospital.
 Daily entry of relevant information has to be made in the Top Sheet according to the timings indicated in 

the form.
 Staff Nurse on duty in the different shifts (who enters the data), the MO/Faculty/ SR who makes the 
round in the ward and the Sister-in-Charge of the ward will sign on the Top Sheet daily.
Here is a prescribed format of the Top Sheet (front page). The back side of the form will have boxes for Day- 
4 to Day-7. Further forms will have to be used if the patient stays for more than 7 days in the IPD. 
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Annexure 2: Practices to be kept in mind 
Intravenous fluid therapy is life-saving in dengue shock. However, there is a “narrow therapeutic index”. In 
other words, fluids have to be given timely, at the appropriate volume, rate, of the appropriate type 
(crystalloids, colloid and/or blood) and for the appropriate duration. Therein lies the challenge to physicians 
for the important practice of fluid titration through frequent and meticulous assessment. Progression of the 
disease through the critical phase should be tracked in hours of plasma leakage. 
Recognizing the cues to discontinue intravenous fluid therapy is just as important as knowing when to start it. 
Given time and haemodynamic stability, other issues such as thrombocytopenia, coagulopathy and raised 
liver enzymes will recover spontaneously or with supportive care. 

1. Buffy coat pooled platelets (BCPP). 

Pooled buffy coat platelet concentrates are derived from four donations of whole blood (obtained from the 
buffy coat of ABO identical donors re-suspended in plasma or additive solutions). BCPP has a volume of 160— 
200 ml, with platelet content ranging from 2.5 to 4.4x1011 per product. 

 
2. Single donor apheresis (SDP). 

A single donation procedure may yield one to three therapeutic doses (depending upon the apheresis system) 
and the donation may be split between two or three bags, depending on counts. SDP are leukocyte reduced. 
For SDP collection, donors are tested for platelet count, transfusion transmitted infection (‘TTT) markers and 
blood group before collection. The average volume for SDP is 200—300 ml, yield or platelet content is 3x1011 
per bag and is thus equal to 5—6 units of RDP. SDPs are expected to increase a patient’s platelet count by 
30—50 000/ul. BCPP serves as an alternative choice of SDP in case of emergency. 

 
3. Different aspects of platelet transfusion. 

a. Compatibility testing is not required for platelet concentrates. Platelet concentrates from donors of 
the identical ABO group are given. However, administrations of ABO non-identical platelet 
transfusions are also an acceptable transfusion practice; in particular, when platelet concentrates 
are in short supply. 

b. Similarly, RhD-negative platelet concentrates should be given, where possible, to RhD-negative 
patients, particularly to women who have not reached menopause. If RhD-positive platelets are 
transfused to an RhD-negative woman of child bearing potential, it is recommended that anti-D 
should be given. A dose of 300 IU of anti-D should be sufficient to cover six SDP or 30 RDP RhD- 
positive platelets within a 6-weekperiod. 

c. Platelets with WBC counts of <8.3x105 in RDP and <5x106 in SDP or BCPP are regarded as leuco- 
reduced platelets. Leuco-reduced platelets offer the advantage of decreased CMV transmission, 
febrile non-haemolytic transfusion reaction and all immunization. Irradiated platelet or blood 
products are used for patients at risk of TA-GVHD. 

d. The standard dose for adults is 5—6 units of RDP or 1 unit of SDP or 1unit of BCPP, equivalent to 
3x1011 platelets. For neonates/infants, the dose of the platelets should be 10—15ml/kg of body 
weight. 
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Annexure 3: Interpretation for primary and secondary infection 
 
 
 
 
 
 
 
 
 
 
 

Primary infection Secondary infection 

IgG = immunoglobulin G; IgM= immunoglobulin M 
 Primary infection: Infected for the first time with a flavivirus 

- Viraemia develops from 1– 2 days before the onset of fever until 4–5 days after 
- Anti-dengue specific IgM antibodies can be detected 3-6 days after onset of fever in 50% of cases and 

by days 6-10 in 95–98% of cases 
- Low levels of IgM remain detectable up to one to three months after fever 
- In addition, the primary infection is characterized by slowly increasing but low levels of dengue- 

specific IgG, becoming elevated by days9-10 
- Low IgG levels persist for decades, an indication of a past dengue infection. 

 Secondaryinfection: 
- Rapid and higher increase of anti-dengue specific IgG antibodies 
- Slower and lower levels of IgM are noticed 
- High IgG levels remain for 30–40days 
- A short-lasting but higher viremia level characterizes the secondary infection compared to the 

primary infection 
Primary infections are characterized by high levels of IgM and low levels of IgG, while low levels of IgM with 
high levels of IgG characterize secondary infections. 
A dengue virus infection is defined as primary if the capture IgM/IgG ratio is greater than 1.2, or as 
secondary if the ratio is less than 1.2. 
mSOFA Score: 

Organ System 0 1 2 3 4 
Respiratory 
SpO2/FiO2 >400 ≤400 ≤315 ≤235 ≤150 

Liver No scleral 
icterus or 
jaundice 

  Scleral icterus or 
jaundice 

 

Cardiovascular, 
hypotension 

No hypotension MAP <70mm 
Hg 

Dopamine ≤5 
or any dose of 
dobutamine 

dopamine>5 
epinephrine≤0.1 

norepinephrine≤0.1 

dopamine>15 
epinephrine>0.1 

norepinephrine>0.1 

Glasgow Coma 
Score 15 13-14 10-12 6-9 <6 

Creatinine 
(mg/dL) <1.2 1.2-1.9 2.0-3.4 3.5-4.9 >5.0 
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Age Range (Beats/ min) Average rate 

Newborn 70-190 125 

2-11 months 80-160 120 

2 yrs 80-130 110 

4 yrs 80-120 100 

6 yrs 75-115 100 

8 yrs 70-110 90 

10 yrs 70-110 90 

12 yrs Girls 70-110 90 

Boys 65-105 85 

14 yrs Girls 65-105 85 

Boys 60-100 80 

16 yrs Girls 60-100 80 

Boys 55-95 75 

18 yrs Girls 55-95 75 

Boys 50-90 70 

 

 Normal pulse rate decreases 
with increasing age. 

 Crying, activity, anxiety are 
common causes of increasing heart 
rate physiologically. 

 Rise of body temperature increases 
heart rate: increase of 1°F causes rise 
of heart rate by 10 /min. 

 Broadly, pathological tachycardia is 
pulse rate persistently> 200 / min in 
neonates, > 150/ min in infants and 
>120/ min in older children. 

Annexure 4: Paediatric References 
Normal range of pulse rates in infants and children 

 

[ Ref. / source: Nelson Text Book of Pediatrics. (18th. Edn., 
2008; Edited by R.M. Kliegman, R.E. Behman, H.B. Jenson, B.F. Stanton. SAUNDERS (ELSEVIER), Philadelphia.] 

Normal range of blood pressure in infants and children 
 

Broadly the appropriate cuff measurements are given 
below: 

 

Age Width (cm) Length (cm) 

Newborn 2.5-4 5-9 

2-11months 4-6 10-13 

1- 2 years 6-9 13-18 

>2 - 8 years 7-10 17-20 

>8 - 12 years 8-12 20-24 

>12 years 12-14 22-26 

 
 

Blood pressure: normal values 
 

Age Systolic (mm Hg) Diastolic (mm Hg)  

Newborn 50-70 25-45 An approximate bedside calculation of BP for 
children > 1 year of age: 
Systolic BP: 90 + (2 X age in years) 
Diastolic BP: 55 + (2 X age in years) 
Lower limit of systolic BP = 70 + (2 X age in yrs) 

2 – 6 months 60-80 30-50 

6 months –1yr 60-90 50-70 

1 – 7 yrs. 70-100 50-70 

7 – 12 yrs. 90-110 50-70 

NB: Pulse pressure: It is the difference between systolic and diastolic blood pressure. Normally it 
ranges 30 – 60 mm of Hg. 

Capillary refill time (CRT): 
Tested in children by pressing the skin over bony prominences e.g., sternum or forehead for 5 
seconds and then releasing the pressure and looking for the time taken for return of circulation / 
colour. 
Normal CRT is within 3 seconds. 
CRT > 3 seconds indicates poor tissue perfusion as in shock. 

 Ideally it should be obtained after 
plotting on the percentile chart of 
normal range of blood pressure. Such 
chart for Indian children has not yet 
been standardized.

 Blood pressure cuff is very important 
for measuring BP in children. Smaller 
than appropriately sized cuff gives 
higher result and larger than 
appropriate one gives lower result of
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[Reference / source: Clinical Paediatrics (4th. Edition), 2017: by Aruchamy Lakshmanaswamy. Published by Wolters Kluwer 
Health (India), Gurgaon, Haryana] 

Haematocrit values during infancy and childhood 
 

_Age Range(%) Mean (%)_ 
Newborn 42 - 66 50 
3 mo. 31 - 41 36 
6 mo – 6 yrs. 33 - 42 37 
7 yrs. – 12 yrs 34 - 40 38 
Adults: Male: 42 – 52                47 

                  Female:      37–47            42 
---------------------------------------------------------------------------------- 

[ Ref./source: Nelson Text Book of Pediatrics. (18th. Edn., 2008; Edited by R.M. Kliegman,R.E. 
Behman, H.B. Jenson, B.F. Stanton. SAUNDERS (ELSEVIER),Philadelphia.] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
For any query about this module you may contact: 

 

 Dr. D. Maji, DDHS (PH), phn. no. 9836046212 

 Dr. P. Roy, State Coordinator (NTD), WHO, phn. no. 9831846130 

 Dr. S. Niyogi, DDHS (Malaria), phn. no. 9830187870 
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Clinical Management of Malaria 
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What is Malaria?  
MALARIA 

 Malaria is a potentially life threatening parasitic disease caused by parasites known as Plasmodium viviax (P. 
vivax), Plasmodium falciparum (P. falciparum), Plasmodium malariae (P. malariae), Plasmodium ovale (P. ovale) 
and Plasmodium knowlesi (P. knowlesi) 

 It is transmitted by the infective bite of female Anopheles mosquito 
 Man develops disease after 10 to 14 days of being bitten by an infective mosquito 
 There are two types of parasites of human malaria, Plasmodium vivax & P. falciparum, which are 

commonly reported from India. 
 The parasite completes life cycle in liver cells (pre-erythrocytic schizogony) and red blood cells 

(erythrocytic schizogony). 

Clinical features 

Fever is the cardinal symptom of malaria. It can be intermittent with or without periodicity or continuous. Many 
cases have chills and rigors. 

 
The fever is often accompanied by 

 headache, 

 myalgia, 

 arthralgia, 

 anorexia, 

 nausea and vomiting 
The symptoms of malaria can be non-specific and mimic other diseases like viral infections, enteric fever etc. 
Malaria should be suspected in patients presenting with above features. Malaria is known to mimic the signs 
and symptoms of many common infectious diseases. The other causes of fever should also be suspected and 
investigated in the presence of manifestations like running nose, cough and other signs of respiratory infection, 
diarrhoea/dysentery, burning  micturition  and/or lower abdominal pain, skin rash/infections, abscess, painful swelling 
of joints, ear discharge, lymphadenopathy, etc. 

All clinically suspected malaria cases should be investigated immediately by microscopy and/or Rapid 
Diagnostic Test (RDT). 

Diagnosis 

Microscopy: Microscopy of stained thick and thin blood smears remains the gold standard for confirmation of 
diagnosis of malaria. The advantages of microscopy are: 

 The sensitivity is high. It is possible to detect malaria parasites at low densities. It also helps to quantify the 
parasite load. 

 It is possible to distinguish different species of malaria parasites and their different stages. 

Rapid Diagnostic Test: Rapid Diagnostic Tests are based on the detection of circulating parasite antigens. Several 
types of RDTs are available (http:// www.wpro.who.int/sites/rdt). The NVBDCP has rolled out bivalent RDTs 
(for detecting P. falciparum and P. vivax) for use in the public health sector. 

RDTs are produced by different manufacturers, so there may be differences in the contents and in the manner 
in which the test is done. The user manual should always be read properly and instructions followed meticulously. 
The results should be read at the specified time. It is the responsibility of the health care personnel doing a 
rapid test for malaria to ensure that the kit is within its expiry date and has been transported and stored under 
recommended conditions. Ensure that correct buffer is always used and not done with buffer for other kits or 
with normal saline/ distilled water. Failure to observe these criteria can lead to incorrect results. 
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It should be noted that Pf HRP-2 based kits may show positive result up to three weeks after successful treatment and 
parasite clearance. 

In these cases, results should be correlated with microscopic diagnosis. 
 

Diagnosis of severe malaria cases negative on microscopy 

Microscopic evidence may be negative for asexual parasites in patients with severe infections due to 
sequestration and partial treatment. Efforts should be made to confirm these cases by RDT or repeat 
microscopy. However, if clinical presentation indicates severe malaria and there is no alternative explanation, these 
patients should be treated accordingly. 

Severe malaria due to P. vivax 

In recent years, increased attention has been drawn to severe malaria caused by P. vivax. Some cases have been 
reported in India along with deaths, and there is reason to fear that this problem may become more common in 
the coming years. Severe malaria caused by P. vivax should be treated like severe P. falciparum malaria, however, 
primaquine should be given for 14 days for preventing relapse as per guidelines after the patient recovers from 
acute illness and can tolerate primaquine. 

Severe malaria: Clinical features 

Clinical features of severe manifestations can develop in P. falciparum infection over a span of time as short as 
12–24 hours and may lead to death, if not treated promptly and adequately. Severe malaria is characterized by 
one or more of the following features: 

 Impaired consciousness/coma [A Glasgow coma score < 11 in adults or a Blantyre coma score < 3 in children.] 
 Repeated generalized convulsions [ > 2 episodes within 24 hours] 

 Prostration: Generalized weakness so that the person is unable to sit, stand or walk without assistance 

 Renal failure (Serum Creatinine > 3 mg/dl.) 

 Jaundice (Serum Bilirubin > 3 mg/dl) 

 Severe anaemia (Hb < 5 g/dl) 

 Pulmonary oedema/acute respiratory distress syndrome [Radiologically confirmed or oxygen saturation 
< 92 % in room air with a respiratory rate >30/min, often with chest in-drawing and crepitations on 
auscultation.] 

 Hypoglycaemia [Plasma Glucose < 4 0 mg/dl] 

 Metabolic acidosis [A base deficit of > 8 mEq/L or, if not available, a plasma bicarbonate level of < 15 mmol/L 
or venous plasma lactate of < 1 5 mmol/L. Severe acidosis manifests clinically as respiratory distress (rapid, 
deep, labored breathing)] 

 Circulatory collapse/shock [Systolic BP < 8 0 mm Hg, < 50 mm Hg in children with evidence of impaired 
perfusion (cold peripheries or prolonged capillary refill).] 

 Abnormal bleeding and Disseminated intravascular coagulation (DIC) [Significant bleeding including recurrent or 
prolonged bleeding from the nose, gums or venepuncture sites; hematemesis or melena.] 

 Haemoglobinuria 

 Hyperpyrexia (Temperature > 106 ° F or > 42 ° C) 

 Hyperparasitaemia ( > 5 % parasitized RBCs). 
Foetal and maternal complications are more common in pregnancy with severe malaria; therefore, those 
need prompt attention. 
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EXCERPTS FROM GUIDELINES FOR DIAGNOSIS & TREATMENT OF MALARIA IN INDIA 

(Based on National Drug Policy on Malaria, 2013) 

Treatment of Vivax Malaria 
 

 
 

Age 
mg) 

Day1 Day2 Day3 Day4 to 14 

CQ 
(150 
mg) 

PQ 
(2.5 
mg) 

CQ 
(150 
mg) 

PQ 
(2.5 
mg) 

CQ 
(150 
mg) 

PQ 
(2.5 
mg) 

 
PQ (2.5mg) 

Less than 1yr ½ 0 ½ 0 ¼ 0 0 

1-4 years 1 1 1 1 ½ 1 1 

5-8 years 2 2 2 2 1 2 2 

9-14 years 3 4 3 4 1½ 4 4 

15 yrs or more 4 6 4 6 2 6 6 

Pregnancy 4 0 4 0 2 0 0 

Note: CQ (chloroquine) 250mg tablet contains 150mg base. 

PQ (Primaquine) is used to prevent relapse but is contraindicated in pregnant women, infants and individuals 
with known G6PD deficiency. Test for G6PD level is not mandatory for giving PQ to a patient. 

Note: Patients should be instructed to report back in case of haematuria or high colored urine/cyanosis or blue 
coloration of lips and Primaquine should be stopped in such cases. Care should be taken in patients with anemia. 

CQ & PQ should be taken after a meal and not on an empty stomach. 

Treatment of Falciparum Malaria 
It is imperative to start the treatment for falciparum malaria immediately on diagnosis. 

(A) Treatment of uncomplicated P. falciparum cases: 

All tablets for a particular day should be taken together, swallowed with water. 
 

Age Group 

(Years) 

1st day 2nd day 3rd day 

AS SP AS PQ AS 

0-1* (25mg) (250+12.5 mg) (25mg) Nil (25mg) 

1-4 (50 mg) (500+25 mg) (50mg) 1 (7.5 mg) (50mg) 

5-8 (100mg) (750+37.5 mg) (100mg) 
 

2 (7.5mg) (100mg) 

9-14 (150mg) 2 (500+25 mg each) (150mg) 
 

4 (7.5mg) (150mg) 

15 & above (200mg) 2 (750+37.5 mg each) (200mg) 
 

6 (7.5mg) (200mg) 

AS= artesunate; SP= sulphadoxine-pyrimethamine. 

PQ = primaquine; prevents transmission of Pf malaria to others by killing the gametocytes. 

*SP is not to be prescribed for children < 5 months of age, who should be treated with alternate ACT. 
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(B) Treatment of uncomplicated P. falciparum cases in pregnancy: 

 1st trimester: Quinine salt 10mg/kg 3 times daily for 7days.

Quinine may induce hypoglycemia. Pregnant women should not start taking quinine on an empty stomach and 
should eat regularly, while on quinine treatment. 

In severe malaria in first trimester of pregnancy, parenteral quinine is the drug of choice. However, if quinine 
is not available, artemisinin derivatives may be given to save the life of mother. 

 2nd and 3rd trimester: ACT-SP.

[Primaquine is contraindicated in pregnancy]. 

In severe malaria during second or third trimester, parenteral artemisinin derivatives are preferred. 
(C) Treatment of mixed infections (P. vivax + P . falciparum) cases: 

 
Mixed infections should be treated with full course of ACT (like falciparum malaria) and   Primaquine 0.25mg per kg 
body weight daily for 14 days (like vivax malaria). 

(D) Anti-malarials for severe malaria cases: 
 

CHOOSE ONE of following four options Follow-up treatment, when patient can 
take oral medication following parenteral Rx 

Artesunate: 2.4 mg/kg i.v. or i.m. given on 
admission (time=0), then at 12 hr and 24 hr, 
then once a day 
(most preferred among artemisinin derivatives). 
Or Artemether: 3.2mg/kg bw i.m. given on 
admission, then1.6mg/kg per day. 
Or Arteether: 150mg daily i.m. for 3 days in 
adults only (not recommended for children). 

 
 
 
Full oral course of Area-specific  ACT is to be given 
after parenteral therapy. 

 
Treat with ACT-SP for 3 days+ PQ single dose (as 
mentioned above). 

Quinine: 20mg quinine salt/kg body weight on 
admission (IV infusion or divided IM inj.) followed 
by maintenance dose of 10mg/kg 
8 hourly; infusion rate should not exceed 
5mg/kg per hour. Loading dose of 20mg/kg 
should not be given, if patient has already 
received quinine. 

Quinine: 
-10mg/kg orally three times a day 
with doxycycline100mg once a day or clindamycin 
(doxycycline is contraindicated in pregnant & lactating 
women and children< 8 years of age) 
- Complete 7 days of treatment. 

Rapid intravenous administration of quinine is dangerous. 
Each dose of parenteral quinine must be administered as a slow, rate-controlled infusion (usually diluted in 5% 
dextrose and infused over 4 hr). The infusion rate should not exceed 5 mg salt/ kg bw per hour. It may cause 
hypotension if administered rapidly. 
If intramuscular quinine is to be given, give it to anterior thigh; and should not be given in buttock in order to avoid 
sciatic nerve injury. The first dose should be split, with 10mg/ kg bw into each thigh. 

The parenteral treatment in severe malaria cases should be given for minimum of 24 hours once started, irrespective of 
patient’s ability to take oral medication earlier than 24 hours. [In parenteral treatment with quinine it should be 
minimum 48 hours]. 
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After parenteral artemisinin therapy, start within 8-12 hours a full course of area-specific oral ACT for 3 days. 
After parenteral Quinine therapy a patient should receive oral Quinine10 mg/kg bw three times a day for 7 days 
(including the days when parenteral dose was given) plus Doxycycline 3mg/kg bw once a day or Clindamycin 
10mg/kg bw 12-hourly for 7 days or ACT as described. [Contraindication of Doxycycline: see table above]. 

Revised dose recommendation for parenteral artesunate in young children [Annex 1] 

Children weighing < 2 0 kg should receive a higher dose of artesunate (3 mg/ kg bw per dose) than larger 
children and adults (2.4 mg/ kg bw per dose) to ensure equivalent exposure to the drug. 

(E) Treatment of patients co-infected with HIV: 

In people who have HIV/ AIDS and uncomplicated P. falciparum malaria, avoid artesunate + SP if they are being 
treated with co-trimoxazole, and avoid artesunate + amodiaquine if they are being treated with efavirenz or 
zidovudine. 

(F) Additional consideration for clinical management: 

I. Use of Antipyretics: Antipyretics should be used if the core temperature is > 38.5 0C. Paracetamol at a 
dose of 15 mg/kg bw every 4 hr. Aspirin & other NSAIDs is no longer recommended because of the risk of 
gastrointestinal bleeding, renal impairment and Reye’s syndrome. 

II. Use  of anti-emetics: Anti-emetics like domperidone or 5 HT3 antagonists like ondansetron can be used. 

III. Management of seizures: If the seizure continues, the airways should be maintained and 
anticonvulsants given (inj. valproate @20 mg/kg loading followed by maintenance @ 10 mg/kg 12 hrly). 
There is no evidence that prophylactic anticonvulsants are beneficial. 

IV. Fluid therapy: Fluid requirements should be assessed individually. Adults with severe malaria are very 
vulnerable to fluid overload, while children are more likely to be dehydrated. The fluid regimen must also 
be adapted to the infusion of antimalarial drugs. Rapid bolus infusion of colloid or crystalloids is 
contraindicated. 

Points to Note – 

 Pre-referral treatment options
Where complete treatment of severe malaria is not possible but injections are available, give adults and children 
a single dose of artesunate injection and then refer to an appropriate facility for further care. 

Every 24 × 7 govt. health facility must have at least 2 doses of injection artesunate as a reserve stock as per a govt. 
circular. 

 Initiation of treatment and advice to the patient/caretaker
Once a suspected case is diagnosed positive by RDT or microscopy, treatment is started. The first dose is always 
taken in the presence of the health volunteer/worker. The blister pack with remaining tablets is given to the 
patient/caretaker to take home with clear instructions. 

- That if the treatment is not completed as prescribed, the disease may manifest again with more 
serious features and may be more difficult to treat. 

- To come back immediately, if there is no improvement after 24 hours, if the situation gets worse  or 
the fever comes back. 

- That regular use of a mosquito net (preferably insecticide treated net) is the best way to prevent 
malaria. 
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Caution: If the patient is a child under 5 years or pregnant, ask the patient to wait for 15 minutes after taking the first 
dose. If it is vomited within this period, let the patient rest for 15 minutes, and then give the first dose again i.e. 
open a new blister-pack and discard what remains of the old. If the patient vomits the first dose again, it is 
considered a case of severe malaria, refer the patient immediately to the nearest Block PHC/ RH/Hospital. 

General recommendations for the management of uncomplicated malaria 
 Avoid starting treatment on an empty stomach. The first dose should be given under observation. 
 Dose should be repeated if vomiting occurs within half an hour of antimalarial intake after anti- 

emetics. 
 The patient should be asked to report back, if there is no improvement after 48 hours or if the situation 

deteriorates. 
 The patient should also be examined and investigated for concomitant illnesses. 

Primaquine therapy: Caution 
 

Caution should be exercised before administering primaquine in areas known to have high prevalence of G6PD 
deficiency. Patient should be advised to stop primaquine immediately if he/she develops any of the following 
symptoms and should report to the doctor immediately: (i) dark coloured urine (ii) yellow conjunctiva (iii) bluish 
discolouration of lips (iv)abdominal pain (v) nausea (vi) vomiting (vii) breathlessness, etc. 

Considering the varying relapse rates, G6PD deficiency and facilities for G6PD testing, individual clinicians should 
weigh risks versus benefits while prescribing  primaquine. 

 
Clinical observation of admitted cases 

 
 Vitals signs with temperature recording
 Urine output
 Coma score
 Blood glucose in comatose/ unconscious patient every 4 hourly

 
Other points 

 
 If a suspected malaria patient has a negative RDT, it can be assumed that the patient does not have 

malaria and another cause of the symptoms should be sought for. If no other cause can be found and 
the clinical suspicion is high for Malaria (e.g. intermittent fever with rigors and sweats), the test 
should be repeated after about 24 hours and special efforts should be made to obtain the 
microscopy result rapidly. 

 If the tests for malaria (both RDT & microscopy) are negative, but history & examination findings 
clearly point to Malaria (uncomplicated/severe) and there is no alternative explanation, such a 
case should only be treated accordingly (full course of chloroquine/ inj. antimalarial respectively). 
Also, tests for malaria should be repeated. It is to be re-emphasized that there is no presumptive 
treatment of Malaria under current Guideline. 
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Don’ts in severe malaria: 

 Do not use

- adrenaline 
- corticosteroids 
- intravenous mannitol 
- heparin (as anticoagulant) 

 Do not overhydrate the patient.
 

MONOTHERAPY OF ORAL ARTEMISININ DERIVATIVES IS BANNED IN INDIA 

Injectable artemisinin derivatives should be used only in severe malaria, followed by oral 
combination therapy. 

 
 

The presently recommended ACT for the North-Eastern States is fixed dose combination of 
Artemether- Lumefantrine (AL). Adult dose: 4 tablets twice daily for 3 days 

(80 mg/ 480 mg per dose). It may be required in case of malaria imported from the NE States. For 
age- wise schedule of AL please go through National Drug Policy on Malaria, 2013. 

 
 
 
 

In a case of uncomplicated falciparum malaria, resistance should be suspected if in spite of full treatment with no 
history of vomiting or diarrhoea, patient does not respond within 72  hours,  clinically  and 
parasitologically; or if danger signs of severe malaria develops even after one day of therapy. Such cases not 
responding to ACT, should be treated with oral quinine with Tetracycline / Doxycycline, or in the line of severe 
Malaria if signs of severe Malaria have appeared. These instances should be reported to the concerned 
Dy.CMOH-II / DDHS (Malaria). 

 
 
 
 
 

 
For any query about this module you may contact: 

 

 Dr. S. Niyogi, DDHS (Malaria), phn. no. 9830187870 

 Dr. P. Roy, State Coordinator (NTD), WHO, phn. no. 9831846130 

 Dr. D. Maji, DDHS (PH), phn. no. 9836046212 
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Annexure: Guideline for administration of Injectable Artesunate for Severe Malaria 
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Notes 
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