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ABSTRACT

INTRODUCTION

Dengue fever is an infection that has been prevalent in India for more than 2
centuries. The number of reported cases of dengue are on the rise globally and South-
east Asia region has a large population which is at risk and susceptible to dengue.

Dengue epidemics have a significant economic and health toll. Epidemic dengue fever

(DF) and dengue hemorrhagic fever (DHF) have emerged as a global public health

problem in recent decades. In fact, the problem has become hyperendemic in many
urban, peri-urban and rural areas, with frequent epidemics. The South-East Asia
Region is one of the regions at highest risk of DF/DHF. Dengue has shown a wide
clinico haematological profile from symptomatically mild disease to extreme fatal

disease with multi organ dysfunctions Clinically.

AIMS AND OBJECTIVES

The aim and objective of the studies are to study the various clinical and
haematological manifestations of patients with Dengue fever, to understand better the
risk factors that lead to Dengue Hemorrhagic fever and Dengue Shock Syndrome and
also to understand the various haematological and biochemical investigation findings

in cases with dengue fever

METHODS

Written informed consent was taken from each patient and study was explained to
each patient. Patients were selected based on inclusion/exclusion criteria. Patients of

Dengue fever were enrolled from OPD patients or patients admitted to the wards/ICU.

Xiv



Appropriate history was taken and clinical examination of these patients was carried
out. Routine investigations like Hb, CBC, RFT’s, LFT’s, RBS, Serum electrolytes
were carried out for each patient from the Central Laboratory. Radiological
investigations like Chest X-ray, Ultrasound of the abdomen or thorax, were carried
out as per the routine standard followed, based on presentation of the patient. There
was no extra cost for these investigations incurred by the patient for being in the
study. Invasive investigations like Pleural fluid tapping and Analysis of the fluids
were carried out where-ever necessary. Written informed consent of the patient was
taken prior to any such investigation. All the data accumulated was compiled properly

and conclusions were drawn from the same.

RESULTS

There is high incidence of dengue fever than dengue hemorrhagic fever or dengue
shock syndrome. Males are slight more commonly affected than females in the ratio
1.27:1. Fever associated with myalgia, headache and retro-orbital pain was the most
common presentation present in all the patients in our study. Rash and positive
tourniquet test were the most common bleeding manifestations (34%) followed by

haematuria (19%) and epistaxis (13%). NS1 antigen was the most common to be

positive in 31 patients (62%), IgM and IgG were positive in 11 and 1 patient

respectively Mean platelet counts were 94000 per cu ml, with lowest count was 10000
per cubic ml. Among all the patients in the study, 56% had normal total wbc counts,
with 10% had leucocytosis and 34% had leukopenia Mean haematocrit was 38.19
+1.92 %, increased levels were found in 20 of patients ( 40%). Acute kidney injury (
S. Creatinine >1.5) was present in 24% of the study patients. Hypokalaemia was

present in 16 % of the patients. Abnormal SGPT was found in 28% of total patients in




this study, with 100% in dengue shock syndrome and 42.9% in dengue hemorrhagic
fever patients. SGOT was found to be raised in 31 patients with 100% in dengue
hemorrhagic and shock syndrome patients. Direct hyperbilirubinemia was found in
6% of patients, with 0% in patients with dengue fever while 75% in patients with
dengue shock syndrome. APTT was raised in 28% of total patients with being 75% of
dengue shock syndrome patients. Total bilirubin was raised in 7 patients in our study

(14%), 1 patient in dengue fever group , 3 patients with dengue hemorrhagic fever.

Ascites was present in 4 patients (8%) which were all patients with dengue shock
syndrome. Pleural Effusion was present all of DSS patients with 6 patients with
dengue hemorrhagic fever patients and overall in 10 patients (20%). Hepatomegaly
and splenomegaly was present in 18 patients (36%) in our study , being all the
patients of dengue hemorrhagic fever and dengue shock syndrome patients, while 7

patients (17.9%) with dengue fever patients.

CONCLUSION

In summary, young adults are at risk of dengue the most. Diagnosis of this vector
borne disease is usually straight forward and no advanced clinical skill required, this
disease has variety of clinical and haematological presentation, with early diagnosis
and treatment we can reduce the burden of this disease especially in the endemic
countries like India. Further studies will be needed to keep track of the changing

epidemiological and clinical trends of dengue. More extensive studies to assess DHF

are needed. Also a look into the differences of primary and secondary dengue and

their profile is essential.
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Introduction

INTRODUCTION

Dengue fever is an infection that has been prevalent in India for more than two
centuries. The first recorded epidemic of clinically dengue like illness occurred at
Chennai in 1780 and the dengue virus was isolated for the first time almost
simultaneously in Japan and Calcutta in 1943-1944. The first proven epidemic of
Dengue occurred along the East coast of India in 1963-64. The first full-blown
epidemic of the severe form of the illness, the dengue hemorrhagic fever/ dengue
shock syndrome occurred in North India in 1996.1 Aedes aegypti is the vector for
transmission of the disease. Vaccines or antiviral drugs are not available for dengue
viruses; the only effective way to prevent epidemic dengue fever/dengue hemorrhagic

fever (DF/DHF) is to control the mosquito vector, Aedes aegypti and prevent its bite.

Year Place

1780 Madras
1824-25 Rangoon to Madras
1844-49 Kanpur, Calcutta
1852-56 Widespread
1870-73 Bombay, Calcutta, Madras
1897-99 Bombay
1901-07 Madras
1907-13 Calcutta, Pune, Meerut
1920-26 Lucknow, Bombay, Calcutta
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1927-28 Coimbatore
1930-33 Madras
1934-36 Madras
1940-45 Calcutta

(Adapted from Chaturvedi U C and Nagar R 2008 Dengue and dengue hemorrhagic

fever: Indian perspective; J. Biosci 2008.33:429-41)

The number of reported cases of dengue are on the rise globally and South-east Asia
region has a large population which is at risk and susceptible to dengue. Worldwide,
an estimated 2.5 billion people are at risk of infection; approximately 975 million of
who live in urban areas in tropical and sub-tropical countries in Southeast Asia, the
Pacific and the Americas.? Dengue epidemics has a significant economic and health
toll. In endemic countries in Asia and the Americas, the burden of dengue is
approximately 1,300 disability-adjusted life years (DALYSs) per million populations,

which is similar to the burden of tuberculosis, in these regions.®

Epidemic dengue fever (DF) and dengue hemorrhagic fever (DHF) have emerged as a
global public health problem in recent decades. In fact, the problem has become hyper
endemic in many urban, peri-urban and rural areas, with frequent epidemics. The
South-East Asia Region is one of the regions at highest risk of DF/DHF, accounting
for 52% of the global risk. Dengue outbreaks now occur in India, as in other high-
burden countries in the Region, such as Indonesia, Myanmar and Thailand.* With
over 16000 cases reported in India every year, which forms only the tip of the iceberg,

a study into the various aspects of dengue fever is imperative.®
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The Need for the Study-

At present, data on adult dengue infections in South Asia is limited and hence there is
need for studies to better understand the laboratory and clinical features of dengue

infections. Hence we take up this study to profile patients of dengue fever at a tertiary

care Dhiraj Hospital.

Dengue, countries or areas at risk, 2008*
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Aim & Objective

AIM
o To study the various clinical and haematological manifestations of patients
with Dengue fever
OBJECTIVES
o To understand better the risk factors that lead to Dengue Hemorrhagic fever
and Dengue Shock Syndrome
o To understand the various haematological and biochemical investigation

findings in cases with dengue fever
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REVIEW OF LITERATURE

1) The Agent-

Dengue fever is caused by the Dengue virus (DENV), which is a single stranded RNA
virus (11 kilo bases long) with an icosahedral nucleocapsid and covered by a lipid
envelope. The virus is in the family Flaviviridiae, genus flavivirus and the type

specific virus is yellow fever.®

The dengue virus has 4 related but antigenically distinct serotypes: DENV-1, DENV-
2, DENV-3 and DENV-4. Genetic studies of sylvatic strains suggest that the 4
serotypes evolved from a common ancestor in primate populations approximately
1000 years ago and that all 4 emerged into a human urban transmission cycle 500
years ago in either Asia or Africa.” Albert Sabin speciated these viruses in 1944. Each
serotype has a different genotype. Viral genotype and serotype, and the sequence of

infection with different serotypes, appear to affect disease severity.

Its genome is about 11000 bases that codes for three structural proteins, capsid protein
C, membrane protein M, envelope protein E; seven non-structural proteins, NS1,
NS2a, NS2b, NS3, NS4a, NS4b, NS5; and short non-coding regions on both the 5'
and 3' ends.® ° Further classification of each serotype into genotypes often relates to

the region where particular strains are commonly found or were first found.
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Structure of Dengue virus- Envelope protein (left) and infectious form with smooth
coat and icosahedral symmetry (right); the red tip binds to lysozomes and helps

release RNA into the cytoplasm.1%!

methyhransierase 119k

Structure of Proteins- NS5 (left) with methyltransferase and polymerase activity and
NS3 (right) with protease and helicase activity; the blue strand associated with NS3 is

part of NS2B protein. All help in viral replication inside the cell 121314
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Dengue virus genome

There is approximately 65% homology between different serotypes of dengue virus.
Despite these differences each of these serotypes result in identical illnesses in

humans and have similar ecological niches.??

2) The Vector —

Dengue viruses are transmitted by the bite of an infected Aedes (subgenus Stegomyia)
mosquito. Globally, Aedes aegypti is the predominant highly efficient mosquito vector
for dengue infection, but the Asian tiger mosquito Aedes albopictus, and other Aedes
species can also transmit dengue with varying degrees of efficiency. Aedes mosquito
species have adapted well to human habitation, and are often seen breeding in small

amounts of stagnant water. Humans are their preferred targets.'®

Female Aedes are daytime feeders. They inflict an innocuous bite, usually on the back
of the neck or ankles, and are easily disturbed during a blood meal, causing them to
move on and finish a meal on another individual, making them efficient vectors. Not
uncommonly, entire families develop infection within a 24-36 hour period,
presumably from the bites of a single infected mosquito. Aedes aegypti is also known
to be the vector for chikungunya virus and yellow fever virus. The mosquito can be
identified by white markings on the legs and the mark in the form of a lyre on the

thorax and is hence also known as the “tiger mosquito”.
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Mosquitoes acquire the infection when they feed on the carrier of the virus. The
mosquito can transmit dengue if it immediately bites another host. In addition,
transmission occurs after 8-12 days of viral replication in the mosquito’s salivary
glands (extrinsic incubation period). The virus doesn’t adversely affect the
mosquito.t®> The mosquito remains infected for the remainder of its life. The life span
of Aedes aegypti is 21 days (15-65). Eggs of the mosquito can withstand desiccation
for prolonged periods. There are rare reports of dengue transmission vertically and

also through needle stick injuries.%’

3) The Host —

Humans serve as the primary reservoir for dengue. Persons with dengue virus in their
blood can transmit the viruses to the mosquito 1 day before the onset of the febrile
period. The patient remains infectious for the next 6-7 days. Once inoculated, the
incubation period of the virus is 3-14 days while viral replication takes place in target
dendritic cells. Infection of target cells of the reticuloendothelial system, such as
dendritic cells, hepatocytes, and endothelial cells, result in production of immune
mediators that help shape the initial and subsequent viral infections with response to

them 18,19,20
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4) Pathogenesis —

After inoculation into the skin after mosquito bite, dengue viruses infect immature
dendritic cells through the non-specific receptor dendritic cell specific ICAM3-
grabbing non-integrin (DC-SIGN).21222% Infected dendritic cells mature and migrate
to local or regional lymph nodes where they present viral antigens to T cells, which
initiates the cellular and humoral immune response. There is also evidence of
abundant replication of DENVs in liver parenchymal cells and in macrophages in
lymph nodes, liver and spleen, as well as in peripheral blood monocytes.?* Both in
vitro and in vivo, macrophages and monocytes participate in antibody dependent
enhancement (ADE).2>?52" ADE occurs when mononuclear phagocytes are infected
through their Fc receptors by immune complexes that form between DENVs and non-
neutralizing antibodies. These nonneutralizing antibodies result from previous
heterotypic dengue infections or from low concentrations of dengue antibodies of
maternal origin in infant sera.?® The cocirculation of four DENV serotypes in a given
population might be augmented by the ADE phenomenon.?® Various hypotheses for

pathogenesis are ° -

a) DENV tropism:

In vitro data and autopsy studies suggest that three organ systems play an important
role in the pathogenesis of DHF/DSS: the immune system, the liver, and endothelial
cell (EC) linings of blood vessels. During the feeding of mosquitoes on humans,
DENV is presumably injected into the bloodstream, with spill over in the epidermis
and dermis, resulting in infection of immature Langerhans cells (epidermal dendritic
cells [DC]) and keratinocytes.1%2 Infected cells then migrate from site of infection to

lymph nodes, where monocytes and macrophages are recruited, which become targets

10
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of infection. Consequently, infection is amplified and virus is disseminated through
the lymphatic system. As a result of this primary viremia, several cells of the
mononuclear lineage, including blood-derived monocytes®, myeloid differentiating
cells*#*> and splenic and liver macrophages®®?" are infected. DENV has also been
shown to have tropism for circulating mononuclear cells in blood and for cells

residing in the spleen, lymph nodes, and bone marrow of infected AG129 mice.®

A review of the literature describing findings on autopsy samples from a total of 160
fatal cases, mostly children or young adolescents (4 to 18 years old) who died within
36 hours of developing shock revealed, in order of frequency, the presence of DENV

in cells in the skin, liver, spleen, lymph node, kidney, bone marrow, lung, thymus, and

brain 24,39,40,41

In vitro studies have shown that all DENV serotypes can actively replicate in EC*?,
and infection results in functional rather than morphological damage. It is not clear
whether EC of different vascular-bed systems have different susceptibilities to DENV
infection. Although increased peripheral microvascular permeability has been shown
to occur in both DHF and DSS patients®, it is conceivable that EC from the
pulmonary and abdominal territories react in a specific way to either infection with or
the response to DENV infection***° resulting in the selective vascular leakage

syndrome characteristic of DHF/ DSS.

Several studies suggest that vascular damage or dysfunction is central in the
pathogenesis of DHF/DSS.%4"4 |t is interesting to note that selective apoptosis of the
microvascular EC in pulmonary and intestinal tissues has been detected in fatal cases
of DHF/DSS, providing a possible explanation for the profound plasma leakage seen

in pleural and peritoneal cavities. In this regard, it is worth mentioning that the major

11
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nonstructural protein 1 (NS1) of DENV has been shown to bind preferentially to EC
of lung and liver tissues.“® It has been hypothesized that recognition of NS1 by anti-

NS1 antibodies could then contribute to the selective pulmonary vascular leakage.

b) Virus virulence :

According to the virus virulence hypothesis, certain DENV strains are responsible for
more severe disease. It has also been proposed that intraepidemic evolution of the
circulating DENV might be responsible for increased severity of disease.
Epidemiological observations in the Americas and in Singapore suggested that the
sequence of infection with particular serotypes and the time interval between primary
infection and secondary infection may play an important role in the development of

DHF.

Epidemics with high incidences of DHF have been linked to primary infection with
DENV-1 followed by infection with DENV-2 or DENV-3.49°051 Furthermore, these
studies indicated that the longer the interval between primary and secondary
infections, the higher the risk of developing severe disease. In addition, age has been
shown to influence the outcome of disease following a secondary infection with
heterologous DENV. In Asia, the risk of severe disease is greater in children than in
adults, in contrast to the Americas, where the adult population is mainly affected and
infection results in milder disease. This difference in disease severity caused by Asian
and American genotypes correlated with structural differences in the two strains of

DENV.5?
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The observation that DHF/DSS is seen primarily in a relative small percentage of
secondary DENV infections and to a much lesser extent in primary infections even
with allegedly virulent strains suggests that host factors must be crucial determinants

of severe disease development.

c) Activation of complement system :

With regard to DENV, investigators noticed that around the time of defervescence,
when plasma leakage may become apparent, high levels of the activation products
C3a and Cb5a are measured in the plasma, followed by an accelerated consumption
and a marked reduction of the complement components in patients with DSS.53>
Therefore, it was hypothesized that complement activation plays an important role in

the pathogenesis of dengue.

It has been proposed that NS1 is an important trigger for complement activation.>®
Binding of heterotypic antibodies to NS1 expressed on infected cells may result in
complement activation. In addition, it is believed that NS1 released from infected

cells can directly activate complement factors present in the fluid phase.*

Several groups have shown that both 1gG1 and 1gG3 were the predominant subclasses
involved in the specific antibody response in human DENV infections.>®®" Both 1gG
subclasses can fix and activate the complement system effectively, whereas 1gG2 and

1gG4 are less effective in this respect.

d) Transient autoimmunity :

Antibodies produced during a DENV infection have been shown to cross-react with
some self-antigens, but it is not clear if production of these antibodies is associated

with secondary DENV infections. For instance, antibodies recognizing a linear
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epitope in the E protein have been shown to bind human plasminogen and inhibit
plasmin activity.®® The presence of serum antibodies specific to NS1 also has been
shown to correlate with disease severity.>® Cross reaction of anti-NS1 with cells of the

liver, EC, and platelets could be at the basis of this observation.
e) Host genetic factors :

Differences in disease severity can be seen at both the individual and population
levels. Several epidemiological studies indicated that genetic factors constitute
important components in disease susceptibility. Several human HLA class | and Il

alleles are associated with development of DHF.
List of HLA and non-HLA genetic factors associated with pathogenesis of DHF/DSS:

Vitamin D receptor polymorphism®

FCyRIIa receptor polymorphism®

G6PD"!

MBL2%2

TGF-p®

TNF-0308A polymorphism®

CTLA-4%

Transporters associated with antigen presentation and human platelet antigen®
DC-SIGN polymorphism?®

HLA class | alleles A*01, A*0207, A*24, B*07, B*46, B*51%’

HLA class Il alleles DQ*1, DR*1, DR*4%’

14



Review Of Literature

f) Antibody dependent enhancement (ADE) :

In most acute virus infection models, the presence of antibodies, both neutralizing and
nonneutralizing, correlates with control, elimination, and eventually protection.
However, a possible detrimental role of virus-specific antibodies has been described
for several viruses as measured by in vitro enhancement of infection of cells®®, a
phenomenon that is not restricted to viral pathogens only. This in vitro phenomenon
was also described for DENV infection, and epidemiological studies have shown an

increased risk of developing DHF/DSS after a secondary DENV infection.”

These observations led to the conclusion that subsequent infection of preimmune
individuals with a different DENV serotype could exacerbate rather than mitigate
disease, a phenomenon that was claimed to be caused by antibodies and termed
antibody-dependent enhancement (ADE) of disease.” Several subsequent
epidemiological studies provided further circumstantial evidence for the role of
preimmunity in the pathogenesis of DHF. ADE could result in infection of a higher
number of target cells, which could lead to the high viral load observed in many
studies.”? Despite several clinical studies, evidence for the role of ADE in human

disease, such as in DENV infections, remains circumstantial.

An alternative or complementary hypothesis is that FcyR mediated entry suppresses
the antiviral immune response. For instance, a study with Ross River virus showed
that viral entry via the FcyR pathway could suppress antiviral genes and enhance IL-
10 production in murine macrophages, while entry via the normal cellular receptor did
not change the antiviral environment.”®" Furthermore, it was shown that virus
replication was necessary in order to promote IL-10 expression. Unfortunately, the Fc

receptor that was involved in ADE was not identified. It was also shown that DENV
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infection of THP-1 cells via FCR suppressed the transcription and production of IL-
12, IFN-y, TNF-a, and NO but enhanced expression of the anti-inflammatory
cytokines IL-6 and IL-10, indicating that ADE of DENV infection also resulted in a
milieu that promoted viral replication. These results must be interpreted with caution,
however, since the effect of ADE of infection on gene expression may be cell

dependent.

The role of preimmunity conferred by vaccination against DENV or other flaviviruses
in the pathogenesis of DENV infections has been studied in limited numbers of
subjects. One study conducted in Thailand reported no differences in the incidence of
DHF in children who had received a live-attenuated DENV vaccine and unvaccinated

controls at 6 to 8 years after vaccination.”

9) Cross reactive T-cell response :

Although memory T cells cross-reactive with a heterologous virus can provide partial
protective immunity, they can also cause substantial immunopathology. The role of
CD8" T cells during DENV infection is not entirely clear, but they may play a role in
clearing infection as well as in immunopathogenesis.’”®’” It is worth noting that a
consistent finding in all examples of T-cell-mediated pathology during acute or
persistent viral infections is morphological tissue damage as a result of cytolysis or
inflammation induced by the high numbers of effector T cells. The efficiency of
activated T cells in clearing virus-infected cells is dependent on the avidity of the T-
cell receptor (TCR) for the HLA-peptide complex, and it is assumed that cross-

reactive T cells of low avidity for heterologous virus are not protective.
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During the acute phase of a secondary infection of humans with heterologous DENV,
highly cross-reactive CD8" T cells with high avidity for the infecting virus are
preferentially activated.’”®’® The majority of these cross-reactive T cells produce high
concentrations of pro- and anti-inflammatory cytokines such as IFN-y, TNF-a, and
IL-13 but somewhat lower levels of IL-10. These high-avidity cross-reactive CD8" T
cells die through apoptosis, but it is not clear whether cells die as a result of
activation-induced cell death or whether apoptosis is selectively induced by cross-
reactive epitopes. Other studies have also suggested that epitopes can regulate the
level of proinflammatory cytokines produced by T cells. Alternatively, low-avidity
cross-reactive CD8* T cells would be preferentially expanded.8! These crossreactive T
cells react differently to the heterologous epitopes than to homologous epitopes by
producing high levels of proinflammatory cytokines, but they lose their cytolytic
activity. Delayed virus clearance would prolong activation of such cross reactive
CD8" T cells, which then results in the production of high levels of cytokines such as
TNF-0, IL-6, or other soluble factors that affect vascular permeability. The
phenomenon where cross-reactive memory T cells for the primary infecting virus are
more efficiently activated, due to the increased frequency and higher activation state
of memory cells, has been called original antigenic sin (OAS). This phenomenon has
also been described for LCMV in mice.8%8! During a secondary infection with a
heterologous serotype, cross-reactive epitopes preferentially reactivate the larger
number of memory T cells against the priming virus more effectively than they
activate naive T cells. However, in accordance to what has been described for several
other systems, it is possible that during a heterologous DENV infection, only a very
small subset of cross-reactive memory T cells will be stimulated to expand because of

a narrowing TCR repertoire. This narrowing of the TCR repertoire in combination
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with the fact that each individual has a unique TCR specificity (private TCR®?) would
result in dominant responses that are unique for individuals. This could explain the
variability seen in disease outcome upon secondary infection with heterologous

DENV.

h) Soluble Factors :

One of the most daunting challenges in DENV research is the identification of soluble
factors that can mediate, either alone or in combination the functional changes
induced in EC that are associated with the increased plasma leakage. Several studies
have shown that concentrations of multiple cytokines and other mediators, as well as
soluble receptors, are significantly increased during severe dengue infections. Higher
plasma levels of IL-1B, IL-2, IL-4, IL-6, IL-7, IL-8, IL-10, IL-13, IL-18, TGF-1p,
TNF-a, and IFN-y have been found in patients with severe DENV infections, in
particular in patients with DSS8848% These studies analyzed samples from infants,
children, and adults infected with different DENV serotypes. It is reasonable to
assume that synergistic interactions between these cytokines will occur. Other
mediators and soluble factors found to be increased in severe disease include vascular
endothelial growth factor (VEGF), granulocyte-macrophage colony-stimulating
factor, monocyte chemoattractant protein 1 (MCP-1), macrophage migration
inhibitory factor, thrombopoietin, soluble vascular cell adhesion molecule 1 (VCAM-
1), soluble ICAM-1, von Willebrand factor antigen, thrombomodulin, E-selectin,
tissue factor (TF), plasminogen activator inhibitor 1 (PAI-1), and tissue plasminogen

activator 46,86,87,88,89

18



Review Of Literature

CD4" T cells have been shown to produce a unique cytokine called the cytotoxic
factor, with peak amounts measured in DHF/DSS cases®®. The validity of these
observations has to be confirmed by independent experiments. Clearly, there is a
substantial redundancy between cytokines (i.e., the lack of one specific cytokine may
be compensated for by another cytokine with overlapping activities), making it
difficult to explain DHF/DSS pathogenesis on the basis of a single cytokine. It is
more likely that multiple cytokines contribute simultaneously in a complex way to the

development of DHF/ DSS.
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THE INTEGRATED VIEW OF PATHOGENESIS:

Langerhans cells and
splenic macrophages
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Adapted from Martina B.E, Koraka P, Osterhaus A.D. Dengue virus pathogenesis: an

integrated view. Clin Microbiol Rev. 2009 Oct; 22:564-81.
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5) Clinical Features —

Dengue is seen as one common monsoon related illness in India but is endemic in
many areas. Most patients experience a prodrome of chills, erythematous mottling of
the skin, and facial flushing (a sensitive and specific indicator of dengue fever). The
prodrome may last for 2-3 days. Children younger than 15 years usually have a
nonspecific febrile syndrome, which may be accompanied by a maculopapular rash.
Classic dengue fever begins with sudden onset of fever, chills, and severe (termed
breakbone) aching of the head, back, and extremities, as well as other symptoms. The
fever lasts 2-7 days and may reach 41°C. Fever that lasts longer than 10 days is

probably not due to dengue.®?

Typically, people infected with dengue virus are asymptomatic (80%) or only have
mild symptoms such as an uncomplicated fever. Others have more severe illness
(5%), and in a small proportion it is life-threatening. The incubation period (time
between exposure and onset of symptoms) ranges from 3-14 days, but most often it is

4-7 days. 5394

The course of infection is divided into three phases: febrile, critical, and recovery. The
febrile phase involves high fever, potentially over 40 °C (104 °F), and is associated
with generalized pain and a headache; this usually lasts two to seven days. Nausea
and vomiting may also occur. A rash occurs in 50-80% of those with symptoms in the
first or second day of symptoms as flushed skin, or later in the course of illness (days
4-T), as a measles-like rash. Some petechiae can appear at this point, as may some
mild bleeding from the mucous membranes of the mouth and nose. The fever itself is

classically biphasic in nature, breaking and then returning for one or two days,
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although there is wide variation in how often this pattern actually happens. Hence the

name is given “Saddle-back fever” %979

In some people, the disease proceeds to a critical phase around the time fever
resolves and typically lasts one to two days. During this phase there may be
significant fluid accumulation in the pleural and peritoneal cavities due to
increased capillary permeability and leakage. This leads to hypovolemia and
shock.*® During this phase, organ dysfunction and severe bleeding, typically from the
gastrointestinal tract, may occur.!® Shock (dengue shock syndrome) and hemorrhage
(dengue hemorrhagic fever) occur in less than 5% of all cases of dengue, however
those who have previously been infected with other serotypes of dengue virus
("secondary infection™) are at an increased risk.2* This critical phase, while rare,

occurs relatively more commonly in children and young adults.

The recovery phase occurs next, with resorption of the leaked fluid into the
bloodstream. This usually lasts two to three days. The improvement is often striking,
and can be accompanied with severe itching and a slow heart rate.®*1% Another rash
may occur with either a maculopapular or a vasculitic appearance, which is followed
by peeling of the skin. There is risk of cerebral edema and seizures during this

phase.
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Clinical course of Dengue fever®

Dengue Hemorrhagic Fever and Dengue shock syndrome: Typical cases of dengue
hemorrhagic fever are characterised by four clinical manifestations- high fever,
hemorrhagic manifestations and often, hepatomegaly and circulatory failure.
Moderate to marked hepatomegaly with concurrent hemoconcentration is a distinctive
laboratory finding of DHF. The major pathophysiological change in DHF which
makes it severe and also differentiates it from DF is plasma leakage as manifested by
hemoconcentration, serous effusions and hypoalbuminemia. The most common
hemorrhagic phenomenon is a positive tourniquet test, easy bruising and bleeding

from venepuncture sites.1%?
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Tourniquet test- Inflate blood pressure cuff to midway between systolic and diastolic

pressure for 5 mins. Positive if >20 petechiae per sg.inch%

DSS is characterised by the features of DHF with rapid weak pulse with narrowed
pulse pressure or hypotension with cold clammy extremities with restlessness. If not
appropriately treated at the earliest, the risk of death is very high. The patients remain
conscious till the terminal stage and shock is short and profound, i.e. the patients die
within 12-24 hours or recover rapidly with fluid replacement. Good prognostic signs

of convalescence are good urine output and return of appetite.1%2
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Probable Case

Acute Febrile illness with two or more of the following
Headache, retro-orbital pain, myalgia, arthalgia, rash,
hemorrhagic manifestations, leucopenia and Supportive
Serology OR occurrence at the same time and location as

other confirmed cases of dengue fever

Confirmed case

A case confirmed by laboratory criteria i.e.:

Isolation of dengue virus from serum or autopsy samples;
or Demonstration of fourfold or greater change in
reciprocal 1gG or IgM antibody titres to one or more
dengue virus antigens in paired serum samples; or
Demonstration of dengue virus antigen in autopsy tissue,
serum or cerebrospinal fluid samples by IHC,
immunofluoroscence or ELISA; or Detection of dengue
virus genomic sequences in autopsy tissue, serum or CSF
by PCR

Clinical Case Definition for Dengue Hemorrhagic fever: Absolute criteria -

Fever, or recent history of acute fever

Hemorrhagic manifestations

Low platelet count (100,000/mma3 or less)

Objective evidence of “leaky capillaries™:

+ elevated hematocrit (20% or more over baseline)

* Jow albumin

« pleural or other effusions
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Clinical case definition of Dengue shock syndrome: 4 criteria of DHF +

i. evidence of circulatory failure manifested indirectly by all of the following

e Rapid and weak pulse

Cold clammy extremities and altered mental status

Frank shock is direct evidence of circulatory failure

Narrow pulse pressure (<20 mmHg) or hypotension for age

DF/DHF

Grade

Symptoms

Laboratory findings

DF

Fever with 2 or more of
following: Headache,
Retro-orbital pain,
Myalgias, Arthalgias

Leucopenia, occasionally

thrombocytopenia. No

e/o plasma loss

DHF

Above plus positive

tourniquet test

Platelets<100000/mm?,
Hct rise >=20%

DHF

Above sign plus
spontaneous bleeding

Platelets<100000/mm?,
Hct rise >=20%

DHF*

Above sign plus
circulatory failure (weak
pulse, hypotension,

restlessness)

Platelets<100000/mm?,
Hct rise >=20%

DHF*

Above signs with
undetectable BP and pulse

Platelets<100000/mm?,
Hct rise >=20%

WHO classification of dengue fever'®? (DHF 111 & 1V are categorised as DSS)
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Dengue fever is commonly seen in young adults. Children are less affected as
compared to adults but atypical manifestations are seen more often in children.1%
Males are more commonly affected as compared to females with the ratio being
approximately 2:1.1%4 Also mortality is more among males with DHF being more

common amongst male patients.

Age wise distribution of patients (Tank Arun G et al'®)

Age group Year 2009 Year 2010 Year 2011
<1 2 0 0
1-4 8 3 0
5-14 95 46 3
15-44 266 199 10
>45 22 17 0
Total 393 265 13

Fever is the most common clinical manifestation followed by headache.'® Bleeding
manifestations are common in the form of petechial rash. Bleeding manifestations are
more common in DHF than in DF.1% Vomiting and abdominal pain are other common
manifestations seen in Dengue. Atypical manifestations are plenty as mentioned

below.
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Clinical features of patients (Singh NP et al*%")

Clinical features No.(%) of cases (n=185)
Fever 185 (100)
Headache 114 (61.6)
Backache 107 (57.8)
Vomiting 94 (50.8)
Abdominal pain 39 (21)
Hepatomegaly 20 (10.8)
Splenomegaly 10 (5.4)
Icterus 8 (4.3)
Ascites 2 (1.08)
Pleural effusion 2 (1.08)
Loss of consciousness 3(1.6)

Atypical manifestations of Dengue fever (S Gulati et al'%)

Neurological Encephalopathy

Encephalitis/aseptic meningitis
Intracranial hemorrhage/thrombosis
Mononeuropathies/polyneuropathies
GBS

Myelitis

Gastrointestinal/Hepatic Hepatitis/ fulminant hepatic failure
Acalculous cholecystitis

Acute pancreatitis

Febrile diarrhea

Acute parotitis

Renal Hemolytic uremic syndrome

Renal failure
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Cardiac Myocarditis
Conduction abnormalities
Pericarditis
Respiratory ARDS
Pulmonary hemorrhage
Musculoskeletal Myositis
Rhabdomyolysis
Lymphoreticular Spontaneous splenic rupture

Lymph node infarction

6) Laboratory features and Diagnosis —

Characteristic findings in dengue fever are thrombocytopenia (platelet count < 100 x
10%L), leukopenia, and mild-to-moderate elevation of aspartate aminotransferase and
alanine aminotransferase values. Jaundice and acute liver failure are uncommon. Peak
liver enzyme levels occur later than other complications in adults studied
prospectively in Vietnam. Enzyme levels begin to rise during the early stage and peak
during the second week. Clinically severe involvement was found to be idiosyncratic

and infrequent but did contribute to severe bleeding.199110

A hematocrit level increase greater than 20% is a sign of hemoconcentration and
precedes shock. The hematocrit level should be monitored at least every 24 hours to
facilitate early recognition of dengue hemorrhagic fever and every 3-4 hours in severe

cases of dengue hemorrhagic fever or dengue shock syndrome.

In dengue hemorrhagic fever, thrombocytopenia was more prolonged and the number
of atypical lymphocytes was higher, while the other haematological abnormalities
presented daily evolution similar to those in classic dengue.!* A systematic review

found that patients with dengue had significantly lower total WBC, neutrophil, and
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platelet counts than patients with other febrile illnesses in dengue-endemic
populations.!'? A study from China by Lin SF et al. suggested that leukopenia
in dengue fever may be caused by virus-induced destruction or inhibition of myeloid
progenitor cells. Thrombocytopenia may result from by destruction of peripheral
platelet or bone marrow megakaryocytes by viruses which consequently reduce the

platelet production.!t®

Metabolic panel in dengue fever shows increase in transaminase levels in most
patients with almost 44 % of patients having transaminitis in a study from Brazil. The
average AST and ALT levels in this study were 93.3 U/l and 86.6 U/I. Also elevations
and progression to acute hepatitis was more common in females, in DHF and in

secondary infections.!t*

Raised serum BUN levels are commonly seen in patients with dengue who present
with dehydration and also in Dengue shock syndrome. Acute kidney injury with
raised serum creatinine can occur in upto 13 % patients with Dengue fever. AKI in
dengue infections is associated with neurological involvement, prolongation of aPTT,
greater length of hospital stay and increased mortality.!® Also Dengue shock
syndrome was found to be an independent risk factor for AKI in a study from
Taiwan.'® AKI in dengue was more commonly associated with hypotension with
need for inotropes, coexistent hepatitis, sepsis, MODS and lower albumin levels in a

study from south India by Mehra N et al.**’

Hypoalbuminemia is commonly associated in dengue fever with plasma leakage. It is
one of the defining criteria for DHF. It is seen in upto one third of the patients of
dengue fever. As it is commonly associated with DHF, it is an independent risk factor

for mortality in dengue fever.1% There is a case report of dengue leading to reversible
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proteinuria, the pathogenesis of which is not elucidated.!'® Coagulation studies may
help guide management of patients with severe bleeding manifestations. Dengue can
lead to acute hepatitis which manifests with a raised INR. Also aPTT can be
prolonged with dengue fever with low fibrinogen and high fibrin degradation products
as markers of DIC. Thrombin time may be prolonged and also a reduction in a-

antiplasmin may be seen in cases with severe dengue fever.1%2

The most common electrolyte abnormality associated with dengue fever is
hyponatremia with upto 40% showing mildly low sodium levels in study by R Joshi et
al 2011.11%12% This is commonly associated with disturbances in sensorium. Also it is
seen in cases of dengue encephalopathy with no signs seen on MR imaging. Also
commonly associated with dengue is hypokalemia seen in upto 28 percent of dengue
cases and rarely manifesting as hypokalemic paralysis. The mechanism for

hypokalemia is not yet known.*?!

Comparison of Laboratory parameters between DF and DHF (Karoli R et al 20121%)

Total Dengue | Dengue fever Dengue P value
positive (n=96) hemorrhagic
(n=138) fever (n=42)
Thrombocytopenia 123 (89%) 81 (84%) 42 (100%) 0.52
(platelets <100000)
Abnormal PT/aPTT 47 (34%) 13 (14%) 34 (81%) 0.01*
Elevation of 127 (92%) 87 (90%) 40 (95%) 0.87
transaminases
Hypoproteinemia 47 (34%) 12 (13%) 35 (83%) 0.01*
(<5.5 g/dL)
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Serum amylase elevations can be seen occasionally in cases of Dengue hemorrhagic
fever. Also bulky and enlarged pancreas were seen in upto 29% patients with DHF in
a study from Indonesia.'?? Pancreatitis is a rare complication of dengue fever with few
case reports in literature.'?® Hence a high index of suspicion is needed in patients to

diagnose pancreatitis associated with dengue.

Ultrasonography is a potentially timely, cost-effective, and easily used modality in the
evaluation of potential dengue hemorrhagic fever. Positive and reliable
ultrasonographic findings include fluid in the chest and abdominal cavities,
pericardial effusion, and a thickened gallbladder wall. Thickening of the gallbladder
wall may presage clinically significant vascular permeability.}* The utility of
previous studies was limited because patients underwent only a single scan. However,
in a study by Srikiatkhachorn et al, daily serial ultrasonographic examinations of the
thorax and abdomen proved useful in the evaluation of patients with suspected dengue
hemorrhagic fever.!?* Plasma leakage was detected in some patients within 3 days of
fever onset. Pleural effusion was the most common sign. Based on ultrasonographic
findings, dengue hemorrhagic fever was predicted in 12 patients before
haemoconcentration criteria had been met. Acalculous cholecystitis is a common
finding on ultrasound seen in upto 40% patients in a study from Eastern India.l?®
Hepatomegaly and splenomegaly are also features commonly seen on ultrasound with
upto 23% patients having liver enlargement and 9% having splenic enlargement in a

study by Sharma et al from 1998.12¢

Rare manifestations of dengue in the form of myositis and myocarditis are also seen
with raised CPK levels.!?” Patients may present with weakness of muscles and also

there is a case report by Wali et al*?® of reversible cardiac dysfunction associated with
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dengue seen on 2D ECHO by initial depressed ejection fraction which improved
spontaneously. Also ECG may show conduction disturbances in the form of sinus

bradycardia or bundle branch blocks.

Dengue in pregnancy has not been studied extensively but it is clear that various
manifestations of dengue are masked by pregnancy hence diagnosis is a challenge.?
Also laboratory manifestations of dengue are unclear with pregnancy as total counts
are higher during pregnancy which masks the leucopenia in dengue and also the
haemoconcentration of DHF is masked by hemodilution of pregnancy. Also the fetal
passage of antibodies is initially protective for the child but later puts the child at
greater risk of DHF/DSS. Also there is a significant risk of hemorrhage and shock.
Perrett et al'® reported that serious dengue usually occurred in patients who acquired
their infection at or near term. Sharma et al*®! reported increased incidence of neural
tube defects when dengue was associated with pregnancy but other febrile illnesses
can also cause the same, hence the association is not clear. There are case reports of
vertical transmission of dengue with a review done by Sirinavin et al.'*> No data is

available on early pregnancy losses due to dengue.

SERODIAGNOSIS OF DENGUE:

Serodiagnosis of dengue infection is very important to confirm diagnosis in patients
with high index of suspicion. Multiple modalities for detection are present.
Laboratory diagnosis methods for confirming dengue virus infection may involve
detection of the virus, viral nucleic acid, antigens or antibodies, or a combination of
these techniques. After the onset of illness, the virus can be detected in serum, plasma,
circulating blood cells and other tissues for 4-5 days. During the early stages of the

disease, virus isolation, nucleic acid or antigen detection can be used to diagnose the
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infection. At the end of the acute phase of infection, serology is the method of choice

for diagnosis.

Antibody response to infection differs according to the immune status of the host.
IgM antibodies are the first immunoglobulin isotype to appear. These antibodies are
detectable in 50% of patients by days 3-5 after onset of illness, increasing to 80% by
day 5 and 99% by day 10. IgM levels peak about two weeks after the onset of
symptoms and then decline generally to undetectable levels over 2—3 months. Anti-
dengue serum IgG is generally detectable at low titres at the end of the first week of
illness, increasing slowly thereafter, with serum IgG still detectable after several

months, and probably even for life.13

During a secondary dengue infection (a dengue infection in a host that has previously
been infected by a dengue virus, or sometimes after non-dengue flavivirus vaccination
or infection), antibody titres rise rapidly and react broadly against many flaviviruses.
The dominant immunoglobulin isotype is IgG which is detectable at high levels, even
in the acute phase, and persists for periods lasting from 10 months to life. Early
convalescent stage IgM levels are significantly lower in secondary infections than in
primary ones and may be undetectable in some cases, depending on the test used. To
distinguish primary and secondary dengue infections, IgM/IgG antibody ratios are

now more commonly used than the haemagglutination-inhibition test (HI).
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Course of dengue infection and timing of diagnosis (Halstead SB 200734

Virus isolation
Molecular techniques
Dengue antigen capture ELISA

Plaque reduction neutralisation test
Haemagglutination inhibition

IgM and IgG ELISA

Rapid tests

l

Shock

Haemorrhage

Dengue antibodies

Mosquito
bite
Viraemia
1 |l 1 T T I I I I 1 1 T 1 1 |
-4 -2 0 4 6 8 10 12
Day of illness

Interpretation of dengue diagnostic tests (adapted from Dengue and Control study

(DENCO study)'%®)

Highly suggestive

Confirmed

1. IgM + in asingle serum sample

2. 1gG +in asingle serum sample

with a HI titre of 1280 or greater

One of the following:

1. PCR+

2. Virus Culture +

3. IgM seroconversion in paired sera

4. 1gG sero-conversion in paired sera or

fourfold IgG titre increase in paired sera
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Advantages and disadvantages of tests used to diagnose dengue!331%

Diagnostic tests

Advantages

Limitations

Nucleic acid detection

e Most sensitive and
specific

e Possible to identify
serotype

e Early appearance
(preantibody)-so
opportunity to impact

patient management

Potential false
positive due to
contamination
Expensive

Needs expertise and
expensive laboratory
equipment

Not possible to
differentiate primary
and secondary

infection

Isolation in cell culture and
identification using

immunofluorescence

e Specific
e Possible to identify
serotype by using

specific antibodies

Needs expertise and
facility

Takes more than 1
week

Not possible to
differentiate primary
and secondary

infection

Antigen detection

e Easy to perform
e  Opportunity for early

diagnosis

Not as sensitive as
virus isolation or
RNA detection

Serologic tests:

IgM tests

Seroconversion: 4 fold rise
in HI or ELISA 1gG titres
between acute and

convalescent sample

e  Useful for
confirmation of acute
infection

e Least expensive

e Easy to perform

e Can distinguish
primary and

secondary infection

May miss cases as
IgM levels may be
low or undetectable
in some secondary
infections

Needs two samples
Delay in confirming

diagnosis
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To differentiate between primary and secondary infections, the methods used are
IgM/IgG ratio and hemagglutination inhibition (HI) test. If patient’s IgM/IgG ratio is
less than 1.2 (using patient’s sera at 1:100 dilution) or 1.4 (using patient’s sera at 1:20

dilution) is suggestive of a secondary infection.t%

The haemagglutination-inhibition (HI) test is based on the ability of dengue antigens
to agglutinate red blood cells (RBC) of ganders or trypsinized human O RBC. Anti-
dengue antibodies in sera can inhibit this agglutination and the potency of this
inhibition is measured in an HI test. Optimally the HI test requires paired sera
obtained upon hospital admission (acute) and discharge (convalescent) or paired sera
with an interval of more than seven days. The assay does not discriminate between
infections by closely related flaviviruses (e.g. between dengue virus and Japanese
encephalitis virus or West Nile virus) nor between immunoglobulin isotypes. The
response to a primary infection is characterized by the low level of antibodies in the
acute-phase serum drawn before day 5 and a slow elevation of HI antibody titres
thereafter. During secondary dengue infections HI antibody titres rise rapidly, usually
exceeding 1:1280. Values below this are generally observed in convalescent sera from

patients with primary responses.

7) Management of Dengue fever:

Patients can be grouped into 3 categories for treatment after initial assessment:**

Group A are those who can be managed on a domiciliary basis. Patients are advised
generous intake of fluids, oral rehydration solutions. Patients are advised to watch for
any signs of deterioration and advised to follow up if they notice the same. These
patients are prescribed with paracetamol but other NSAIDs are avoided due to their

platelet inhibition.
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Group B is patients who are admitted for inpatient management. These are patients
who have warning signs at the time of admission, or have an underlying illness which
complicates management of dengue like diabetes mellitus, pregnancy, chronic
haemolytic disease, etc. For these patients after initial assessment of hematocrit, start
intravenous normal saline or Hartmann’s solution at 5-7 mL/kg/hr for 1-2 hours, after
which slow it to 3-5 mL/kg/hr for 3-4 hours. Reassess hematocrit and monitor urine
output to maintain it at 0.5-1 mL/kg/hr. If vital signs are worsening and hematocrit
rises further, increase rate of infusion to 10-12 mL/kg/hr and look for signs of plasma
leakage and organ failure. Referral to higher centre for expert management is to done

under the following circumstances®®*:

e early presentation with shock (on days 2 or 3 of illness);

e severe plasma leakage and/or shock;

e undetectable pulse and blood pressure;

e severe bleeding;

e fluid overload;

e organ impairment (such as hepatic damage, cardiomyopathy, encephalopathy,

e encephalitis and other unusual complications.

Group C are patients with severe dengue and require emergency management for the
same. These patients have severe plasma leakage leading to shock, severe hemorrhage
or severe organ impairment in the form of renal failure, hepatic failure,
encephalopathy, cardiomyopathy or ARDS. These patients are to be shifted to a

facility with intensive care facilities and a functioning blood bank. These patients

need early and judicious replacement of intravenous fluids and also monitoring of
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blood pressure. Hematocrit should be monitored to see if there is further
hemoconcentration, fluid resuscitation should be intensified. If there is drop in

hematocrit consideration to blood transfusion should be given.

DENGUE = WARNING SIGNS SEVERE DENGUE

. 1. Severe plasma leakage
" 2. Severe haemorrhage

3 Severe organ impairment

CRITERLA FOR DEMGUE + WARNING SIGMS CRITERLA FOR SEVERE DEMGUE
Probable dengue Waming signs” Severe plasma leckage
Ive In /rovel o dengue endemic area.  » Abdominal pain or fendemass lending to:
Fewer and 2 of the following ariteria;~ # Ferslstent womiling # Shock [DE3)
» Mausea, vomiting + Clinicd Auld acoumulation # Fluid accumulaiicn with respimfory
» Rash  Mucosal bleed disfrass
# Aches and pair » Lathargy, restiessnass Severe bleading
* Toumiguet fest poskive # Lver enlargmert »2 cm as evaluated by dinician
* Laukopenia # |oborofory: Increase In HCT .
* Ay waming sign concurent wih rapid decrenss Severe organ |n\ra|\ra:n3nf
in platelet count ® Livar AST u:tr::llT == 1000

Laberato frmed d . * M5 Impaired consclousness

Qraery-canirm engue {requirng sfici shsarvaion and medical » Heor ond aiber crgans

|mpariant whan no ugn of plama kakogs| Infersantion)

Suggested dengue classification and levels of severity'

The goals of fluid resuscitation include improving central and peripheral circulation
(decreasing tachycardia, improving blood pressure, pulse volume, warm and pink
extremities, and capillary refill time <2 seconds) and improving end-organ perfusion
— i.e. stable conscious level (more alert or less restless), urine output > 0.5 ml/kg/hour,
decreasing metabolic acidosis. Appropriate treatment for complications like
mechanical ventilation for ARDS, plasma support for acute liver failure and

hemodialysis for acute renal failure should be instituted.
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The preferable new treatment for dengue would be an antiviral drug.!*® At present, a
specific antiviral drug is not available; however, there have been a lot of attempts to
discover one. In phytomedicine, several sulphated polysaccharides extracted from
seaweeds have been studied and high antiviral activity against dengue virus has been
observed™’. In modern medicine, ribavirin, glycyrrhizin and 6-azauridine are reported
to have cytostatic and inhibitory effects on the dengue virus**®. An adenosine analog
is another promising drug currently being studied. The chemical 'NITDO008' is the best

example®®.

Prevention is the best strategy to treat dengue. At present there are no approved
vaccines for dengue. Prevention strategies are aimed at vector control. With rapid
urbanisation and people living in more congested localities, the task of prevention is
an uphill task and one with a number of roadblocks. It is important to know how to
diagnose and treat dengue infection in tropical medicine. In diagnosis, presumptive
clinical diagnosis of dengue is, at present, still useful. Further development of new
efficient and inexpensive diagnostic tool kits will be useful. In treatment, supportive
and symptomatic treatment is the key practice. The ongoing research on antiviral
drugs might be the clue to better treatment. Within the next 5 years, dengue will still
be a prominent viral infection. The new standardized diagnostic tool kits, including
molecular-based, nanodiagnostic and point-of-care testing tool kits will be useful in
diagnosis of infection. New antiviral drugs will hopefully become available and aid in

the management of dengue infection in the next 5 years.

40



Materials And Methods

MATERIALS AND METHODS

Study Design

A simple cross-sectional observational study was conducted in the Outpatient
Department (OPD), wards and intensive care unit of the Department of Medicine at

Dhiraj Hospital , Pipariya, Waghodia, Vadodara.

Type of Study

Simple cross sectional Observational Study

Sample Size

As Many As Possible ( In view of low number of Seropositive case at Dhiraj General

Hospital )

Study Period

The study will be done for a period of one and half years.
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INCLUSION AND EXCLUSION CRITERIA

Inclusion Criteria

1. Any patient > 18 years of age , male or female, diagnosed as having Dengue fever
on basis of
a. Presence of Antibodies (IgM/1gG) in serum against Dengue fever virus
b. Testing positive for Dengue NS1 antigen in serum
2. Any patient willing to give written informed consent, fulfilling the above

mentioned criteria.

Exclusion Criteria

1. Patients having other co-infections like Malaria, Leptospirosis, Typhoid or
Infective Hepatitis, interfering with the interpretation of Laboratory data
2. Patients with known immunocompromised status like patients with HIV

3. Patients below 18 years of age
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METHODOLOGY

Written informed consent was taken from each patient and study was
explained to each patient.

Patients were selected based on inclusion/exclusion criteria.

Patients of Dengue fever were enrolled from OPD patients or patients
admitted to the wards/ICU.

Appropriate history was taken and clinical examination of these patients was
carried out.

Routine investigations like Hb, CBC, RFT’s, LFT’s, RBS, Serum electrolytes
were carried out for each patient from the Central Laboratory.

Radiological investigations like Chest X-ray, Ultrasound of the abdomen or
thorax, were carried out as per the routine standard followed, based on
presentation of the patient. There was no extra cost for these investigations
incurred by the patient for being in the study.

Invasive investigations like Pleural fluid tapping and Analysis of the fluids
were carried out where-ever necessary. Written informed consent of the
patient was taken prior to any such investigation.

All the data accumulated was compiled properly and conclusions were drawn

from the same.

Statistical Methods

Descriptive statistical analysis was carried out in the present study. Results on

continuous measurements are presented as Mean + SD (Min-Max) and results on

categorical measurements are presented in number (%). Significance was assessed at

5 % level of significance. Chi square test was used to find the significance of study
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parameters on continuous scale between two groups (Inter group analysis). Pearson
correlation analysis for finding out correlation between platelets, WBC counts and

SGOT/PT was done.

Statistical software

The Statistical software namely SPSS 22.0, Stata 8.0, MedCalc 9.0.1 and Systat 11.0
were used for the analysis of the data and Microsoft Word and Excel have been used

to generate graphs, tables etc.

44



Results

RESULTS

Categories of patients

DIAGNOSIS Frequency Percent
DF 39 78.0
DHF 7 14.0
DSS 4 8.0
Total 50 100.0

B DF EDHF @EDSS

Out of 50 patients 78% had dengue fever, 14% had dengue hemorrhagic fever and 8%

had dengue shock syndrome.
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Results

Sex distribution

Sex Frequency Percent
Male 28 56.0
Female 22 44.0
Total 50 100.0
sex Total
Male Female
DIAGNOSIS DF 23 16 39
82.1% 72.1% 78.0%
DHF 4 3 /
14.3% 13.6% 14.0%
DSS 1 3 4
3.6% 13.6% 8.0%
Total 28 22 50
100.0% 100.0% 100.0%
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Sex Destribution

25

w 20

t

g 15

]

8 10

®

3 -

DF DHF DSS
DIAGNOSIS

M sex Male 23 4 1
W sex Female 16 3 3

Out of 50 patients, 28 were males and 22 were females.
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Age Distribution
N Minimum | Maximum | Mean | Std. Deviation
age 50 18 70 32.94 12.154
Age group Frequency Percent
18-30 23 46.0
31-40 13 26.0
41-50 10 20.0
51-60 3 6.0
61-70 1 2.0
Total 50 100.0
Age group Total
18-30 | 31-40 | 41-50 | 51-60 61-70
DIAGNOSIS | DF 15 11 10 3 0 39
65.2% | 84.6% | 100.0% | 100.0% 0% 78.0%
DHF 6 0 0 0 1 7
26.1% 0% 0% 0% 100.0% | 14.0%
DSS 2 2 0 0 0 4
8.7% 15.4% .0% .0% .0% 8.0%
Total 23 13 10 3 1 50
100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
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Age Distribution

16
14
12
]
g
= 10
]
Q.
] 8
o
2
6
4
2
0
DHF DSS
DIAGNOSIS
W Age group 18-30 15 6 2
W Age group 31-40 11 0 2
W Age group 41-50 10 0 0
W Age group 51-60 3 0 0
W Age group 61-70 0 1 0

Most patients were of 18-30 years age group (46%) followed by 31-40 years age

group, minimum age was 18 and maximum was 70 years.
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Presentation of the patients

Results

No of patients Percentage
Fever 50 100.0
Myalgia 50 100.0
Headache 50 100.0
Retro Orbital pain 50 100.0
Nausea 21 42.0
Vomiting 21 42.0
Tourniquet test positive 11 22.0
Rash 11 22.0
Epistaxis 4 8.0
Haematuria 11 22.0
Abdominal Pain 13 26.0
Breathlessness 6 12.0
Diarrhoea 4 8.0
Altered Sensorium 3 6.0
Oliguria 5 10.0
Jaundice 7 14.0
Convulsions 0 0
Pleural Effusion 10 20.0
Ascites 4 8.0
Hepatomegaly 18 36.0
Splenomegaly 18 36.0
Hypotension 4 8.0
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Results

Fever associated with myalgia, headache and retro-orbital pain was the most common

presentation present in all the patients in our study.

Presentation of patients

W Fever

B Myalgia

® Headache

M Retro Orbital pain
® Nausea

® Vomiting

B Tourniquet test positive
B Rash

m Epistaxis

W Haematuria

B Abdominal Pain

1 Breathlessness

H Diarrhoea

M Altered Sensorium

Oliguria

Bleeding Menifestations

B Tourniquet test positive
M Rash
W Epistaxis

B Hematuria
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Results

Rash and positive tourniquet test were the most common bleeding menifestations

(34%) followed by haematuria (19%) and epistaxis (13%).

Dengue Serology

Dengue Serology
IgM & 1gG L
NS1& IgM & IgG |
&
k)
o NS1 & IgM  |femm
&
(0]
) 1gG |l
c
(&)
[a]
IgM
NS1
0 5 10 15 20
Dengue Serology
NS1&
NS1 IgM IgG NIS?\/I& IgM & IgIMG&
g \eG g
H Female| 14 4 0 0 3 1
® Male 17 7 1 1

NS1 antigen was the most common to be positive in 31 patients (62%) , IgM and IgG

were positive in 11 and 1 patient respectively.

52



Results

Hematologic Manifestations

Platelets

Descriptive Statistics

N Minimum | Maximum Mean Std. Deviation
PLATELETS 50 10000 439000 94000 68949.402
One way ANOVA
Group N Mean Std. Std. 95% Confidence
Platelets | Deviation Error Interval for Mean
Lower Upper
Bound Bound
DF 39 104974.36 | 71723.331 | 11484.925 | 81724.34 128224.37
DHF 7 58571.43 | 50803.075 | 19201.757 | 11586.42 105556.44
DSS 4 49250.00 | 12737.739 | 6368.870 28981.41 69518.59
Total 50 94020.00 | 68949.402 | 9750.918 74424 .80 113615.20

Mean platelet counts were 94000 per cu ml, with lowest count was 10000 per cubic

ml.
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Total WBC Count

Results

TC Frequency Percent
<4000 17 34.0
4000-11000 28 56.0
>11000 5 10.0
Total 50 100.0
TC Total
<4000 4000-11000 >11000
DIAGNOSIS DF 11 25 3 39
28.2% 64.1% 7.7% 100.0%
DHF 3 2 2 7
42.9% 28.6% 28.6% 100.0%
DSS 3 1 0 4
75.0% 25.0% .0% 100.0%
Total 17 28 5 50
34.0% 56.0% 10.0% 100.0%
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Results

Total WBC counts
25
20
[7,]
=
2 15
©
Q.
k] 10
o
2
5
oy | n L
DF | | DHF | | DSS
DIAGNOSIS
W TC <4000 11 3 3
W TC 4000-11000 25 2 1
TC >11000 3 2 0

Among all the patients in the study, 56% had normal total wbc counts, with 10% had

leucocytosis and 34% had leucopenia.
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Hematocrit
N Mean Std. Std. 95% Confidence Interval
Hematocrit | Deviation Error for Mean

Lower Upper

Bound Bound

DF 39 38.20 4,938 791 36.60 39.80
DHF 7 35.66 13.354 5.047 23.31 48.01
DSS 4 42.55 6.553 3.277 32.12 52.98
Total 50 38.19 6.771 .958 36.27 40.11

Mean hematocrit was 38.19 +1.92 %, increased levels were found in 20 of patients

( 40%).
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Acute Kidney Injury

AKI Frequency Percent
Present 12 24.0
Absent 38 76.0

Total 50 100.0

AKI Total
Present Absent
DIAGNOSIS DF 7 32 39
17.9% 82.1% 100.0%
DHF 2 5 7
28.6% 71.4% 100.0%
DSS 3 1 4
75.0% 25.0% 100.0%
Total 12 38 50
24.0% 76.0% 100.0%
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Acute Kidney Injury

35
30
v
€ 25
2
s 20
,g 15
z° 10
5 : ' -
0
DF | | DHF | | DSS
DIAGNOSIS
m AKI Present 7 2 3
H AKI Absent 32 5 1

Acute kidney injury ( S. Creatinine >1.5) was present in 24% of the study patients.
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Serum Potassium

Potassium Frequency Percent
<35 8 16.0
3.5-5.5 42 84.0
Total 50 100.0
Hypokalaemia was present in 16 % of the patients.
Potassium Total
<3.5 3.5-5.5
DIAGNOSIS DF 3 36 39
7.7% 92.3% 100.0%
DHF 4 3 7
57.1% 42.9% 100.0%
DSS 1 3 4
25.0% 75.0% 100.0%
Total 8 42 50
16.0% 84.0% 100.0%
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Serum Potassium

40
35
2 30
2 25
3 20
S 15
S 10
: ™ -
DF | | DHF | | DSS
DIAGNOSIS
M Potassium <3.5 3 4 1
M Potassium 3.5-5.5 36 3 3

Chi-Square Tests

Value

df

P-value

Pearson Chi-Square

11.060

.004
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Results

Liver Function Tests

SGPT
SGPT Frequency Percent
Abnormal 14 28.0
Normal (7-56) 36 72.0
Total 50 100.0
SGPT Total
Abnormal Normal (7-56)
DIAGNOSIS DF 7 32 39
17.9% 82.1% 100.0%
DHF 3 4 7
42.9% 57.1% 100.0%
DSS 4 0 4
100.0% 0% 100.0%
Total 14 36 50
28.0% 72.0% 100.0%

Abnormal SGPT was found in 28% of total patients in this study, with 100% in

dengue shock syndrome and 42.9% in dengue hemorrhagic fever patients.
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Chi-Square Tests

Value df P-value
Pearson Chi-Square 13.007 2 .001
SGOT Frequency Percent
Abnormal 31 62.0
Normal (5-40) 19 38.0
Total 50 100.0
SGOT Total
Abnormal Normal (5-40)
DIAGNOSIS DF 20 19 39
51.3% 48.7% 100.0%
DHF 7 0 7
100.0% 0% 100.0%
DSS 4 0 4
100.0% .0% 100.0%
Total 31 19 50
62.0% 38.0% 100.0%

SGOT was found to be raised in 31 patients with 100% in dengue hemorrhagic and

shock syndrome patients.
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Results

Chi-Square Tests

Value df P-value
Pearson Chi-Square 8.644 2 .013
INR (PROTHROMBIN TIME)
INR Frequency Percent
1 35 70.0
1-1.5 13 26.0
>1.5 2 4.0
Total 50 100.0
INR Total
1 1-15 >1.5
DIAGNOSIS DF 33 6 0 39
84.6% 15.4% 0% 100.0%
DHF 2 5 0 7
28.6% 71.4% 0% 100.0%
DSS 0 2 2 4
0% 50.0% 50.0% 100.0%
Total 35 13 2 50
70.0% 26.0% 4.0% 100.0%

No raised INR was found in patient with dengue fever or hemorrhagic fever, but INR

was raised in 4% in patient with dengue shock syndrome patient.




Results

Chi-Square Tests

Value df P-value
Pearson Chi-Square 36.839 4 .000
APTT Frequency Percent
30-40 36 72.0
>40 14 28.0
Total 50 100.0
APTT Total
30-40 >40
DIAGNOSIS DF 31 8 39
79.5% 20.5% 100.0%
DHF 4 3 7
57.1% 42.9% 100.0%
DSS 1 3 4
25.0% 75.0% 100.0%
Total 36 14 50
72.0% 28.0% 100.0%

APTT was raised in 28% of total patients with being 75% of dengue shock syndrome

patients.
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Results

Chi-Square Tests

Value df P-value
Pearson Chi-Square 6.234 2 .044
TOTAL BILIRUBIN
Total Bilrubin Total
>1.5 <=1.5
DIAGNOSIS DF 1 38 39
2.6% 97.4% 100.0%
DHF 3 4 7
42.9% 57.1% 100.0%
DSS 3 1 4
75.0% 25.0% 100.0%
Total 7 43 50
14.0% 86.0% 100.0%

Total bilirubin was raised in 7 patients in our study (14%), 1 patient in dengue fever

group , 3 patients with dengue hemorrhagic fever.
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Results

Chi-Square Tests

Value df P-value
Pearson Chi-Square 21.440 2 <0.001
Total Bilirubin Total
>1.5 <=15
sex Male 1 27 28
3.6% 96.4% 100.0%
Female 6 16 22
27.3% 72.7% 100.0%
Total 7 43 50
14.0% 86.0% 100.0%

Total bilirubin was raised in 1 male patient and 6 female patients in our study.
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Results

ASCITES
ASCITES Total
Yes No
Sex Male 1 27 28
3.6% 96.4% 100.0%
Female 3 19 22
13.6% 86.4% 100.0%
Total 4 46 50
8.0% 92.0% 100.0%
Value df P-value
Pearson Chi-Square 1.696 1 193

Ascites was present in 4 patients (8%) which were all patients with dengue shock

syndrome.
ASCITES
40
35
@ 30
8 25
g 20
S 15
(=]
z 10
; _l
) L
DF DHF DSS
BASCITES Yes| 0 0 4
B ASCITESNo | 39 7 0

Ascites was present in all shock syndrome patients.
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PLEURAL EFFUISON

Results

PLEURAL EFFUSION Total
Yes No
sex Male 5 23 28
17.9% 82.1% 100.0%
Female 5 17 22
22.7% 77.3% 100.0%
Total 10 40 50
20.0% 80.0% 100.0%
PLEURAL EFFUSION Total
Yes No
DIAGNOSIS DF 0 39 39
.0% 100.0% 100.0%
DHF 6 1 7
85.7% 14.3% 100.0%
DSS 4 0 4
100.0% .0% 100.0%
Total 10 40 50
20.0% 80.0% 100.0%




Results

Pleural Effusion
25
20
2
S 15
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0
Male Female
sex
W PLEURAL EFFUSION Yes 5 5
B PLEURAL EFFUSION No 23 17

Pleural Effusion was present all of DSS patients with 6 patients with dengue

hemorrhagic fever patients and overall in 10 patients (20%).
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Results

HEPATOMEGALY
HEPATOMEGALY Total
Yes No
DIAGNOSIS DF 7 32 39
17.9% 82.1% 100.0%
DHF 7 0 7
100.0% 0% 100.0%
DSS 4 0 4
100.0% 0% 100.0%
Total 18 32 50
36.0% 64.0% 100.0%

Hepatomegaly was present in 18 patients (36%) in our study , being all the patients of
dengue hemorrhagic fever and dengue shock syndrome patients, while 7 patients

(17.9%) with dengue fever patients.
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Results

SPLENOMEGALY
SPLENOMEGALY Total
Yes No
DIAGNOSIS DF 7 32 39
17.90% 82.10% 100.00%
DHF 7 0 7
100.00% 0.00% 100.00%
DSS 4 0 4
100.00% 0.00% 100.00%
Total 18 32 50
36.00% 64.00% 100.00%

Splenomegaly was present in total 18 patients of our study (36%), being all the
patients with dengue hemorrhagic fever and dengue shock syndrome, while 7 patients

with dengue fever(17.9%)
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Results

CORRELATIONS

Creatinine Total Sgpt | Sgot Total
bilirubin Counts
PLATELETS Pearson 197 -.133 -199 | -234 .342
Correlati
on
P-value 171 .358 .165 101 .015
CREATININE | Pearson .648 .309 157 218
Correlati
on
P-value .000 .029 .275 129
N 50 50 50 50
TOTAL Pearson .378 .307 -.056
BILIRUBIN Correlati
on
P-value .007 .030 .697
N 50 50 50
SGPT Pearson .934 115
Correlati
on
P-value .000 425
N 50 50
SGOT Pearson .058
Correlati
on
P-value .690
N 50
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Results

Above table shows correlation between Platelets, creatinine, total bilirubin, SGPT,
SGOT and total counts. There is weak negative relationship of platelets with
creatinine, total bilirubin, SGPT and SGOT but weak positive relation with total
counts. Strong positive relationship is seen between Creatinine and total billitubin but
there is weak positive relation with other parameters. Total billirubin is positively
related with SGPT and SGOT but negatively related with total counts. SGPT and
SGOT are strongly related positively. There is weak positive relationship of SGPT

and SGOT with total counts.
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Results

Oneway ANOVA
N Mean Std. Std. 95% Confidence
Deviation Error Interval for Mean
Lower Upper
Bound Bound
PLATELETS DF |39 | 1.05x10° | 71723.331 1.148 81724.34 | 128224.37
x10*
DHF | 7 5.86 50803.075 1.920 11586.42 | 105556.44
x10* x10*
DSS | 4 492 12737.739 | 6368.870 | 28981.41 | 69518.59
x10*
Total | 50 9.40 68949.402 | 9750.918 | 74424.80 | 113615.20
x10*
CREATININE DF |39 1.07 .376 .060 .95 1.19
DHF | 7 1.20 .630 .238 .62 1.78
DSS | 4 2.05 1.406 .703 -.19 4.29
Total | 50 1.17 .592 .084 1.00 1.33
TOTAL DF | 39 .83 .333 .053 72 .93
BILIRUBIN
DHF | 7 1.37 723 273 .70 2.04
DSS | 4 6.18 4.046 2.023 -.26 12.61
Total | 50 1.33 1.809 .256 .82 1.84
SGPT DF | 39 40.79 26.879 4.304 32.08 4951
DHF | 7 108.86 135.113 51.068 -16.10 233.82
DSS | 4 147.75 48.155 24.078 71.12 224.38
Total | 50 58.88 64.804 9.165 40.46 77.30
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Results

SGOT DF |39 | 52.08 45.870 7.345 37.21 66.95
DHF | 7 187.71 212.816 80.437 -9.11 384.54
DSS | 4 | 218.00 59.939 29.969 122.62 313.38
Total | 50 | 84.34 105.881 14.974 54.25 114.43
TOTAL DF | 39 | 5428.21 | 3004.028 | 481.029 | 4454.41 6402.00
COUNTS
DHF | 7 | 7614.29 | 5112.543 | 1932.360 | 2885.97 | 12342.60
DSS | 4 | 3595.00 536.749 268.375 | 2740.91 4449.09
Total | 50 | 5587.60 | 3338.815 | 472.180 | 4638.72 6536.48

75




Results

ANOVA Table
Sum of df Mean F P-value
Squares Square
PLATELETS Between 2.149E10 2 1.075 x10%° 2.389 .103
Groups
Within Groups 2.115E11 47 4.499 x10°
Total 2.329E11 49
CREATININE Between 3.499 2 1.750 6.005 .005
Groups
Within Groups 13.693 47 291
Total 17.192 49
TOTAL Between 103.829 2 51.914 43.219 .000
BILIRUBIN Groups
Within Groups 56.456 47 1.201
Total 160.285 49
SGPT Between 61831.314 2 30915.657 10.094 .000
Groups
Within Groups | 143943.966 47 3062.638
Total 205775.280 49
SGOT Between 186859.022 2 93429.511 12.114 .000
Groups
Within Groups | 362474.198 47 7712.217
Total 549333.220 49
TOTAL Between 4.562E7 2 2.281x107 2.142 129
COUNTS Groups
Within Groups 5.006E8 47 1.065 x107
Total 5.462E8 49
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Tukey Post Hoc Test for multiple comparison

Results

Dependent DIAGNOSIS Mean Std. Error | P-value
Variable Difference
CREATININE DF DHF -131 222 .826
DSS -.981 283 .003
DHF DF 131 222 .826
DSS -.850 338 .040
DSS DF 981 283 .003
DHF .850 338 .040
TOTAL DF DHF -.546 450 451
BILIRUBIN
DSS -5.349 575 .000
DHF DF 546 450 451
DSS -4.804 687 .000
DSS DF 5.349 575 .000
DHF 4.804 .687 .000
SGPT DF DHF -68.062 22.717 012
DSS -106.955 29.055 .002
DHF DF 68.062 22.717 012
DSS -38.893 34.687 .506
DSS DF 106.955 29.055 .002
DHF 38.893 34.687 .506
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Results

SGOT

DF DHF -135.637 36.049 .001
DSS -165.923 46.106 .002

DHF DF 135.637 36.049 .001
DSS -30.286 55.044 .847

DSS DF 165.923 46.106 .002
DHF 30.286 55.044 .847

There is significant difference in creatinine, total bilirubin, SGPT and SGOT between

DF, DHF and DSS but platelets and total counts are almost same in these diagnosis.
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Results

Descriptive Statistics

N Minimum | Maximum Mean Std.
Deviation
PLATELETS 50 10000 439000 94020.00 68949.402
CREATININE 50 0 4 1.17 592
TOTAL 50 0 10 1.33 1.809
BILIRUBIN
SGPT 50 12 413 58.88 64.804
SGOT 50 11 656 84.34 105.881
TOTAL 50 2000 15500 5587.60 3338.815
COUNTS

Above table shows summary statistics of creatinine, total bilirubin, SGPT, SGOT,

platelets and total counts. Data is summarized in mean and SD.

79




Discussion

DISCUSSION

Despite there being a number of studies on dengue fever in the past decade, the
incidence of this disease is on the rise. With there being more number of cases
reported every year, the need for a study with this design has become necessary.
Recent studies point to the trends of dengue fever across various cities in India. There
are also multiple reports highlighting the various atypical manifestations of dengue.
With more cases being reported, a look into the incidence and also presentations
associated with dengue hemorrhagic fever are important, as identifying the same at
the earliest and providing for early treatment will change outcome. Also important
will be assessing laboratory parameters and involvement of multiple organ systems
associated with dengue. Thrombocytopenia is one of the most important parameters to
assess patients of dengue fever but its correlation with involvement of other organs
has not been studied. Though DSS as an entity is the most severe form of dengue with
outcome being adverse in most cases, since it is part of the continuum of DHF with
pathophysiology being the same, comparisons made in this study have not considered
DSS and DHF as separate entities. In view of the increasing number of cases of
dengue fever, this thesis was planned to study clinical and laboratory parameters of

dengue fever.

In our study, out of 50 patients, 28 patients were male (56%) and 22 were female
(44%) with ratio of 1.2:1, a slight male dominance in our study. In the study
conducted by Singh et al in 2003'% in Delhi the ratio was approximately 3:1, while
the study from Surat by Tank Arun G et al'® had a sex ratio of 2.54:1 in favour of
males thereby suggesting the predisposition of males to acquire disease. Also the

average age of the patients was 32 years which was the same during the 2003 Delhi
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epidemict®’, 26+/-10 years and in a study conducted at Udupi Between 2002-08 by
Ashwini Kumar et al*** had most patients in the age group between 15-44 years. It is
not clear why the disease being more common in males and also its higher incidence

in young adults.

The most common symptom with which patients presented was Fever , present in all
the patients in our study. Average duration of the fever was 4 days. Myalgia and
headache were also present. Bleeding manifestations were present in 37 patients
(74%). Common bleeding manifestation were rash present in 11 patients (22%),
positive tourniquet test and hematuria also present in 11 patients each (22%).
Epistaxis was present in 4 patients (8%). In the 1996 outbreak in Delhi as reported by
Sharma et al'?® most common presentation was fever and purpura was the most
common bleeding manifestation seen in 33.8% of the patients. Also common was
hematemesis and melena seen in 22% and 26% patients respectively, unlike this
study. Uncommon manifestations seen were diarrhoea (9.3%), altered sensorium
(5.3%), jaundice (4%), flaccid quadriparesis (4%) and convulsions (2.7%). Even in
the 2003 outbreak of dengue in Delhi'%, altered sensorium, jaundice, pleural effusion

and ascites were seen as uncommon manifestations.

Bleeding manifestations were associated with DHF and DSS as compared to dengue
fever in our study. This was like the study by R Karoli et al in 20122 from Lucknow

wherein significant correlation was found between bleeding manifestations and DHF.

Patients in the study were diagnosed on the basis of either NS1 positivity, IgM or 1gG
positivity. NS1 was positive in 27 patients (54%), while IgM was positive 11 patients
(22%) and 1 patient was positive for IgG (2%). There was 1 patients (2%) positive for

NS1 and IgM and 2 patients had positive NS1 and 1gG (4%), while 4 patients (8%)
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had positive IgM, 1gG and NS1 antigen. A study from Kolkata on the serodiagnosis
of dengue infections found that IgM were positive in more number of patients than

NS1 at presentation in the ratio of almost 2:1.14

In our study, 46 patients (92%) were found to have thrombocytopenia
(<150000/mm?). The mean platelet count was 94000 per cubic ml. In the study from
Delhi in 19961% 94 out of 98 patients had thrombocytopenia with mean being
30000/mm3. Also in the study from Kolkata by Sanjay Kumar Mandal et al*® in 2013

mean platelet counts were 99000/mm?,

In our study, 17 patients (34%) presented with leucopenia with mean total counts
being 5587/mm3. 5 patients had leucocytosis (10%). In the study from Delhi in
19962, leucopenia was seen in 22 out of 73 patients (30.1%). The hematocrit was
raised in 20 patients (40%) with mean being 38.9% in our study. The mean hematocrit
was 39.0% in the study from Delhi 1996'2°. Mean hematocrit was 40.9% in the 2013

study from Kolkata by Mandal et al.

There were 12 patients (24%), presented with acute kidney injury in our study. No
renal replacement therapy was needed. The mean creatinine of patients in our study
was 1.16 mg%. In the 2003 study from Delhi%’, 10 patients (5.4%) presented with
AKI out of 185 patients. The mean creatinine in the study by Mandal et al**® in 2013
was 1.15 mg%. Most patients improved without renal replacement therapy pointing to

the pathophysiology of prerenal AKI which improved with hydration.

There were 8 patients (16%) who had potassium levels <3.5 mEqg/L, we could not find

any correlation of hypokalaemia with dengue.
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There were 14 patients (28%) who presented with raised SGPT levels in our study.
The mean SGPT level was 58.88 IU/L. While Serum SGOT was raised 31 patients
(62%)in our study with mean SGOT was 84.34 IU/L. Serum AST and ALT were

elevated in 88% and 76% patients respectively in the 1996 study from Delhi.

Total bilirubin was raised in 7 patients in our study (14%), 1 patient in dengue fever
group , 3 patients with dengue hemorrhagic fever.Total bilirubin was raised in 1 male

patient and 6 female patients in our study.

No raised INR was found in patient with dengue fever or hemorrhagic fever, but INR
was raised in 4% in patient with dengue shock syndrome patient. APTT was raised in

28% of total patients with being 75% of dengue shock syndrome patients.

Ultrasound in the patients in the study was showing Ascites was present in 4 patients
(8%) which were all patients with dengue shock syndrome. Pleural Effusion was
present all of DSS patients with 6 patients with dengue hemorrhagic fever patients
and overall in 10 patients (20%). Tapping was suggestive of transudative effusion.
Pleural effusion occurs with dengue as part of serositis in DHF. There we no patients

developing ARDS.

Hepatomegaly was present in 18 patients (36%) in our study , being all the patients of
dengue hemorrhagic fever and dengue shock syndrome patients, while 7 patients

(17.9%) with dengue fever patients

Splenomegaly was present in total 18 patients of our study (36%), being all the
patients with dengue hemorrhagic fever and dengue shock syndrome, while 7 patients

with dengue fever(17.9%)
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No Cardiac manifestations (eg a sinus bradycardia) were seen in patients. Wali et

al'?8 had reported a case of reversible cardiac dysfunction associated with dengue.

Also no neurological manifestations eg encephalitis, myelitis, GBS have been

described in our study.

No patients were expired in our study despite few with very low platelet count or high
hematocrit values or bleeding menifestations. The mean hematocrit was significantly

elevated to 64% in the study from Delhi in 2003'%" amongst patients who expired.

There were no pregnant females happen to be present in our study.

Above table shows correlation between Platelets, creatinine, total bilirubin, SGPT,
SGOT and total counts. There is weak negative relationship of platelets with
creatinine, total bilirubin, SGPT and SGOT but weak positive relation with total
counts. Strong positive relationship is seen between Creatinine and total bilirubin but
there is weak positive relation with other parameters. Total bilirubin is positively
related with SGPT and SGOT but negatively related with total counts. SGPT and
SGOT are strongly related positively. There is weak positive relationship of SGPT

and SGOT with total counts.

There is significant difference in creatinine, total bilirubin, SGPT and SGOT between

DF, DHF and DSS but platelets and total counts are almost same in these diagnosis.

Above table shows summary statistics of creatinine, total bilirubin, SGPT, SGOT,

platelets and total counts. Data is summarized in mean and SD.

LIMITATIONS OF THE STUDY: There are two potential limitations of our study.

First, as it is a cross sectional nature, this study is limited in terms of deriving
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mechanistic conclusions; however, results of this study are hypothesis generating and
provide insights into the relationship between dengue fever, dengue hemorrhagic
fever and other clinical and laboratory parameters. Since all the parameters were
recorded only at the time of admission, the progression of the disease, duration of
hospital stay and complications that develop during stay could not be commented on.
Secondly, the generalizability of this study is limited as the results are limited by

number of patients studied.
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Conclusions

1)

2)

3)

4)

5)

6)

7)

CONCLUSIONS

There is high incidence of dengue fever than dengue hemorrhagic fever or
dengue shock syndrome..

Males are slight more commonly affected than females in the ratio 1.27:1.
Fever associated with myalgia, headache and retro-orbital pain was the most
common presentation present in all the patients in our study. Rash and
positive tourniquet test were the most common bleeding manifestations (34%)
followed by haematuria (19%) and epistaxis (13%).

NS1 antigen was the most common to be positive in 31 patients (62%) , IgM
and 1gG were positive in 11 and 1 patient respectively

Mean platelet counts were 94000 per cu ml, with lowest count was 10000 per
cubic ml. Among all the patients in the study, 56% had normal total wbc
counts, with 10% had leucocytosis and 34% had leucopenia Mean hematocrit
was 38.19 +1.92 %, increased levels were found in 20 of patients ( 40%).
Acute kidney injury ( S. Creatinine >1.5) was present in 24% of the study
patients. Hypokalaemia was present in 16 % of the patients.

Abnormal SGPT was found in 28% of total patients in this study, with 100%
in dengue shock syndrome and 42.9% in dengue hemorrhagic fever patients.
SGOT was found to be raised in 31 patients with 100% in dengue hemorrhagic
and shock syndrome patients. Direct hyperbilirubinemia was found in 6% of
patients, with 0% in patients with dengue fever while 75% in patients with
dengue shock syndrome. APTT was raised in 28% of total patients with being
75% of dengue shock syndrome patients. Total bilirubin was raised in 7
patients in our study (14%), 1 patient in dengue fever group , 3 patients with

dengue hemorrhagic fever.
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8)

9)

Ascites was present in 4 patients (8%) which were all patients with dengue
shock syndrome. Pleural Effusion was present all of DSS patients with 6
patients with dengue hemorrhagic fever patients and overall in 10 patients
(20%).

Hepatomegaly and splenomegaly was present in 18 patients (36%) in our
study , being all the patients of dengue hemorrhagic fever and dengue shock

syndrome patients, while 7 patients (17.9%) with dengue fever patients.
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Summary

SUMMARY

In summary, young adults are at risk of dengue the most. Diagnosis of this vector
borne disease is usually straight forward and no advanced clinical skill required, this
disease has variety of clinical and haematological presentation, with early diagnosis
and treatment we can reduce the burden of this disease especially in the endemic

countries like India

Further studies will be needed to keep track of the changing epidemiological and
clinical trends of dengue. More extensive studies to assess DHF are needed. Also a
look into the differences of primary and secondary dengue and their profile is

essential.
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Annexures

ANNEXURE-I
ABBREVIATIONS:

DF- Dengue fever

DHF- Dengue Hemorrhagic fever

DSS- Dengue Shock syndrome

DENV- Dengue virus

ADE- Antibody dependent enhancement
EC- Endothelial call

TNFa- Tumor necrosis factor a

TGFp- Transforming growth factor 3

IFNy- Interferon gamma

G6PD- Glucose 6 phosphate dehydrogenase
HLA- Human leucocyte antigen

IL- Interleukin

NO- nitric oxide

TCP- Thrombocytopenia

HCT- Hematocrit

AKI- Acute kidney injury

ALI/ARDS- Acute lung injury/ Acute respiratory distress syndrome
BUN- Blood urea nitrogen

SGOT/SGPT (AST/ALT)- Aspartate transaminase/ Alanine transaminase
INR- International normalised ratio

PT- Prothrombin time

aPTT- activated plasma thromboplastin time

PCR- Polymerase chain reaction
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ANNEXURE 11

Informed Consent Form (ICF) for Participants in Research Programmes

involving studies on human beings

TITLE: -

Study Number: SVU/SBKS/ /201 -
Participants Initials:

Participant’s Name

Date of Birth / Age ( Years)

e | confirm that | have read and understood the information sheet dated
for the above study and have had the opportunity to ask questions.

e | understand that my participation in the study is voluntary and that | am free to
withdraw at any time, without giving any reason, without my medical care or legal
rights being affected.

e | understand that the investigator of this study, others working on the
investigator’s behalf, the Ethics Committee and the regulatory authorities will not
need my permission to look at my health records, both in respect of the current
study and any further research that may be conducted in relation to it, even if |
withdraw from the study. | agree to this access. However, | understand that my
identity will not be revealed in any information related to third party or published.
| agree not to restrict the use of any data or results that arise from this study
provided such a use is only for scientific purpose(s).

e | agree to take part in the above study.

Signature (or thumb impression) of the participant

Legally acceptable representative:

Signatory’s Name: Date:

Signature of the investigator:

Date:

Study Investigator’s Name:
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Signature of the impartial witness:

Date:

Name of the witness:
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ANNEXURE IV

PATIENT INFORMATION SHEET

STUDY TITLE : “A STUDY OF CLINICO-HAEMATOLOGICAL PROFILE
OF PATIENTS WITH DENGUE FEVER

1.

INTRODUCTION

Dengue Fever is an infection that has been prevalent in India for more than
two centuries Epidemic Dengue Fever and Dengue Hemorrhagic fever have
emerged as a global public health problem in recent decades. In fact, the
problem has become hyperendemic in many urban and rular areas, with
frequent epidemics.

What is the purpose of the study?

For Post Graduation Research Work, Essential for examination criteria.

Why have | been chosen ?

Because You are Suitable participant according to the need of the study

Do I have to take part ?

The study is absolutely voluntary in nature. Participants can participate in this
study willingly after understanding about the study

How long will the study last ?

The study will last for two years

What will happen to me if | take part?

There are no expected adverse events or risk expected because it is an
observational study of investigation.

What | have to do?

We need your consent for this study. No extra efforts are required from your
side.

What is the drug being tested?

No drug is being tested

What are the benefits of the study ?

This study helps in early and better diagnosis. It will lead to effective

treatment and better prognosis.
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10.

11.

12.

13.

14.

15.

16.

17.

What are the alternative for the treatment ?

Not applicable

What if new information becomes available?

If new information becomes available , it will be included in management
process. It is not going to affect the study.

What happens when study stops?

All the data will be analysed and compiled in the form of a Dissertation and
submitted to the university.

What if something goes wrong?

The principle investigator will take care during the course of the study if
something goes wrong

Will my taking part be kept confidential?

During the study, all data collected will be confidential. Your privacy will be
maintained.

What else should I know?

No extra expense will be borne by the patient related to the study. Just by their
participation and little contribution, the clinic haematological profile of
Dengue will be better understood.

Additional precautions

Nothing at this point of time.

Who to call with question?

Dr Varun Desai, Department Of Medicine Dhiraj General Hospital, Pipariya
- 391760 Waghodia, Vadodara , Gujarat
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Annexures

NAME

PROFORMA

CLINCAL PROFILE
FEVER

MYALGIA
HEADACHE
RETRO-ORBITAL PAIN
NAUSEA

VOMITING

BLEEDING MENIFESTATIONS

RASH

ABDOMINAL PAIN
HEPATOSPLENOMEGALY
BREATHLESSNESS
DIARRHOEA

OLIGURIA

JAUNDICE

ASCITES

HYPOTENSION

ALTERED SENSORIUM
CONVULSIONS
UNCONSCIOUSNESS/COMA

HEMATOLOGIC AND URINE PROFILE

HB

TC

DC

PLT

HEMATOCRIT

PT

APTT

URINE

AGE/SEX OPD/IPD

DENGUE PROFILE
NS1
1gG
IgM

BIOCHEMICAL PROFILE

RBS

Na

K

UREA

CREAT

SGPT

SGOT

BILIRUBIN

TOTAL

DIRECT

ALBUMIN

RADIOLOGI PROFILE

CHEST XRAY
PLEURAL EFFUSION
USG ABDOMEN
HEPATOMEGALY
SPLENOMEGALY
CHOLESTASIS
OTHERS
DIAGNOSIS

DF

DHF

DSS
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MASTER CHART
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14 F <
1 [ 25| F [YES|YES|YES[YES| NO| NO[NO|NO|NO|[NO|NO[NO[NO[NO|NO[NO[NO[NO|[NO|NO|[NO|NOJ 12 [ 4600 | 60/32/4/4 | 80000 | 40 | 138 38 [120]130| 4 [ 17 [ 12 [ 27 [ 26 [09 [ 03] 7 | 32 [YESNO[NO| DF
2 | 33| M |YES|YES|YES|YES| NO[NO| NO|[NO|NO|NO|NO|NO|NO[NO|NO[NO|NO|NO|[NO|NO|NO|NO| 14 4200 76/25/4/5 90000 36 [13.8]| 38 | 89 | 126 | 38| 32 | 0.7 | 44 | 48 | 0.7 | 0.3 | 7.2 | 3.2 [YESNO|NO| DF
3 | 43 ) F [YES|YES|YES|YES|YES|YES| NO|NO|NO[NO|NO|NO|NO|NO[NO|NO[NO|NO|NO|[NO|NO|NO| 88 5000 63/28/4/5 | 120000 | 29.7)138| 38 [100] 138 | 46 | 25 | 1.1 | 113|270 ] 0.8 | 0.3 6 3 |YE§NO|NO| DF
4 | 35| F [YES|YES|YES|YES|YES|YES| NO|[NO| NO[NO|NO[NO|NO|NO|NO|NO[NO|NO[NO|NO|[NO|NO| 13 12000 60/31/4/5 | 120000 |38.1)138| 38 [ 90 | 138 | 42 | 27 | 15| 40 | 44 | 09 | 04 | 6.3 3 |YESNO|NO| DF
5 |30 | M |YES|YES|YES|YES|YES|YES| YES|YES| NO [ YES| YES|YES| NO [ NO | YES| YES| NO [ YES| YES| YES|YED| YES| 14 [ 4300 | 66/25/4/5 | 40000 [52.2| 22 | 45 [116[135[ 39 [ 21 [ 07 [177][291| 1.3 [ 06 | 5 [ 2.3 [YESNO|NO] DSS
6 | 35| M |YES|YES|YES|YES| NO[NO| NO|[NO|NO|NO|NO|NO|NO[NO|NO|[NO|NO|NO|NO|NO|NO|NO| 11 5600 70/22/4/4 80000 34 [138] 38 | 76 | 136 | 43| 17 | 05| 27 | 17 | 0.7 | 0.3 6 2.8 |[NO|YES NO| DF
7 1 19| M |YES|YES|YES|YES| NO[NO| NO|[NO|NO|NO|NO|NO|NO[NO|NO[NO|NO|NO|NO|NO|NO|NOJ| 13 3000 50/41/4/5 | 110000 |39.1)138) 38 [ 92 | 131 | 34| 42 | 11| 38 | 66 | 05| 0.2 | 6.3 | 3.3 [NO|YESNO| DF
8 | 19| M [YES|YES|YES|YES|YES|YES| NO | NO| NO[NO|NO[NO|NO|NO|[NO|NO[NO|NO|[NO|NO|[NO|NO| 14 2500 60/31/4/5 80000 [419|138| 38 | 86 | 136 | 48 | 34 | 15| 35 | 124 06 | 0.3 | 6.8 | 3.4 [YESNO|NO| DF
9 [ 35| M |YES|YES|YES[YES| NO| NO|NO|NO|NO|[NO|NO[NO[NO[NO|NO[NO[NO[NO|[NO|NO|NO|NOJ 15[ 10000 | 41/50/4/5 | 40000 [45.6]|13.8[402[ 121140 42 [ 37 | 1 [ 22 [ 27 [ 08][ 03] 75| 24 [YESNO[NO| DF
10 | 50 | M | YES|YES|YES|YES| YES|YES| NO | NO| NO | NO|NO[NO[NO[NO|NO|NO[NO[NO|NO|NO|NO|NOJ 14 [ 3200 | 60/31/4/5 | 70000 [46.2] 138 41 [155][135| 34 [ 27 [ 12 29 [ 47 [ 04 [02] 7 | 36 [NO[YESYES DF
11 | 23| F |YES|YES|YES|YES|YES|YES| YES| YES| YES| YES| YES| YES[YES| NO| NO| NO[ NO [ NO| NO|YES|YES| NO| 15 [ 11800 | 74/18/4/4 | 20000 [54.1]16.3| 38 [ 136133 | 42 [ 23 [ 0.7 [ 57 [199| 1 [04 | 5 [ 2.7 [YESNO|[NO|DHF
12 | 22| M |YES|YES|YES|YES| YES| YES| YES| YES| YES| YES| YES| NO [ NO [ NO| NO| NO[ NO[YES| NO|YES|YES| NO| 14 [ 3500 | 50/41/4/5 | 40000 | 51 | 15 | 42 [129[ 138 34 [ 13 [ 08 [ 34 | 41 [ 06 [ 03] 74 | 3 [YEJNO|[NO|DHF
13 [ 18 | M | YES|YES|YES|[YES| NO | NO| NO | NO| NO | NO|NO[NO[NO[NO|NO[NO[NO[NO|[NO[NO|NO|NOJ 13 [ 8100 | 77/14/4/5 | 180000 [40.5| 138 38 [ 111139 | 37 [ 27 [ 07 [ 24 [ 27 [ 08 [ 03| 7 | 3.2 [YESNO|[NO[ DF
14 | 50 | F |YES|YES|YES[YES| NO|NO|NO|NO|NO|NO|NO|[NO[NO[NO|NO|NO[NO[NO|NO|NO|NO|NOJ 11 [ 7000 | 54/41/2/3 | 110000 [33.1] 151 38 [ 123137 |36 [ 32 [ 09 [ 57 [ 72 [ 08 [ 04 ] 71| 3.4 [NO[YESYES DF
15 | 30 | F |YES|YES|YES|YES|YES|YES| YES|YES| YES|YES| YES|YES| NO [ NO | YES|YES| NO [ YES| YES| YES|YES|YES| 7.1 [ 3000 | 55/36/4/5 | 67000 | 39 | 16.3|595] 134 | 126 | 44 [122| 4 [200] 206 | 97 [ 6 | 52 | 2.3 [NOJYESNO[ DSS
16 | 35 [ M |YES|YES|YES[YES| NO | NO|[ NO | NO[NO|NO|NO|NO[NO|NO|[NO|NO|NO|[NO|NO[NO|NO|NO]| 13 5700 71/20/4/5 | 150000 | 38.8| 13.8| 38 [ 105 | 136 | 4 21 [ 08| 16 | 32 | 0.8 | 0.4 | 6.8 | 3.5 [YE§NO|NO| DF
17 | 32 | M |YES|YES|YES[YES| NO| NO[NO | NO[NO|NO|[NO|NO[NO|NO|[NO|NO|NO|[NO|NO[NO|NO|NO] 15 4000 49/42/415 80000 [40.9|13.8] 38 | 106 | 133 | 4 18 | 08| 41 | 8 | 06 | 0.3 | 65 | 3.5 [YESNO[NO| DF
18 | 23 | M |YES|YES|YES|YES| YES| YES| YES| YES| NO [ YES|YES| NO [ NO [ NO| NO| NO[ NO[YES| NO|YES|YES| NO| 14 [ 7200 | 49/40/6/5 | 30000 [39.6|13.8]| 38 [ 131|136 | 41 [ 36 | 12 [413][ 656 | 1.2 [ 05| 6.4 | 3 [NO[NO|YEY DHF
19 | 23| F |YES|YES|YES|YES|YES|YES| NO | NO| NO|NO|NO[NO[NO[NO|NO[NO[NO[NO|NO[NO|NO|NOJ 12 [ 4800 | 49/42/4/5 | 70000 [36.8]13.8] 38 [ 91 [137| 43 [ 20 [ 07 [ 17 [ 14 [ 07 [ 03] 62| 3 [YESYESYES DF
20 | 22| F |YES|YES|YES|YES| YES|YES| YES|YES| NO [ YES|YES| NO [ NO [ NO| NO|YES| NO [YES| NO | YES|YES| NO| 7.2 3000 | 51/40/4/5 | 1,20,000 [21.2] 15 | 38 [ 76 [ 135| 44 [ 16 | 06 [ 56 [ 121 | 1.7 [ 0.6 | 6.3 | 3.3 [YEJYEJYEY DHF
21 | 35 | F |YES|YES|YES|YES|YES|YES|YES|YES| NO | YES| YES|YES| NO [YES| YES| YES| NO [ YES| YES| YES| YES| YES| 9.9 [ 3480 | 61/30/4/5 | 50000 | 38 | 35 | 38 | 77 [ 128 | 39 [ 91 [ 15 [ 112229 9.3 [ 55 [ 5.7 [ 2.2 [NO|YESNO[ DSS
22 | 45 | M |YES|YES|YES[YES| NO| NO|[ NO | NO[NO|NO|[NO|NO[NO|NO|NO|NO|NO|NO|NO[NO|NO|NO| 13 10300 74/20/3/3 | 140000 |37.2]|13.8| 38 [ 109 | 130| 36 | 29 | 1.4 | 66 | 87 | 0.7 | 0.3 | 6.8 | 3.2 [NO|YES NO| DF
23 | 34| F |YES|YES|YES|YES|YES|YES| NO | NO| NO|NO|NO[NO[NO[NO|NO[NO[NO[NO|NO[NO|NO|NOJ 11 [ 3000 | 46/45/4/5 | 100000 | 32 | 138 38 [ 74 [132| 41 [ 19 [ 07 [ 21 [ 20 [ 0.8 [ 03[ 6.4 | 3.4 [YESNO|[NO| DF
24 | 70 | M |YES|YES|YES|YES| YES| YES| YES| YES| NO | YES| YES| YES| NO [ YES| YES| YES| NO [YES| NO | YES|YES| NO| 8.9 | 15500 | 81/10/4/5 | 10000 [245]|13.8]| 46 [ 124 | 141] 32 [103]| 1.8 [ 90 [ 106 | 25 [ 1.5 | 5.4 | 2.4 [NO|YEJNO|DHF
25 | 22| M |YES|YES|YES|YES| YES| YES| YES|YES| NO [ YES| NO[ NO[ NO[NO| NO| NO[ NO[YES| NO|YES|YES| NO| 13 [ 2000 | 62/26/6/6 | 50000 [35.6|17.6|37.2] 126 [ 130 | 34 [ 35 | 1 [ 56 [ 132| 0.6 [ 0.6 | 6.2 [ 3.4 [YESNO|[NO|DHF
26 | 20 [ M |YES|YES|YES[YES| NO | NO|[ NO | NO[ NO | NO|[NO|NO[NO|NO|NO|NO|NO|NO|NO[NO|NO|NO]| 16 3100 44/47/4/5 | 100000 | 458|138 41 | 85 | 128 45| 29 | 1.2 | 40 | 34 | 09 | 0.3 | 6.8 | 3.4 |[YESNO|NO| DF
27 | 45| M |YES|YES|YES|[YES| NO| NO[ NO | NO|NO|[NO|NO[NO[NO[NO|NO[NO[NO[NO|NO[NO|NO|NOJ 11 [ 4000 | 55/36/4/5 | 120000 [34.6| 138 42 [116[ 141 49 [ 23 [ 07 [ 12 [ 34 [ 03[ 01] 69 | 35 [YESNO|[NO[ DF
28 | 31 | F |YES|YES|YES[YES| NO| NO|[ NO|NO|[NO|NO|[NO|NO[NO|NO|NO|NO|NO|[NO|NO[NO|NO|[NO| 14 4000 63/28/4/5 70000 39 (152 42 | 102 | 137 | 47| 15 | 06| 30 | 75 | 04 | 0.2 | 6.8 | 3.6 [YESNO|NO| DF
29 | 22 | F |YES|YES|YES|[YES|YES|YES| NO | NO[ NO | NO|YES| NO[YES|NO|NO|NO|NO|[NO|NO[NO|NO|NO]| 13 2500 60/29/5/6 80000 |[37.9|13.8] 38 | 104 ] 138 35| 14 | 07| 66 | 74 |1 03] 0.2 ]| 6.4 | 3.4 [YESNO|NO| DF
30 | 35 | F [YES|YES|YES|YES| YES|YES| YES|YES| NO [ YES| YES| YES| YES|YES| YES| YES| NO [ YES| YES| YES|YES| YES| 11 | 3600 | 45/46/5/4 | 40000 | 41 | 18 | 55 [ 71 [ 126 [ 29[ 42 | 2 [102]146| 44 [ 25| 5 [ 2.6 [NO[YEJNO[ DSS
31 | 35| F |YES|YES|YES|YES| NO|[NO| NO|NO|NO|NO|[NO|NO|NO[NO|NO[NO|NO|[NO|NO|NO|NO|NO| 11 4000 50/41/4/5 80000 32 | 15| 42 | 81 | 138 5 27 | 07| 27 | 14 | 08| 0.3 | 6.8 | 3.6 |[NO|YESNO| DF
32 | 27 | F [YES|YES|YES| YES| YES| YES| YES| YES| YES|YES| YES| NO| NO [ NO | NO| NO| NO[YES| NO|YES|YES| NO| 7.6 | 10300 | 81/11/4/4 | 140000 [23.6] 20 | 50 [ 90 [ 130 3 [120| 23 [ 56 [ 59 | 2 [ 14| 52 [ 2.9 [YEJNO|NO|DHF
33 | 55| F |YES|YES|YES|YES|YES|YES| NO| NO| NO|NO|[NO|NO|NO[NO|NO[NO|NO|[NO|NO|NO|NO|NO| 13 5700 50/38/2/10 | 70000 [40.1] 15 |38.9| 129|130 36 | 27 [ 1.1 ] 34 | 37 | 09 ] 0.2 | 58 | 2.7 |YESYESYES DF
34 | 18 | F |YES|YES|YES|YES|YES|YES| NO | NO| NO | NO [YES| NO |YES| NO| NO[ NO| NO [ NO| NO|YES|YES| NO| 8.3 7000 71/20/4/5 | 110000 | 29 | 20 | 44 | 96 | 126 | 35| 26 | 1.1 | 27 | 26 | 0.6 | 0.2 | 6.8 | 3.2 [YESNO|[NO| DF
35 | 46 | M | YES|YES|YES|YES| NO| NO| NO|NO|NO|NO|[NO|NO|NO[NO|NO[NO|NO|[NO|NO|NO|NO|NO| 15 4000 60/32/4/4 40000 44 1138([388[ 79 [135| 39| 20 1 21 | 20 | 08| 0.2 | 6.8 | 3.2 [YESNO[NO| DF
36 | 39| F |YES|YES|YES|YES| NO [ NO| NO|NO|NO|NO|NO|NO|NO[NO|NO[NO|NO|[NO|NO|NO|NO|NO| 11 3000 50/40/5/5 80000 32 [138] 38 | 94 | 126 | 36 | 21 | 0.7 | 42 | 50 1 03] 69 | 34 [YESNO|NO| DF
37 1 20 | M |YES|YES|YES|YES| NO|[NO| NO|NO|NO|NO|NO|NO|NO[NO|NO|[NO|NO|NO|NOJ|YES|YES|NO| 14 3500 66/28/3/3 | 160000 | 40.8)138| 38 [ 120139 | 45| 30 | 15| 36 | 30 | 1.2 | 04 | 6.8 | 3.6 [YESNO[NO| DF
38 | 45| F |YES|YES|YES|YES| NO [ NO| NO|NO|NO|NO|NO|NO|NO[NO|NO[NO|NO|[NO|NO|NO|NO|NO| 12 2800 50/45/2/3 80000 33 [138] 38 | 109 | 136 | 42| 28 | 0.7 | 17 | 11 | 04 | 0.2 | 6.8 3 |YESNO|NO| DF
39 | 18 | M | YES|YES|YES|YES| NO|[NO| NO|NO|NO|NO|NO|NO|NO[NO|NO[NO|NO|NO|NO|NO|NO|NO| 14 4000 58/33/4/5 60000 [415|138] 38 | 86 | 139 45 ] 29 | 12| 26 | 22 | 12| 05 ] 6.9 | 3.6 [YESNO|NO| DF
40 | 18 | M | YES|YES|YES|YES| NO [ NO| NO | NO| NO| NO| NO|NO|NO|[NO|NO|[NO|NO|NO|NO]|YES|YES|NO| 14 4200 45/50/2/3 60000 41 | 138 38 [ 79 [146| 45| 29 [ 1.4 | 37 [ 32 [ 09 [ 0.2 [ 6.8 | 3.4 [YE§NO[NO| DF
41 | 41 | F |YES|YES|YES|YES| NO | NO| NO| NO|NO|NO|NO|NO|NO[NO|NO[NO|NO|NO|NOJ|YES|YES|NO| 12 4500 445/45/6/4 | 60000 35 [138] 38 | 91 | 139 46| 29 | 11| 27 ) 20 | 11 ] 04 ] 6.9 | 3.1 [YESNO|NO| DF
42 | 18 | M | YES|YES|YES|YES| NO [ NO| NO | NO| NO| NO|NO|NO|NO|[NO|NO[NO|NO|[NO|NO|NO|NO|NO| 10 12000 71/20/4/5 | 439000 |29.6|138| 38 [ 88 | 140 | 42 | 59 | 24 | 25 | 25 | 06 | 0.2 | 7.2 4 |NO|YES NO| DF
43 | 28 | F |YES|YES|YES|YES|YES|YES| NO| NO| NO | NO|YES| NO| NO[NO|NO|[NO|NO|NO|NOJ|YES|YES|NO| 10 3500 50/42/4/4 80000 |[31.7(13.8] 38 | 81 | 142 43| 19 | 07| 34 | 49 |1 05| 0.2 7 3.8 [YE§ NO|NO| DF
44 [ 32| F [YES|YES|YES|YES| NO [ NO| NO[NO| NO[NO|NO|NO|NO[NO[NO|YES|NO[NO[NO|YES|[YES|NO| 12 | 10200 | 61/31/4/4 | 285000 |37.8[13.8] 41 | 87 | 142 46| 80 | 1.1 [ 44 | 46 [ 2 [ 11 69 [ 34 [YEJNO[NO| DF
45 | 41 | M | YES|YES|YES|YES| NO [ NO| NO|NO|NO|NO|NO|NO|NO[NO|NO[NO|NO|NO|[NO|NO|NO|NO| 14| 15000 54/38/4/4 | 150000 |42.1] 15 | 38 [ 95 | 136 | 3.7 | 30 | 1.4 | 138|114 | 1 04 | 7.2 | 3.6 [YESYESNO| DF
46 | 26 | M | YES|YES|YES|YES| NO [ NO| NO | NO| NO| NO|[NO|NO|NO|[NO|NO[NO|NO|[NO|NO|NO|NO|NO| 11 4200 63/28/4/5 | 120000 |37.6) 138 38 [ 82 | 138| 38| 29 | 15| 38 | 52 | 0.8 | 03 | 7.1 4 |NO|YES NO| DF
47 | 53 | M | YES|YES|YES|YES| NO [ NO| NO| NO|NO|NO|NO|NO|NO[NO|NO[NO|NO|NO|NO|NO|NO|NO| 14 3300 45/44/6/5 70000 [412|138] 38 | 79 | 142 46| 26 | 1.1 | 112|114 12| 05| 7.1 | 3.6 |YESYESYES DF
48 | 26 | M [YES|YES|YES| YES| NO [ NO | NO[NO| NO[NO|NO|NO|NO[NO[NO|NO|NO[NO[NO|NO[NO|NO| 14| 4000 | 50/40/4/6 | 40000 |423[138] 38 | 95 | 14248 26 | 1 [ 47| 44 [12] 04| 72] 4 [NO|YEJNO| DF
49 | 45| M |YES|YES|YES|YES| NO|[NO| NO| NO|NO|NO|NO|NO|NO[NO|NO|[NO|NO|NO|NOJ|YES|YES|NO| 14 5200 46/46/4/4 30000 [442|138] 38 | 81 | 146 42| 29 | 15| 37 | 45| 15] 06| 75| 3.5 [YESNO|NO| DF
50 | 55 | M |YES|YES|YES[YES| NO| NO[ NO| NO|NO|[NO|NO|NO[NO[NO|NO[NO[NO[NO|NO|NO|NO|NOJ 16 [ 5000 | 42/50/4/4 | 90000 [47.6]138] 38 [101]143| 33 [ 37 [ 15[ 57 [ 56 | 11[03] 7 | 36 [YESNO[NO[ DF
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