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Changing epidemiology of dengue: Newer insights and current concepts.

Abstract

Background: Dengue fever (DF) is the most common of the arboviral infections in
humans and more than two-fifths of the world's population lives in areas
potentially at risk for dengue. Effective vector control, prompt case detection and
appropriate clinical management can reduce the mortality from severe dengue. The
objective of this paper is to present current epidemiology of dengue in this part of
the country and, additionally, reflect on some important clinical issues involved in
the management of these cases. The global incidence of DF and dengue
hemorrhagic fever (DHF) has increased dramatically in recent decades.
Endothelium is the target of the immune-pathological mechanism in DF and DHF,
its hallmark being vascular permeability and coagulation disorders. Plasma leakage
or capillary leak syndrome (CLS) is the most specific and life-threatening feature
of DHF and is considered to be the primary lesion that underlies DHF. Material
and Methods: The present study is a four year (January 2013- December 2016),
retrospective observational study. The study population consists of 264 male or
female indoor patients with confirmed diagnosis of dengue fever.Inclusion criteria
were discharge diagnosis with International Classification of Disease (ICD) code
A90 - A91 and availability of minimal dataset (name, registration number ,age
,sex, diagnosis, symptoms, laboratory investigations, transfusions if any, co-
infection, other co-morbidities, date of admission, date of discharge ,and discharge
status). Indoor files of all these 264 cases were collected from medical records
department and data tabulated. The study focuses on incidence and outcomes of
CLS in dengue infection along with other various issues among these patients.
Results:In all 264 patients were included in the study with a male female ratio of
1.6:1.The youngest and the eldest patient were of 13 year and 95 year age
respectively. Primary dengue fever (pDF) was seen in 219(83%) and secondary
dengue fever(sDF) in 45(17%) cases respectively.Besides fever, chills, vomiting,
abdominal pain, body-ache, bleeding manifestations, and hepato-splenomegaly
Jfeatures of CLS were present in 164( 62.1%) cases. None of the cases had only
left side pleural or  pericardial effusion .In all 258(97.7%) cases had
thrombocytopenia, 39(14.8%) cases had bleeding manidestations, 11(4%) cases
had severe organ involvement, 19(7.2%) cases had co-infections, 43(16.3%) cases
required medical intensive care unit (MICU) admissions, and there were only
4(1.5%) mortalities. The pathophysiology and management challenges of CLS
along with other parameters are discussed. Conclusion: Currently, no specific
antiviral therapy exists for dengue virus. With prompt case detection and
appropriate clinical management, the case fatality rate (CFR) is declining and the
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overall CFR in the southeast Asia region is now less than 1% . In our case series it
was 1.5%. We conclude that patients of DF with thrombocytopenia and
transaminitis should be evaluated early by ultrasonography for CLS.
Hemoconcentration and hypoproteinemia are not sensitive tools to pick up
capillary leakage in clinical practice. Isolated left side pleural effusion and
pericardial effusion are not seen in DF and if present one should look for another
cause. the case series raises question on the accepted theory of relation between
capillary leakage and severe dengue infection. Further, since capillary leakage was
seen in 78.8% of primary dengue infection cases, it also questions the validity of
the immune enhancement theory of DHF/severe dengue. viral burden may be a
key factor in determination of disease severity rather than sequential infections or
secondary infection. Early detection and appropriate case management practices
are critical factors for survival.

Introduction

The burden and the potential threat to global health by DF has been recognized
globally and it is the most important mosquito-borne viral disease with 2.5 billion
people at risk worldwide. Transmission of dengue is now present in almost every
World Health Organization (WHO) region of the world and more than 125
countries are known to be dengue endemic .The epidemiology of dengue involves
changes in the human host, the dengue virus and also the vector bionomics. Several
studies have reported a shift in affected age groups , sex differences, expansion to
rural areas ,and virulence and genotype of the virus . The Aedes mosquito has
evolved in longevity and survival, is affected by seasonality and climate
variability, and also socio-cultural and economic factors of human habitation and
development.

The typical clinical manifestations of dengue infection range from self-limited DF
to DHF with shock syndrome .The pathogenesis i1s complex with the involvement
of different immune factors . After the incubation period which ranges from 3-14
days , the illness begins abruptly and in patients with moderate to severe disease, is
followed by three phases- febrile, critical and recovery. During the transition from
the febrile to afebrile phase which lasts for 2-7 days, patients without an increase in
capillary permeability improves without going through the critical phase. On the
other hand patients with increased capillary permeability show warning signs due
to capillary leakage. This period of clinically significant plasma leakage usually
lasts for one to two days. The degree of plasma leakage varies from patient to
patient with severe plasma leakage leading to shock (dengue shock) and/or fluid



accumulation with respiratory distress. It is considered as the marker of severity for
severe dengue.

The expansion of dengue is expected to increase in future due to factors such as the
epidemiological changes, rural expansion, seasonality and climate variability,
sociocultural and socioeconomic factors, vector longevity and survival,
globalization, travel, trade, and also viral evolution. Effective vector control is the
mainstay of dengue prevention and control. Surveillance and improved reporting of
dengue cases is essential to measure the true global situation as indicated in the
objectives of the WHO Global Strategy for Dengue Prevention and Control, 2012—
2020. More data will help in prioritization of research, formation of health policies,
and allocation of financial resources toward reducing this poorly controlled
disease. We present and discuss the findings in 264 cases of DF seen by us during
2013 to 2016 in our institution in Jaipur (Rajasthan, India). The objective of this
paper is to review the current epidemiology of dengue infection in this part of the
country, discuss about the features and severity of primary versus secondary
dengue infection and, additionally, look into the prevalence and challenges to
prevailing views of CLS in dengue infection. It does not focuses on societal factors
,and vector or vaccine issues.

Keywords: Dengue fever ; Primary dengue fever ; secondary dengue fever;
Dengue hemorrhagic fever; Dengue shock syndrome ; Capillary leak syndrome.

Material and Methods

The present study is a four year retrospective observational study comprising of
264 indoor patients of confirmed DF and was conducted in the department of
internal medicine, Narayana Multispeciality Hospital ( a tertiary medical care
center ), Jaipur (Rajasthan-India). Our institutional ethics committee approved this
retrospective study and informed consent was not required. Medical case record
files of all admitted cases of DF , in medical unit 1, from January 2013 to
December 2016 were collected from medical records department (MRD).
Demographic data, symptomatology, co-morbidities, co-infections, complications,
dengue NS1 antigen, IgM / IgG test reports (done by dengue solid phase immune-
chromatographic rapid test kits for qualitative detection), routine laboratory
investigations, ultrasonography, x-ray chest, in addition to blood and blood product
transfusions and mortality data were collected, tabulated and analyzed. Other viral
fevers ,other arthropod-borne fevers, unspecified viral fever, other viral or
unspecified hemorrhagic fevers and bacterial diseases including leptospirosis were
not included in the study.




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. During the early stages of the disease, virus isolation, nucleic
acid or antigen detection can be used to diagnose the infection. At the end of the
acute phase of infection, serology is the method of choice for diagnosis. In this
study dengue NS1 antigen and antibodies ( IgM / IgGG) test reports (done by
dengue solid phase immune-chromatographic rapid test kits for qualitative
detection) were evaluated. Subjects with positive NS1 antigen,or I[gM antibodies or
both were diagnosed to have primary DF . Subjects with positive NSI antigen or
IgM antibodies along with IgG antibodies or presence of all three was considered
to have secondary DF(Table 2).

All these patients were routinely followed —up for capillary leakage by Thoraco-
abdominal ultrasonography and other complications by physical examination,
laboratory tests, x-ray and a chemistry panel on admission and repeated as needed
afterwards. Thoraco-abdominal ultrasound is a highly accurate method for
assessing even small amounts pleural effusion/ascites, and has a sensitivity of
nearly 100%. It is even recommended in the WHO guidelines as a suitable tool for
assessing capillary leakage in dengue patients. Sonographic evidence of capillary
leakage was considered to be present if either of ascites, pleural effusion, or a
thickened, edematous gallbladder were present. Gallbladder (GB) wall thickening
was measured by placing the callipers between the two layers of the anterior wall.
Subjects who had GB wall thickness >3 mm as measured on ultrasound were
identified as positive for GB wall edema. Thoracic scanning was done in either
sitting or supine posture. Both the pleural spaces were evaluated through an
intercostal approach. Liver measuring more than 15 cm was taken as hepatomegaly
and spleen measuring more than 12 cm was taken as splenomegaly. The paper
reviews the changing epidemiology and symptomatology of DF.

Results

In all 264 cases of confirmed DF case records were screened and analyzed. There
were 163 (61.7%) males and 101 (38.2%) females .The median age was 25.5 years
in males and 31 years in females, and the male-female ratio was 1.6:1 (Table
1).The youngest and the eldest patient were of 13 years and 95 years respectively.

The result of serology tests for dengue fever (NS1, IgM, IgG antibody) are shown
in table 2. pDF was seen in 219(83.0%) and sDFin 45(17.0%) cases. The clinical
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manifestations are mentioned in table 3. Fever was present at admission in almost
all cases (97.3%), followed by chills (56.8%),vomiting (54.5%)
,hepatomegaly(47%), abdominal pain (46.2%), and bodyaches 100(37.9%).
Bleeding manifestations were seen in 39(14.8%) cases. Other symptoms were
nausea (37.5%), splenomegaly (25%) ,weakness (21.6%),and loss of apetite
(19.3%). Diarrhoea, rash, itching and cough were not very common, being seen in
<15% of patients. Headaches and retro-orbital pain described as classical symptom
were seen in only 21.2% cases.

Hematocrit more than 37.5% was seen in 159(60.2%) cases (table 4 ).Only
14(5.3%) cases had a hematocrit of >50%. Hypoalbuminemia was seen in 103
(39%) cases (table 4).It was moderate in 57(22%) and severe in 16(6%) cases.
Transaminitis i.e., raised serum glutamic-oxaloacetic transaminase (AST) , serum
glutamic-pyruvic transaminase (ALT) and gamma glutamyl transpeptidase (GGT)
were seen in 238(90.1%) ,126(47.7%) and 65(24.6%) patients respectively.(table
5).

Thrombocytopenia was present in 258(97.7%) cases (table no.7). Mild
thrombocytopenia was present in 14(5.3%), moderate in 33(12.5%) and severe in
211(79.9%) cases. It was below 20 x 10*/cmm in 125(42.3%) cases. 38(14.4) cases
had platelet counts < 10x10°/cmm . Bleeding manifestation (table 7) were present
in 39 (14.8%) cases; melena (13patients) being the commonest, followed by
menorrhagia, epistaxis, hematuria, hemoptysis, petechiae, gingival bleed and
surgical site bleeding. All these patients received platelet transfusion except one.
Lowest platelet count was 3x10°/cmm. One patient with platelet count
77x10°/cmm had severe life threatening post partum hemorrhage @ . Severe
critical thrombocytopenia (<20 x 10°/cmm) was seen in more of primary dengue
fever cases as compared to secondary dengue cases(49.8% v/s 35.5%).

Dengue with warning signs such as fluid accumulation were seen in 164(62.1%),
vomiting 144(54.5%), Hepatomegaly 124(47%), abdominal pain 122 (46.2%) and
mucosal bleeding in 39(15.2%) cases respectively. Features of Severe dengue such
as severe plasma leakage leading to shock (dengue shock syndrome) or fluid
accumulation with respiratory distress were seen in 61(23.1%) ,severe bleeding (as
evaluated by a clinician) requiring transfusion 29(11%) and severe organ
involvement (i.e., AST or ALT 1000 IU/L or greater, impaired consciousness,
organ failure) in 11(4%) cases. 43(16.3%) required MICU admission.
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Our results indicate that CLS is not uncommon in dengue fever, being present in
164 (62.1%) cases. Site of plasma leakage is mentioned in table 8. GB wall edema
was commonest followed by ascites and pleural effusion . Polyserositis with
ascites,pleural effusions and GB wall edema were seen in 76((28.8%) patients.
Interesting finding was that none of them had isolated left side pleural effusion or
pericardial effusion.

Incidence of co-infection, co-morbidity, MICU admissions and mortality is shown
in table 9. Co-infection was seen in 19(7.2%) patients. Scrub typhus was seen in
10(3.8%), plasmodium vivax malaria in 4 (1.5%), and falciparum malaria in
4(1.5%) patients respectively. 1 (0.4%) patient had co-infection with plasmodium
falciparum as well as plasmodium vivax. Co-morbidities such as diabetes mellitus,
hypertension, coronary artery disease, COPD, benign prostate hyperplasia
requiring indwelling catherization were seen in 39(14.7%) cases. MICU admission
were required in 43(16.28%) cases.

In all there were 4(1.5%) mortalities. All of them had primary dengue fever (NS1
antigen positive). First one was an elderly 70 years male ,post CABG and reported
to triage on 37™ post operative day with fever and bleeding from surgical site. His
lowest platelet count were 29x10°/cmm. He had hypotension and evidence of organ
dysfunction such as adult respiratory distress syndrome, acute kidney injury,
severe transaminitis (AST 8400 IU/L and ALT 5329 IU/L) and features of CLS.
Second patient was a young 30 years male who presented with altered sensorium
and had largeintra cerebral bleed, hemoptysis, hemetemesis, melena ,transaminitis
and lowest platelet counts of 34x10°/cmm. He was declared brain dead . The third
patient,40 years female had acute pancreatitis, transaminitis, hemoconcentration
with lowest platelet count of 11x10°/cmm . She had sudden death after 10 hours of
admission. Autopsy was declined by the family. The fourth patient,25 years male
had acute pancreatitis ,severe transaminitis (AST 19450 IU/L,ALT 6838
IU/L),CLS, mild jaundice, melena, and lowest platelet count of 33x10%/cmm. All
four of them were given blood and blood products transfusion as needed.

Table 10 compares pDF cases with SDFcases. It was observed that cases with
sDF45(17%) were not more symptomatic than pDF 219(83%) cases.There was not
much difference in the incidence of CLS, bleeding manifestations, or MICU
admissions. However, cases with sDF had more severe transaminitis. All four
mortalities seen in the case series were in pDF cases.

The average hospital stay duration was 4-6 days (table 11). 23(8.7) cases stayed for
more than a week.



DISCUSSION

Dengue infection is caused by a group of four relatively strict human viruses and
despite its high prevalence much of its pathophysiology is still unclear .It is
postulated that half the world's population lives in countries endemic for

dengue, underscoring the urgency to find solutions for dengue control. The
consequence of simple DF is loss of workdays for communities dependent on wage
labour.The consequence of severe illness is high morbidity and mortality rates,
since tertiary level care required for DHF/DSS management is beyond the reach of
most of the persons at risk. The data we have shared are from a tertiary care centre.

In South-East Asian countries, where all the serotypes (DENV-1-4) are
circulating, DF had been typically considered a disease of early childhood aged 2-
15 years. However, an evidence of increase of dengue incidence in older age
groups, and shift in modal age has been reported in various studies from
singapore, Indonesia, Bangladesh and Thailand"*” In our study the majority of
cases were in the age group of 11-40 years with maximum incidence in the age
group of 21-30 years , 28 (10.6%) cases being more than 50 years of age. The
eldest was a 95 years female and the youngest were 13 year male and a female
patient. These data supports the observation of increasing age of DV infected
patients.The trend for increased incidence among young adults has important
implications for control and prevention. Whether these are real increases (based on
population distributions), increases in the proportion of severe dengue/

DHE/DSS (and, hence, the proportion hospitalised) but not DF, increased
awareness or the result of improved classification and diagnosis needs further
clarification.

There are many studies from South-East Asia region that suggest higher ratio of
males than females in DF/DHF hospitalized cases (India, Bangladesh, Singapore
and Malaysia), and only few studies suggest no difference in sexes™ ™

However, almost all of these studies were hospital-based, thus, probably only
represent those who access healthcare rather than the infected population.”
Various studies have indicated the differences between sexes in term of severity

of illness and case fatality ratio. Some studies have reported a higher rate of
mortalities among females than males.®” However in our series we found higher
incidence of co-morbidity, co-infection, MICU admissions, and mortality among
male patients. What could be an interesting finding in this series is a higher
incidence of co-infection with scrub typhus in female patients ( 7 females versus 3
male patients) .This could be due to social practices among rural areas and villages
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of females more often sleeping on ground rather than cots,working in fields and
not using mosquito repellants. Whether it involves a simple societal/local factors or
a different pathogenesis and an immune response is a matter of further research.

There are several reports of CLS in DF.Capillary leakage, the defining lesion of
severe dengue is considered to be present if any of the following three features are
present: a rise in the hematocrit equal to or greater than 20% above average for
age, sex and population; a drop in the hematocrit following volume replacement
treatment equal to or greater than 20% of baseline; signs of plasma leakage such as
. . . - (10,11) . .

pleural effusion, ascites and hypoproteinemia .Of these, hemoconcentration is
usually diagnosed retrospectively, hypoalbuminemia is infrequent and clinical
recognition of plasma leakage is a difficult sign. The hematocrit in CLS in DF is
usually > 40%, but may be as high as 55-60%. The need to have area specific cut
off values has been suggested and studies from Delhi and Chennai recommended
such values *'”. We have taken a cut off 37.5% in our patients since we do not
have our own area specific cut off '” .This hemoconcentration is due to plasma
leakage, beginning at the end of the febrile stage and continues for one to two days
after defervescence of fever. Nevertheless ,early diagnosis of CLS is essential to
start volume replacement and indicates progression to DSS. In our case series a
hematocrit of >40 was seen in 120 (45.4%) cases and when area specific cut off
value (37.5%) is taken into consideration the number rises to 159(60.2%) as was
done in a Chennai based study "». Hypoalbuminemia (< 3.2gm/dl) was seen in
103(39%) cases suggesting that it is an infrequent finding. Thoraco -abdominal
ultrasonography is a highly accurate method for assessing even small amounts of
pleural effusion/ascites, and has a sensitivity of nearly 100% and is even
recommended by the 2009 WHO guidelines as a suitable tool for assessing

CLS 19 Thus ,instead of a rise in hematocrit and hypoalbuminemia ,thoraco-
abdominal ultrasonography is an important significant tool to pick up CLS early in
adult. It picked up 164(62.1%) cases in this series.

Studies in India have demonstrated that among hospitalized patients with
uncomplicated DF, the prevalence of sonographic capillary leak is high and ranges
from 34% >'% to as high as 100 % " It was 62.1% in our series of 264 DF cases.
Ours being a tertiary centre some amount of selection bias may have been there as
severe clinical cases of dengue are usually referred to a hospital. Nevertheless our
results have reproduced a high prevalence of capillary leakage in patients with
classical DF. VEGF, a potent permeability enhancing cytokine, is thought to play a
pivotal role in mediating plasma leakage in DHF



Of 264 cases of DF, 219(83%) had PDF and 45(17%) had SDF. CLS was found in
133(75.2%) and 31(68.9%) cases of pDF and SDF respectively.i.e., the incidence
of CLS was almost same in primary as well as secondary DF cases. The
mechanism that is considered to be the underlying cause of CLS is thought to be
ADE (antibody dependent enhancement), i.e., immune enhancement of viral
replication because of previous exposure to dengue virus as a cause of capillary
leakage/severe disease. However, we question this theory as CLS is seen even with
primary infection in significant number of patients. Probably CLS represent a
fundamental mechanism of disease in dengue infection rather than a function of
host immune status as reported by Meltzer and others " . Our results suggest that
capillary leakage occur in most DF infection (three fifth in this case series) and
uncommonly leads to clinically apparent phenomenon , severe disease with DHF
or DSS and that it can be easily picked up by thoracoabdominal sonography. It
may even be a universal finding at microscopic level"”. Though we did not
extensively study the issue of primary versus secondary infection, bleeding
manifestations ,transaminitis and MICU admissions were also almost similar in
secondary and primary dengue infection.

In CLS, collection of fluid frequently involves multiple sites. In our series,
polyserositis was the commonest finding with ascites, pleural effusion and GB wall
edema seen in 76(28.8%) cases. Isolated GB wall edema ,right side pleural
effusion, and ascites were seen in 26(9.8%),8(3%) and 8(3%) cases respectively.
None of the case had only left side pleural effusion or pericardial effusion .The
similar findings were observed in others studies."'”'®. Why only isolated right
pleural effusion is seen is probably an anatomical phenomenon. The right lung has
more organ mass than the left lung and thus the amount of blood vessels is greater
on the right side than the left side. Since capillary leak is the underlying
mechanism, it tends to occur more on the right side. The same explanation can
hold basis for absent pericardial effusion in DF associated CLS. Another issue is
percutaneous drainage of the effusions. The fluid accumulation was rarely severe
and none of our cases required aspiration. The fluid accumulation cleared within a
weak in all cases and doesn’t requires any specific treatment. In case, the fluid
accumulation doesn’t clears within a week, it should be investigated further for any
other likely etiology.

Scrub typhus and malaria co infection with dengue fever has been reported in
literature "*2%*" We had 19 (7.2%) cases with dual infection and all of them
recovered. 10(4.3%) of them had co infection with scrub typhus. Malaria co
infection was seen in 9(3.4%) cases . Four had plasmodium vivax, four
plasmodium falciparum and one had mixed infection with plasmodium vivax and
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falciparum respectively. One of these case who had dual infection with dengue
virus and plasmodium vivax malaria developed secondary hemophagocytic
lymphohistiocytosis syndrome ** . Persistent fever, transaminitis, presence of an
eschar in one of them, and multi-organ involvement led us to suspect co-infection
in them. A high index of clinical suspicion, early screening in suspected cases and
failure of therapeutic response should raise an alarm to the possibility of co-
infection.

Severe critical thrombocytopenia (<2OX103/cmm) was seen in 125 cases(47.3%).
Of them 109 had pDF and 16 had sDF. Only 24 of these 125 cases had some
degree of bleeding manifestations and 23 received platelets transfusion. One of
them with mild menorrhagia was not transfused as she showed rapid spontaneous
recovery in platelet counts. These data suggest that a policy of restricted blood
product transfusion should be practiced and only cases with evidence of significant
bleeding at any platelet count be given therapeutic platelet transfusions. Majority
of cases did not require platelets transfusion. Only 38 patients had platelet count <
10 x 10*/cmm and all were given prophylactic or therapeutic platelet transfusion.
One patient with platelet count 77x10°/cmm had severe life threatening post
partum hemorrhage and was given recombinant factor VII .*¥

Little is known about dengue in the elderly ** . A surveillance study * showed
that clinical manifestations of dengue in the elderly are similar to those of younger
adults. In our case series we had 7 cases of DENF in elderly ( >60 years age ). Of
them 5 cases had CLS and did not differ from other cases in their clinical
manifestations and outcomes.As already discussed only one of them who had
undergone CABG and had multiple co morbidities died following severe DHF.

The global case-fatality rate (CFR) for DHF/DSS has been declining in most of the
endemic countries according to government statistics. The overall CFR in the
southeast Asia region is now less than 1%. ®® However, disaggregated

data reveal a different picture. Rates vary significantly between countries,
provinces and hospitals, pointing to a more complex situation. “” In our series
CFR was 1.5% and could be due to the fact that ours is a tertiary referral centre
with complicated cases being referred for management.

Secondary dengue infections or particularly virulent viral strains are two key
factors thought to be associated with increased risk of severity.”>*” In severe
cases, thrombocytopenia and increased vascular permeability can result in
hemorrhagic and shock complications. All four mortality in this case series were in
primary dengue infection cases.We did not see secondary dengue infection being
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more severe than primary dengue infection. It appears that underlying pathogenesis
i1s multifactorial with increased pathogenecity of specific serotype, virulence of the
circulating virus ,and immunological responses along with higher levels of viral
loads and NS1 proteins implicated as critical for the appearance of DHF.®%>!>%?
This suggests that viral burden may be a salient factor in determination of disease
severity rather than sequential infections or secondary infection. Genotyping or
subtyping and viral load tests for DENV were not done in this study.

Conclusions:

1. Early diagnosis, good supportive care, recognition and monitoring of fluid
electrolyte status during the critical CLS phase are essential in the management of
DF.

2.The modal age group affected by dengue has shifted from <15 years of age to
15-30 years of age . Even older age group are being significantly affected. We
found higher incidence of co-morbidity, co-infection, MICU admissions, and
mortality among male patients.

3.Thrombocytopenia and transaminitis are seen in all cases of CLS. This suggests
that all patients of dengue infection with these two laboratory abnormalities should
be screened early by ultrasonography for CLS and observed for DHF/DSS.
Further, hemoconcentration and hypoproteinemia are not sensitive tools to pick up
capillary leakage in clinical practice.

4 .Isolated left pleural effusion and pericardial effusion are almost never seen in
DF. If present, and in cases who fail to clear capillary leak in a week’s time further
evaluation should be done.

5. Capillary leakage is prevalent among patients with primary as well as secondary
dengue infection . Probably CLS represent a fundamental mechanism of disease in
dengue infection rather than a function of host immune status. Viral burden may be
a key factor in determination of disease severity rather than sequential infections or
secondary infection.

6. Co-infections are known with dengue fever. A high index of clinical suspicion,

early screening in suspected cases and failure of therapeutic response should raise
an alarm to the possibility of co- infection.
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7.Since there is no specific treatment for DF, prevention through vector control and
public health education is the key.

Financial support: None

Competing Interest: None

Institute ethical committee: Approval done

Acknowledgements: We thank Drs. Vivek Bhargava,Ritu Bansal,Ajay Nair, and
entire MICU/ward teams who were involved with full dedication in care of these

cases. We also thank Mr. Lekhraj & Mr.Mangilal of medical records department
for their untiring efforts in making records available whenever needed.

Author’s contribution: Arun Agarwal is the primary consultant internist and has

contributed to the conception, design, draft, analysis, revision, and final approval
of the work to be published. Vishnu Gupta was involved with data acquisition,
statistical analysis and tabulation of data. Mudit Agarwal contributed to revision of
the manuscript , grammar, and literature search for the study.

References:

1. Nimmanutya S. Dengue haemorrhagic fever: Current issues and future
research. Asia Oceanian J Pediatr Child Health 2002;1:1-22.

2.Kalayanarooj S, Nimmannitya S. Guidelines for dengue hemorrhagic
fever case management. Bangkok: Bangkok Medical Publisher; 2004.

3.Chareonsook O, Foy HM, Teeraratkul A, Silarug N. Changing
epidemiology of dengue haemorrhagic fever in Thailand. Epidemiol
Infect 1999;122:161-6.

4 Nimmanutya S. Dengue haemorrhagic fever: Current issues and future
research. Asia-Oceanian. J Pediatr Child Health 2002;1:1-22.

5.Kalayanarooj S, Nimmannitya S. Guidelines for dengue hemorrhagic
fever case management. Bangkok: Bangkok Medical Publisher; 2004.

6.H.Rahman M, Rahman K, Siddque AK, Shoma S, Kamal AH, Ali KS, et al.

12



First outbreak of dengue hemorrhagic fever in Bangladesh. Emerg Infect
Dis 2002;8:738-40

7.Dash, et al.: Changing epidemiology of dengue in SE Asia
WHO South-East Asia Journal of Public Health | January-March 2013 | 2(1) 25

8.Kabra SK, Jain Y, Pandey RM, Madhulika, Singhal T, Tripathi P, et al.
Dengue haemorrhagic fever in children in the 1996 Delhi epidemic. Trans
R Soc Trop Med Hyg 1999;93:294-8.

9.Shekhar KC, Huat OL. Epidemiology of dengue/dengue hemorrhagic
fever in Malaysia: A retrospective epidemiological study 1973-1987.
Part I: Dengue hemorrhagic fever (DHF). Asia Pac J Public Health
1992-1993;6:15-25.

10.Dengue Guidelines for Diagnosis, Treatment, Prevention and Control. Available

at:http://whqglibdoc.who.int/publications/2009/9789241547871_eng.pdf.WorldHeal
thOrganization,2009.

11.World Health Organization, Dengue Haemorrhagic Fever:
Diagnosis, Treatment, Prevention and Control. Second edition. Available
at:http://www.who.int/ cst/ resources/publications/dengue/012-23.pdf.

12.Balasubramanian S, Anandnathan K,Shivbalan So, Datta M, Amalraj E. Cut off
Hematocrit for hemoconcentration in Dengue hemorrhagic fever. Research letters.
J TropPediatr 2004; 50: 123-124.

13.S.Balasubramanian, Lalitha Janakiraman, S.Shiv Kumar,S.Muralinath and
So.Shivbalan. A Reappraisal of the Criteria to Diagnose Plasma Leakage in
Dengue Hemorrhagic Fever. Indian pediatrics 2006;43:334-339.

14.Froudarakis ME.Diagnostic work-up of pleural effusions.Respiration.2008; 75:
4-13

15.Eyal Meltzer, Zahava Heyman, Hanna Bin, and Eli Schwartz. Capillary

Leakage in Travelers with Dengue Infection: Implications for Pathogenesis. Am. J.
Trop. Med. Hyg.2012;86(3):536-539.

13



16.Venkata Sai PM, Dev B, Krishnan R. Role of ultrasound in dengue fever. Br J
Radiol 2005; 78: 416-418.

17.Sudhir Kumar Verma, Manish Gutch, Abhishek Agarwalb & A.K. Vaisha.
Capillary leak syndrome in dengue fever.Dengue Bulletin 2011;Volume 35:65-70.

18.Wu KL, Changchien CS, Kuo CH, Chiu KW, Lu SN, Kuo CM, Chiu YC, Chou
YP, Chuah SK. Early abdominal sonographic findings in patients with dengue
fever. J Clin Ultrasound. 2004; Oct; 32(8):386-8.

19.Saleem M.1, Gopal R, Sunil S. Shivekar , Mangaiyarkarasi T. Scrub typhus &
Dengue Co-infection among patients attending a tertiary care hospital at
Puducherry. Indian J Microbiol Res 2016;3(2):149-150.

20.Igbal N, Viswanathan S, Remalayam B, George T (2012) Pancreatitis and
MODS due to scrub typhus and dengue co-infection. Trop Med Health
2012;40(1):19-21.

21.Suresh Kumar, P. Sathish Kumar, Gumeet Kaur, Ashish Bhella, Navneet
Sharma & Sureh Varma. Rare concurrent infection with Scrubtyphus, dengue &
malaria in a young female. J. vector borne Dis .2014;51:71-2.

22.Arun Agarwal, Aakanksha Agarwal. Infection associated secondary
Hemophagocytic Lymphohistiocytosis in sepsis syndromes-A tip of an iceberg.
Arun Agarwal , Aakanksha Agarwal.The journal of Associations of physicians of
India.2016 Oct.;64:47-53.

23.Arun Agarwal,Rakhi jain,Samiksha Sharma,Mala Airun ,Bhavna Bharti.
Effectiveness of recombinant activated factor VII (rFVII a) for controlling

intractable postpartum bleeding in a case of dengue hemorrhagic fever-A case
report. The Journal of Obstetrics and Gynecology of India, 2016;66(3), 188-191.

24.Lee IK, Liu JW, Yang KD. Clinical characteristics and risk factors for ccurrent
bacteraemia in adults with dengue haemorrhagic fever. American Journal of
Tropical Medicine and Hygiene. 2005, 72(2):221-226.

25.Garcia-Rivera EJ, Rigau-Perez JG. Dengue severity in the elderly in Puerto
Rico. Pan American Journal of Public Health. 2003, 13:362-336.

14



26.Muto RSA: Dengue Fever/Dengue Haemorrhagic Fever and

its control - status in WHO's Western Pacific region by 1999.

In WHO internal report Manilla, WHO Western Pacific Regional Office;
2000:4

27.Debarati Guha-Sapir and Barbara Schimmer.Dengue fever: new paradigms for a
changing epidemiology Emerging Themes in Epidemiology 2005, 2:1
doi:10.1186/1742-7622-2-1.

28.Gubler DJ. Dengue, Urbanization and Globalization: The Unholy Trinity of the
21(st) Century. Trop Med Health. 2011;39(Suppl 4):3-11.

29.Endy TP, Anderson KB, Nisalak A, et al. Determinants of inapparent and
symptomatic dengue infection in a prospective study of primary school children in
Kamphaeng Phet, Thailand. PLoS Negl Trop Dis. 2011;5(3):e975.

30. Avirutnan P, Punyadee N, Noisakran S, Komoltri C, Thiemmeca S,
Auethavornanan K, et al. Vascular leakage in severe dengue virus
infections: A potential role for the nonstructural viral protein NS1 and
complement. J Infect Dis 2006;193:1078-88.

31.Avirutnan P, Fuchs A, Hauhart RE, Somnuke P, Youn S, Diamond MS, et al.
Antagonism of the complement component C4 by flavivirus nonstructural
protein NS1. J Exp Med 2010;207:793-806.

32.Avirutnan P, Zhang L, Punyadee N, Manuyakorn A, Puttikhunt C,
Kasinrerk W, et al. Secreted NS1 of dengue virus attaches to the surface
of cells via interactions with heparan sulfate and chondroitin sulfate E.

PLoS Pathog 2007;3:e183.

33.Libraty DH, Young PR, Pickering D, Endy TP, Kalayanarooj S, Green S,et al.
High circulating levels of the dengue virus nonstructural protein

NS1 early in dengue illness correlate with the development of dengue
haemorrhagic fever. J Infect Dis 2002;186:1165-8.

15



Table 1:Distribution of 264 cases with age group

S.no. Age Category No. of Male Cases No. of Female Cases Total Percentage
1 0-10 0 0 0 0
2 11to 20 38 22 60 22.7
3 21-30 70 27 97 36.7
4 31-40 26 26 52 19.7
5 41-50 17 10 27 10.2
6 51-60 9 9 18 6.8
7 61-70 2 4 6 2.3
8 71-80 1 1 2 0.7
9 81-90 0 1 1 0.4
10 91-100 0 1 1 0.4

TOTAL 163 101 264

Table 2:Serological markers in dengue cases
Antigen/Antibody Detected Number Of Cases
Total
Male Female

NS1 only 128 72 200

IgM only 4 3 7

NS1+igM 9 3 12

NS1+IgG 8 5 13

IgG and IgM 6 7 13

NS1, IgM,IgG 8 11 19
Total 163 101 264

Table 3:Distribution of clinical manifestation

Clinical Manifestations

No. of cases (%)

Fever 257(97.3)
Chill 150(56.8)
Vomiting 144(54.5)
Hepatomegaly 124(47)
Abdominal Pain 122(46.2)
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Body-ache 100(37.9)
Nausea 99(37.5)
Splenomegaly 66(25)
Weakness 57(1.6)
Headache/Retro orbital pain 56(21.2)
Loss of Appetite 51(19.3)
Bleeding 39(14.8)
Diarrhea 30(11.4)
Rashes 29(11)
Cough 23(8.7)
Itching 23(8.7)

Table 4:Hematocrit and serum albumin value in dengue cases

Test Total No. of case(%) CLS cases | Non CLS
cases

Hematocrit (%)

37.5-40 39(14.8) 22 17
40.1-50 106(40.1) 70 36
50.1-60 14(5.3) 11 03
Serum Albumin(grams/dl)

<25 16(6.1) 13 03
25-3.0 57(21.6) 46 11
3.0-3.2 30(11.4) 16 14

Table 5:Hepatic enzymes in dengue cases

TEST 2-5 time Upper limit >5 <10 time Upper >10 time Upper limit
limit
Male | Female | Total | Male | Female | Total | Male | Female | Total
AST (15-371U/L) 48 40 88 57 27 84 42 24 66
ALT(30-65 IU/L) 69 37 106 11 7 18 8 2 10
GGT(15-85 U/L) 40 17 57 6 2 8 0 0 0

AST:Serum glutamic-oxaloacetic transaminase ;ALT): Serum glutamic-pyruvic
transaminase ;GGT:Gamma glutamyl transpeptidase (GGT)
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Table 6: Thrombocytopenia in Primary v/S secondary Dengue

Pletlets count Primary Dengue cases | Secondary Dengue Total cases
(n=219) cases(n=45)

>1.5 lac/cmm (Normal) 03 03 06(2.3%)

1 to 1.5 lac/cmm (Mild) 11 03 14(5.3%)

50 - 1x 10°/cmm (Moderate) 27 06 33(12.5%)

20 — 50x 10%/cmmk(Severe) 69 17 86(32.6%)

<20x10°/cmm (critical) 109 16 125((47.3%)

Table 7:Bleeding Manifestation in dengue cases with thrombocytopenia

S.No Pletelets Menorrhagia | Epistaxis | Haemoptysis | Petechiae | Gum Melena | Haematuria | Surgical | Total Number of
count bleeding site patients | patients
(cells/cmm) With Transfused
bleeding
1 | <20x10° 3 5 0 1 0 12 4 0 24 23
20 x10°
to
2 | 50x10° 4 4 2 1 0 1 0 1 12 05
50 x10°
to
3 100 x10° 2 0 0 0 0 0 0 0 2 01
100 x10°
To
4 | 150x10° 0 0 0 0 1 0 0 0 1 0
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Table 8 :capillary leak syndrome in Dengue cases

Site of capillary leak No. of cases(%)
N=264
Left side pleural effusion 0(0)
Right side Pleural effusion 8(3.0)
B/L Pleural effusion 3(1.1)
Ascites 8(3.0)
GB wall edema 26(9.8)
Pericardial effusion 0(0)
Only Ascites + pleural effusion 9(3.4)
Only Ascites + GB wall edema 22(8.3)
Ascites + GB wall edema+ Pleural 76(28.8)
effusion
Only Pleural effusion +GB wall 12(4.5)
edema
Total CLS 164(62.1)
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Table 9:Incidence of co-morbidity,co-infection,MICU admission and
mortality in dengue cases(n=264)

Male Female Total(%)
Co-morbidity 26 13 39(14.7)
Co-infection 09 10 19(7.2)
MICU admission 29 14 43(16.3)
Mortality 03 01 04(1.5)

Table 10:Comparision of various indices in primary versus secondary
dengue cases(n=264)

Primary DF (%) | Secondary DF(%)

Total cases 219(83%) 45((17%)

CLS 133(75.2) 31(68.9)
Bleeding manifestations | 31((14.2) 08(17.8)

SGOT >1000 IU/L 08(3.7) 03(6.7)

SGPT > 1000 IU/L 04(1.8) 03(6.7)
Mortality 04(1.8) 00

MICU 35(16) 08(17.8)

Table 11: Duration of stay in hospital of dengue cases

Duration of stay in hospital in No. of case
days
1-3 days 87
4-6 days 154
7-9 days 20
10-12 days 02
13-15 days 01
Total Patients 264

20




