“Dengue is one disease entity with different clinical
presentations and often with unpredictable clinical

o 114
evolution and outcome



Dengue — a disease of the 21 century

According to WHO, Dengue is one of the 10 threats
to global health in 2019

Uncertain distribution and burden of disease

With declining malaria, DEN, CHIKV & Zika expcted
to rise

Two vectors transmitting more than 4 diseases
Silent expansion and cryptic breeding of the vectors
Impact of environment & climate change and water

storge practices



WHAT IS THE
HUMAN IMPACT?
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Today about 50% of the world’s Every minute someone is Without experienced medical care
population is at risk from dengue : admitted to hospital because i the death rate from severe dengue
and severe dengue ¢ of dengue i can be as high as 20%

Early diagnosis and appropriate quality
Around 500,000 people, mostly i Every 20 minutes a life is : care can bring down the mortality rate
children, are hospitalised with : lost to dengue : tobelow 1%

severe dengue each year

* Source: WHO, wwwwho.int/mediacentre/factsheets/fs117/en



| DENGUE RISK Estimated Annual Economic Burden of Dengue in SE Asia
US Dollars in Millions (2010)

I Frequent or Continuous B 2013 Dengue Qutbreaks

in SE Asian countries

with dengue-carrying
masquito, Aedes aegypii.
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Map showing the countries where the population is at risk due to dengue, in
particular Bangladesh, and also showing an estimated economic burden in the
Southeast (SE) Asia region, where the economic burden is growing specifically
in Bangladesh.



Increased uptrend worldwide: WHO update, 2019
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Malaysia : 81,120 cases, 113 deaths as of 7t" August, 2019
Philippines: 2,71,480 cases, 1,107 deaths as of August, 2019
Singapore: 11,809 cases as of 14th September, 2019
Vietnam: 1,15,186 cases, 12 deaths as of 14t" August, 2019
India: 6,807 cases, 7 deaths as of till 24 June, 2019
Myanmar: 3,794 cases, 14 deaths as of 24 June, 2019
Thailand: 136,000 cases, 126 deaths as of 11 Sep, 2019



Reported Dengue Cases and Deaths, Bangladesh: 2000 - 2019
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* Prasence
= Absence

* Presence B
* Absence

Aedes aegypti Aedes albopictus



Modelled dengue seropositivity across Bangladesh
and across age groups.
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Reported Dengue Cases and Deaths, Bangladesh: 2000 — 2018
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Dengue seropositivity in the sampled
communities.
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Number of Cases
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Monthly Situation in 2019

Health Emergency Operation Center and Control Room, DGHS
Reported Monthly Dengue & suespected Dengue Cases and Confirmed Deaths, Bangladesh

Date of Reporting: 20 November 2019
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2018-19 comparison

Jan — May’18:
Case: 133
Death: O

Jan — May’19:
Case: 263
Death: 2

*till to date 780
cases, 2 deaths
reported
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Treatment seeking pattern of dengue
cases and deaths, 2013-2017

Health facilities Cases Deaths
Public facilities 3304 (22%) 14
Private facilities 10,817 (78%)
Total (2013-2017) 14,121 (100%)

CFR = case fatality ratio.

CFR (%)
0.42

14  0.12
28  0.19



Seasonal variations of dengue cases: a
comparison by year

Year Pre-monsoon Monsoon Post-monsoonTotal
2000-2002 O 7193 7020 14213

2003-2005 4 2802 2703 5509

2006-2008 O 2985 834 3819

2009-2011 O 1305 885 2190

2012-2014 43 1174 1587 2795

2015-2017 334 4671 6945 11950

Total (2000-2017) 381 (0.94%) 20130 (49.73) 19224 (49.22%) 40476
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Temperature and number of overall
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. Year and month wise Dengue reporting from 2014 to 2019 (24.07.2019)
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Dengue cases from reporting hospitals Date: 30.07.2019

Population Pyramid Count Category of age by Sex of the patient
Sex of the patient

Female Male

85 - 85 years of age
75 - 85 years of age
65 - 75 years of age
55 - 65 years of age
45 - 55 years of age
35 - 45 years of age
25 - 35 years of age
15 - 25 years of age
5- 15 years of age
1- S years of age
Up to 1 year of age

600 500 400 300 200 100 0 100 200 300 400 500 €00



Year and month wise Dengue reporting from 2008 to 2019 (19.11.2019) IS
IEDCR
Month | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
January 0 0 0 0 0 6 15 0 13 92 26 38
February 0 0 0 0 0 7 7 0 3 58 7 18
March 0 0 0 0 0 3 2 2 17 36 19 17
April 0 0 0 0 0 3 0 6 38 73 29 58
May 0 1 0 0 0 12 8 10 70 | 134 | 52 193
June 0 0 0 61 10 50 9 28 | 254 | 267 | 295 | 1884
July 160 | 4 61 | 255 | 129 | 172 | 82 | 171 | 926 | 286 | 946 | 16253
August 473 | 125 | 183 | 691 | 122 | 339 | 80 | 765 | 1451 | 346 | 1796 | 52636
september | 334 | 188 | 120 | 193 | 246 | 385 | 76 | 965 | 1544 | 430 | 3087 | 16856
October | 184 | 154 | 45 | 114 | 107 | 501 | 63 | 869 | 1077 | 512 | 2406 | 8143
November| 0 0 0 36 27 | 218 | 22 | 271 | 522 | 409 | 1192 | 2927
December | 0 0 0 9 0 53 11 75 | 145 | 126 | 293
Total 1151 | 472 | 409 | 1359 | 641 | 1749 | 375 | 3162 | 6060 | 2769 | 10148 | 99023

Data source: Control Room, DGHS



Dengue Positive Case Distribution In DCC

D1 2 3 4m
O

Lpristerf an X0.07.2019

B,
Dengue reporting from different districts |/

(outside of Dhaka) in 2019




60000

50000

40000

30000

20000

10000

Year and month wise Dengue reporting from 2014 to 2019 (19.11.2019)

& S & & »
W & S ¥ &

w2014 ===2015 =——=2016 e=—20]17 =—2018 =——2019

Data source: Control Room, DGHS




BB P PR B8

Year-wise dengue cases and deaths in Bangladesh (2000 to 2019) updated on
19.11.2019

Data source: Control Room, DGHS
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Flavivirus family

Small enveloped
viruses containing
single stranded
positive RNA

Four distinct viral
serotypes

(Den-1, Den-2, Den-3,
Den-4)

2018
-D3
-D2
-D1

Viral Serotypes



Old Classification

Dengue virus infection

Asymplomatic Sysmplomalic

Undifferentiated Dengue fever (DF) Dengue haemorrheagic Expanded dengue syndrome/
Fever fever (DHF) Isolated organopathy
(viral syndrome) (with plasma leakage) (unusual manifestation)
|
| | | |
Without With unusual DHF DHF with shock
haemorrhage  haemorrhage non=shock Dengue shock

syndrome (D5S)



Clinical Case Classification by severity

Dengue case classification by severity

Dengue + warning signs Severe dengue

. Criteria for dengue £ warning signs

Criteria for severe dengue

www.WHO.S
EARO



Dengue Syndrome- Clinical features

Dengue Fever (Infection)

+ Headache

* Retro-orbital pain

« Myalgia

« Arthralgia/ bone pain (break-bone fever)
« Rash

« Hemorrhagic Manifestations

* Leukopenia (WBC < 5,000 cells/ mm3)
 Platelet count = 150,000 cells/imm3

« Rising HCT 5-10%

Diagnosis :
Tourniquet test positive + WBC < 5,000 cells/cu.mm

(positive predictive value = 83%)

Cao Xt al(2002);Trop Med Int
HIth2002;7(2):125-32



DHF and DSS

Dengue Hemorrhagic Fever

Clinical
+ High, continuous fever 2-7 days

+ Hemorrhagic manifestations: tourniquet test positive,
petechiae, epistaxis, hematemesis, etc...

+ (Liver enlargement)
+ (Shock)

Laboratory

+ Evidence of plasma leakage; rising Hct > 20%, pleural
effusion, ascites, hypoalbuminemia (serum albumin < 3.5
amY% or <4 gm% in obese patients), UTZ

» Platelet count < 100,000 cells/ mm3,

Note: Patients who have definite evidence of plasma leakage,
hemorrhagic manifestations and thrombocytopenia might
not be present as the exception.

Two hallmarks of (DHF/DSS)
are

plasma leakage & abnormal
Hemostasis

Deen JL et al.lancet.2006;368:170-3



* Patients Group A (Mild): Dengue Patient

without warning sign.

 Patient Group B (Moderate): Dengue
Patient with warning sign. And Dengue

patient with comorbidity and confection

* Patient Group C (Severe): Dengue Patient

with Severity.

National guideline for clinical management of Dengue syndrome-2018,DGHS,GOB



Changing Pattern

 Dengue fever and dengue haemorrhagic fever
epidemiological changes

* The epidemiology of DF/DHF is complex and
remains poorly understood. It involves host,
viral and vector status that are further
influenced by demographic, economic,
behavioural and varied societal factors.

www.WHO.SEARO




Changing Pattern (factors)

A. Changes in human host B. Changes in the dengue virus
a. Shift in affected age group a. Virulence affecting severity of the
clinical DF in adults was rare. disease

However, there is an evidence of . gequential infections or secondary

increase of dengue incidence in infections are
older age groups, and this age important to determine the severity
shift has been reported of the disease.
Singapore, Indonesia,  The infection enhancement
Bangladesh and Thailand. contributes to the pattern of
b. Sex differences variable-sized outbreaks observed
¢. Rural expansion * b. Genotype daffecting time interval

between sequential infections

www.WHO.SEARO



Changing Pattern (factors)

B. Changes in the dengue virus

a. Virulence affecting severity of the disease

 Sequential infections or secondary infections are

important to determine the severity of the disease.

* The infection enhancement contributes to the

pattern of variable-sized outbreaks observed.

www. WHO.SEARO




C. Changes In the vector
bionomics

* Rural spread

e Seasonality and climate
variability

* Socio-cultural and
socio-economic factors
affecting vector longevity and
survival

Largest dengue outbreak of the decade with high fatality may be due to reemergence of DEN-3 serotype in Dhaka, Bangladesh,
necessitating immediate public health attentio.T shirin et al, © 2019 The Author(s). Published by Elsevier Ltd, NMNI, 29,

100511(http://creativecommons.org/licenses/by-nc-nd/4.0/).



This year Out break Observation - 2019

a) Fever manifesting not like classical dengue fever

b) Paucity of rashes & haemorrhages,

c) Surprising rapidity to progression of shock syndrome

d) Frequently manifesting hepatic decompensation (prologed
INR),

e) Presenting with pulmonary manifestations (? pulmonary
haemorrhage or ARDS),

f) Bowel alteration,

g) Refractory shock,

h) Multi-organ dysfunction ( Myocarditis, AKI, Encephalitis
etc)

e) DIC.

f) Metabolic acidosis




Co-morbidities More Common in the Elderly

More likely to have co-morbidities compared to

younger adults with dengue fever

No co-morbidities 29.0% vs74.1% (p<0.001)

>1 co-morbidity 61.8% vs 22.8% (p<0.001)

>2 co-morbidity 32.3% vs 8.6% (p<0.001)

More likely to have high Charlsonco-morbidity score

Score > 32.7% vs 0.1% (p<0.001)

Lee et al Am J EmergMed 2013;31:783



Diabetes: Impact on Dengue Severity

Case Control Studies:

OR 1.86 (1.04 -3.37) 232 DHF vs412 acute DF (Taiwan
2002)

OR 2.75 (1.12-6.73) 170 DHF vs1175 controls (Brazil
2002-2005)

OR 26 (2.5 -273) 10 fatal vs40 non fatal DF (India
2005-2008)
OR 1.78 (1.06 -2.97) 590 DHF vs1141 acute DF
(Singapore 2007-2008)
OR 1.26 (0.78 —2.03) 132 DHF vs IgGcontrols (Pakistan
2011) Hrunet l PlosNeglTrop Dis 20159



Hypertension: Impact on Dengue Severity

Brazil (2009 —2012) 490 DHF vs 1316 controls
OR 1.6 (1.1 -2.1) for DHF in patients with hypertension

OR 1.9 (1.1 -3.2) for DHF in hypertensive patients not on
treatment.

Singapore (2007-2008)
OR 1.41 (1.02-1.94) risk of DHF in patients with
hypertension.

OR 2.39 (1.21 -4.71) risk of DHF in patients with
hypertension and DM.

Effect modification when combined with other co-
morbidities.

Teixeira et al PlosNegl|Trop Dis 2015;9:5
Pang et al PLoSNeg|Trop Dis 2012;6:1641



Chronic Renal Disease: Impact on Dengue Severity

e Singapore (2004 —2008)

* 8/28 (29%) fatal cases had pre-existing renal disorder vs2/80
(2.5%) DF controls

e OR21.176 (2.27 -49.8; p=0.004) for mortality Taiwan (2002)

e 21 chronic renal failure (CRF) cases vs498 non CRF controls

* CRF cases had significantly more hypertension, DM,
rheumatologic disease and older age

« OR3.0(1.1-7.6) for DHF/ DSS and OR 33.9 (7-164.1) for death
in CRF

Theinet al PLoSOne 2013;8:81060
Kuoet al Clin) Am SocNephrol2008;1350



Clinical Features of Dengue in Adults vs Elderly

Symptoms Less Common Symptoms more common
in Elderly in elderly

* Fever * Lethargy

 Headache  Hepatomegaly

* Rash

* Myalgia and arthralgia
* Retro-orbital pain
* Mucosal bleed

WHO Criteria less sensitive but more specific in elderly compared to adults

Lee et al Am J Trop Med Hyg2008;79:149
Lee et al Am J EmergMed 2013;31:783




Laboratory in elderly dengue pt

e Laboratory Results Which Laboratory Results Which Are
Are Reduced in the Elderly Increased in the Elderly

* “ Creatinine
* J Haemoglobin *  Urea
*  ProthrombinTime
* “ C-Reactive Protein

* P White blood cell (less
leukopenia)

Lee et al Am J EmergMed 2013;31:783



Dengue serotypes status since 2013 till
date in Dhaka city

Year Dengue serotypes Status

2013-2016 DEN2 (predominant) followed by DEN1 2017
DEN 2 (predominant) followed by DEN1 and co detection of
DEN 3 with DEN 2 (few cases) 2018

DEN 2 (predominant) followed by DEN2 and DEN1 and co-
detection DEN2 & DEN3 and DEN1 & DEN3 (few cases)
2019

DEN 3 (predominant) followed by co-detection of DEN2 &
DEN3 and DEN1 & DEN3 (few cases)



Clinical Outcomes in the Elderly with
Dengue Fever

1 Risk of DHF
1 Risk of Severe Dengue
1 Plasma Leakage

1 Severe Bleeding

* P Hospitalization

*  Hospital Acquired
Infections

 / Length of Hospital
Stay

* P Mortality

1. Rowe E et al PLoSNeglTrop Dis 2014,8:2777
2. Lee et al Am J EmergMed 2013;31:783
3. Lee et al Am J Trop Med Hyg2008;79:149



