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* 69 year old Indian female
 No drug allergy

* Medical history:
— Hyperlipidaemia
— Glaucoma
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* Fever for 4 days

— Headache, myalgia, generalised malaise

— Giddiness on standing for 2 days
* Vomiting for 2 days

— Small amounts with oral intake

— Mild abdominal pain and nausea

e Chest pain for 1 day
— Dull in nature, at rest, no radiation
— First episode
— Worsened with sour taste when supine or after eating
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37.8°C, 56/min, 146/71mmHg, no postural drop
Oximetry 98% room air

Alert, oriented

Dual heart sound, no murmur

Lungs clear

Abdomen soft, non-tender, no hepatomegaly
No rash

No gum bleeding
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Investigations

e WCC3.8, HB 11.7, HCT
34.4, PLT 129

e CR47
e ALT 67, AST 160

* Dengue Duo

— NS1 positive

— lgM/1gG negative
* Troponin|0.01

e CXR no focal
consolidation
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Decision

e Admission? e Nal26,K4.6

e Reason for decision? e Urea 3.9, albumin 43



ii,- IIDE

mrasw | and Epidemiology

Dengue in elderly

Am. J. Trop. Med. Hyg., T9(2), 2008, pp. 149-153

Clinical and Laboratory Characteristics and Risk Factors for Fatality in Elderly Patients
with Dengue Hemorrhagic Fever

Ing-Kit Lee, Jien-Wei Liu.* and Kuender D. Yang

Division of Infectious Diseases, Department of Internal Medicine and Department of Pediatrics, Chang Gung Memorial
Hospital-Kaohsiung Medical Center, Chang Gung University College of Medicine, Kaohsiung Hsien, Taiwan

Abstract.  To better understand the clinical and laboratory characteristics and to identify risk factor(s) for fatality in
elderly patients with dengue hemorrhagic fever (DHF), 66 elderly (age = 65 years) and 241 non-elderly adults (age,
19-64 years) with DHF were retrospectively analyzed. Compared with non-elderly adults, elderly individuals had
significantly lower incidences of fever (P = 0.002), abdominal pain (P = 0.003), bone pain (P < 0.001), and skin rashes
(P = 0.002); higher frequencies of concurrent bacteremia (P = 0.049), gastrointestinal bleeding (P = 0.044), acute renal
failure (P = 0.001), and pleural effusion (P = 0.010); higher incidence of prolonged prothrombin time (P = 0.025);
lower mean hemoglobin level (P < (1.001); longer hospitalization (P = 0.049); and a higher fatality rate (P = 0.006). Five
elderly patients with DHF died. When compared with non-fatal elderly patients with DHF, a significant higher frequency
in men (P = 0.019), those with chronic obstructive pulmonary disease (P = 0.008), those with dengue shock syndrome
(DSS: P < 0.001), and those with acx al failure (P < 0.001) was found in the elderly counterparts that died.
Multivariate analysis showed that onlcudd ratio = 77.33, P = 0.001) was an independent risk factor for fatality

in elderly patients.

Elderly: less fever, abdominal pain, bone pain, rash; more bacteraemia,
GIT bleeding, acute kidney injury, pleural effusion; higher APTT, lower HB,
longer hospital stay, higher mortality

Institute of Infectious Diseases
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International Journal of Infectious Diseases 14 (2010) e410-2413

Objectives: In Singapore, dengue primarily affects adults. This study aimed to determine if older dengue
patients in Singapore have greater morbidity and mortality.

Methods: All laboratory diagnosed dengue patients admitted to Tan Tock Seng Hospital in 2004 were
retrospectively reviewed. Cases were re-classified into dengue fever and dengue hemorrhagic fever
based on World Health Organization criteria. Demographic, clinical, laboratory, and outcome data of
patients aged =60 years and <60 years were collected.

Results: Of 1971 laboratory confirmed dengue cases, 66 were aged =60 years. Older patients were
significantly less likely to be male (44% vs. 64%), and more likely to have diabetes (17% vs. 2%),
hypertension (48% vs. 4%), ischemic heart disease (6% vs. 0.1%), hyperlipidemia (18% vs. 1%), and
secondary dengue infections (64% vs. 34%). Clinical features were similar except older patients were
significantly less likely to report fever (92% ws. 99%), or have leukopenia (32% wvs. 51%) or
hemoconcentration (0 vs. 5%) on admission. Older patients had similar dengue hemorrhagic fever,
bleeding, hypotension, severe thrombocytopenia, and elevated transaminase rates. Length of hospital
stay, risk of intensive care unit admission, and outcome of death were not statistically different.
Conclusions: Despite greater co-morbidity and secondary dengue infection, older dengue patients in
Singapore did not have greater morbidity or mortality.

Elderly: More co-morbidity, secondary dengue infection; less fever, leukopenia,
haemoconcentration; similar risk of DHF, bleeding, low platelet, raised AST, hospital
stay, ICU and death
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Found by nurse to be non-responsive with eyes
open

GCS 8 (E4V1M3)

No seizure

Afebrile, 89/min, 166/79mmHg

Oximetry 77% room air = 100% on Fi02 100%
Capillary blood glucose 8.6

of Infectious Diseases
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Right gaze preference
Bilateral limb movement equal
Power upper limb >3/>3, lower limb 2/2

Right pupil 4mm non-reactive (previous eye surgery),
left pupil 4mm brisk reaction

Bilateral Doll’s eye reflexes intact
Neck soft and supple
Right plantar reflex extensor
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Questions

e Differential diagnoses?

e Diagnostic investigations?
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WCC 11.4, HB 14.9, HCT 44.7, PLT 137

Na 113, K 3.1, CR 36

Albumin 42, bilirubin 18, ALT 167, AST 227
CRP 2.9

ABG: pH 7.47,pC02 32, p02 122
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Body Fluid M'scopy

Sample CSF
Appearance Clear and caolourless
Cell Count
RBC, Fluid 23 cellsiul
(Fef Range: < 1 calliul) .
Nucleated Cell . cellsiul Blood culture 3 sets negative
ef Range: 0 -5 cellsfu . .
Differential, Fluid Low cell count, no differential CSF bacterial culture negatlve
count done .
Differential comment Dccasional monocytes and CSF Dengue PCR negat|ve
Imphooytes seen :
CLINICAL CHEMISTRY CSFHSV, VZV, CMV PCR negative
Frotein Glucose csf
Sample CSF
Protein, csf n1a Mgl 010-0.40
Glucose, osf 41 Mo mmalil 2hH-845

There is no restricted diffusion to sugoest an acute infarct or abnormal susceptibility to sugoest intracranial
haemorrhage. Small focal subcortical and deep white matter T2 hyperintensities are non-specific, but may bhe related
to small vessel disease. Age-related involutional changes are present. Mo mass effect, hydrocephalus or midline
shiftis seen. The basal cisterns are presemned.

There iz no abnarmal parenchymal or leptomeningeal enhancement.

The majar dural venous sinuses demanstrate normal signal voids. A left maxillary sinus mucus retention oyst, mild
sphenoid sinus and bilateral frontal sinus mucasal thickening are noted.
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encephalitis or encephalopathy

e Solomon Lancet 2000

Prospective, 4.2% of 378 suspected encephalitis, and 1% of 1681 suspected
dengue

N=21, virologically proven in blood 7, 1 of whom in CSF
e Evidence of CSF dengue in 6
M opening pressure=3, pleocytosis=3, N CSF protein=7

CT normal in 2/2

No death, coma resolved 3.5d, neurological sequalae on discharge in 6

e (Cam AJTMH 2001

Prospective, 0.5% of 5400 DHF

N=27, CSF PCR=1, CSF IgM=14/22

CSF normal cell count, protein and glucose

MRI (n=18): encephalitis=2, oedema=12, bleed=1
Cases vs. controls:

* “leukocyte count, sodium, urea, AST, ALT, bilirubin, ALP, D-dimer
e ' haematocrit, glucose, prothrombin time

Mortality=22%, complete recovery within 7d
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encephalitis or encephalopathy

e Malavige JMM 2007
— N=15, dengue and encephalopathy, serology
— DSS=14, death=7 (47%)
— Gastrointestinal illness=53%, acute liver failure=73%
— Pleural effusion and ascites=100%, pulmonary oedema=53%
— Myocarditis=27%
— Bacteraemia=4 (all E coli)

* Wasay CNN 2008

— N=16, retrospective, serology, DHF

— CSF mean leukocyte 61, predominant lymphocyte
— Abnormal CT/MRI=5, oedema=3

— EEG generalised slowing 2/4

— Death 2 (32%)
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encephalitis or encephalopathy

e (Garcia-Rivera PRHSJ 2009

— Enhanced prospective surveillance in response to
West Nile

— N=11, DHF=2, encephalitis=9, motor=2
e 26% of all encephalitis

— Suspected=4, death=2

— Serology=8, isolation=2, CSF IgM=1

— CSF raised protein 4/5, normal glucose 3/5,
pleocytosis 3/5
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o After return from MRI brain
e GCS 8 (E2V1M5)
* Gaze central transiently then right gaze preference

 Rubbing chest wall
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Patient is in sinus rhythm. LVEF 45%. Mildly impaired LV systolic function. Impaired left ventricular
diastolic relaxation with elevated left ventricular filling pressure. No left ventricular hypertrophy.
Multiple wall motion abnormalities not particularly in keeping with coronary artery disease territories
(see diagram below). Normal chamber sizes. Moderate eccentric mitral regurgitation. Normal sized right

e

6}'33

Anterosepial

2=hypokinesia, 3=akinetic



IIDE

Institute of Infectious Diseases
and Epidemiology

"

Dengue myocarditis

* Obeyesekere AHJ 1973

— Retrospective, Sri Lanka, n=35
e Age 5-58y, male 17

e Gallop rhythm 12, pan-systolic murmur 7, cardiac failure 6,
pericardial rub 2

e Arrhythmia=25
— Monthly follow-up

e Death=3
Complete recovery=4
Asymptomatic, normal chest XR, T wave change=2
Persistent cardiomegaly, abnormal ECG=26
Cardiac failure 3, constrictive pericarditis 1
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cardiac function in dengue

e WaliIntJ Cardiol 1998
— DEN2, 1996, New Delhi
— Consecutive DHF/DSS=17

— Radionuclide ventriculography
e Mean LVEF 42%, 7 <40%, 12 global hypokinesia
— Echocardiography
* Mean EF 40%, 5 <40%
— 99m Tc pyrophosphate for myocardial necrosis in 4 2
negative
— ECG ST and T changesin 5

— No abnormality after 3 weeks, EF>50% all cases, global
hypokinesia improved, ECG normalised within 3 weeks




Acute myocarditis in dengue hemorrhagic fever: a case report and review of

cardiac complications in dengue-affected patients
Ing-Kit Lee *, Wen-Huei Lee”, Jien-Wei Liu**, Kuender D. Yang*©

International Journal of Infecious Diseases 14 (2010) ¢919-¢922
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Tan Tack Seng.

Summary of demographic details, cardiac manifestations, and outcomes in dengue-affected patients with cardiac manifestations reported in the English-language literature

Author(s), year of Mo. Gender or sex Cardiac manifestations” (n [%]) Dengue serotype Outcome
publication [Ref.] patient{s) ratiofage
(years)*
Present case 1 F/65 Myocarditis, LVEF <62% DEN-3 Survived
Lee et al., 2008 [23] 1 M/25 Myocarditis, pulmonary congestion ND Died
and hypotension
Kularatne et al., 2007 [3] 75 M:F = 25:50/ Tachy-brady arrhythmia (58 [77%]), DEN-3 infection in All survived
median 34 hypotension (17 [23%]), and LVEF three patients and
<55% (5 [6.7%]) DEN-2 in one with
data available
Ravindral et al., 2007 [2] 61 ND/ND Tricuspid regurgitation (35 [57%]), left DEN-2 Mot reported
ventricular dilatation (13 [21%]) and
dual chamber dilatation (10 [16%])
Khongphatthanayothin 30 DF, 36 DHF, ND/mean 9.6 +2.8 LVEF <50% in two (6.7%) patents with MD All survived
et al., 2007 [21] 25 DSS (patients with DF); DF, five (13.8%) with DHF and nine
ND/mean 11.4+2.7 {36%) with DSS
( patients with DHF);
ND/mean 10.3 +3.1
{patients with DSS)
Lateef et al., 2007 [20] 50 M:F=39:11/mean Relative bradycardia ND ND
328+ 108
Malavige et al., 2006 [19] 2 ND/ND Low LVEF, pulmonary edema, ND Died
hypotension and tachycardia
Promphan et al., 2004 [8] 1 M/13 Hypotension with junctional rhythm ND Survived
and bradycardia and LVEF <40%
Horta Veloso et al., 2003 [6] 1 M/61 Acute atrial fibrillation ND Survived
Khongphatthanayothin 24 M:F=13:11/mean Mean LVEF 53.3 + 9.0% ND ND
et al, 2003 [15] 10.8+2.8
Khongphatthallayothin 1 M7 Mobitz type 1 2™ degree atrioventricular ND Survived
et al., 2000 [5] block
1 F/7 Mobitz type 1 2™ degree atrioventricular DEN-2 Survived
block
Wali et al., 1998 [4] 17 M:F=12:5/mean 29.76 Mean LVEF, 41.69 + 5.04% with global DEN-2 All survived
hypokinesia in 12 patients (70.59%) ( detected
by radionuclide ventriculography) and
47.06 +3.8% (detected by echocardiogram)
Kabra et al., 1998 [7] 9 ND /(<12 LVEF =50% ND All survived
Chuah, 1987 [13] 1 M/31 Transient ventricular bigeminy ND Survived
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Progress
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e 22Y male from China, in Singapore for 2 years,
construction in Marina Bay

 No past medical history

 Presented 3 days fever
— No headache, myalgia, rash or bleeding
— No respiratory, urinary or gastrointestinal symptoms

 No past dengue or sick contact

 Referred from emergency to outpatient clinic
— Reviewed day 1, admitted day 2
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Investigations

e 36.9°C, 95/min, 116/75mmHg
e Oximetry 100% room air

 Dual heart sounds, lungs clear to auscultation,
abdomen soft and non-tender, no rash

e TW/HCT/PLT 1.7/4_1/124 -2 1.3/4_7/38
— % lymphocytes 23.1 2> 47.7

* Creatinine 103, ALT 87, AST 195, urea 3.1, protein 59,
APTT 59

* Dengue IgM +ve, I1gG —ve
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Progress

* Diagnosed as dengue fever

e Admitted at mid-day, BP 70/30mmHg at 11PM
 Vomited 3, diarrhoea 1, no bleeding

e Lungs clear, abdomen soft and non-tender

* After 3 litres fluid resuscitation over 4 hours, BP
80/60mmHg
— Dengue shock syndrome, aspiration pneumonia
— |V ceftriaxone and metronidazole

— Transferred to high dependency within 2 hours, BP
88/76mmHg, RUQ tenderness, bibasal crackles, high flow
oxygen
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First chest X-ray
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Progress

* |nterim diagnosis: DSS, severe CAP
— Ceftriaxone = ceftazidime (concern of melioidosis)
— Clarithromycin = levofloxacin

e Blood culture on day 2 hospitalisation = gram
negative rod day 3

e Worsening respiratory status = ultrasound guided
pleural drain right chest = desaturation leading to
intubation day 4
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Interval chest X-ray

PORTABLE
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US abdomen day 4

e Right pleural effusion
 No focal hepatic lesion
 Splenomegaly

e Given scan findings in gallbladder and
presence of Gram negative sepsis, acalculous
cholecystitis to be considered
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Blood culture 2 of 4: Pseudomonas aeruginosa S
ceftazidime, gentamicin, ciprofloxacin

Recurrent fever from day 5 to day 12 hospitalisation

— Pleural fluid day 4: ESBL Citrobacter koseri, Pseudomonas
aeruginosa

— Endotracheal aspirate day 8: ESBL E coli, Pseudomonas
aeruginosa

Tension pneumothorax > chest tube
— Bronchopulmonary fistula = subcutaneous emphysema

Acute respiratory distress syndrome
Demise day 14 hospitalisation
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Treatment received

e 32 units platelets and 4 units pooled platelets
e 3 units fresh frozen plasma
e 1 unit packed red blood cells, 1 unit whole blood

e Ceftriaxone 1 day = ceftazidime 5 days = imipenem
8 days

e Clarithromycin 2 days = levofloxacin 3 days

e Dopamine days 4-6, days 8-14
* Noradrenaline

Institute of Infectious Diseases
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Was it dengue?

 Dengue serology repeated day 6 hospital: IgM
+ve, IgG —ve

* Dengue PCR on dengue serology day 1
hospital: positive

Institute of Infectious Diseases
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Primary dengue
Dengue shock syndrome

Pseudomonas aeruginosa bacteraemia and
community acquired pneumonia

Ventilator associated pneumonia
Acute respiratory distress syndrome
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Dengue co-infection
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Cose Sex tvrl Sevierily : : : : Mstinetive Clinleal Cloes
. Cirganism Cirgan Dhagnosiz Dhagnosed by
1 F %a Es  Burkbolderin peendomaller Chest Melioidosas Culiure (pleural Muid}  Persistence of fever amd
dyspanisn
2 M 4 s Hurkholdenn peendomallel  Bystemic Melioidosiz, disseminated Culture (hlood, pleural Persistence of fever, ARDS
fluid, CSF, asctic
fuid)
2 F (] s Varicella soster Skin Chicken pos Clinical Varicles
+ M W DF  Salmonella Systemw Salmonellosis Culture (hlood) Prolonged fever (10 days),
diarrhea
a F ¥ia DHF Shigelia Gil Shigelhosis Culture (stool) Drowsiness, convulsion,
positive Brudzinski
Miarrhea, leuloeyiosis with
beft shift
o F i [F Sl monella il Diarrhea Culture (stool) Diarrhea, convalsion
Escherichio ool Gl Vaginitis Culture (viginal
discharge)
7 ¥ i I¥ss  Sadrnoemt o Systeme Salmonillosis Culture (hlood ) Leubisyiosis
8 F 9 DF Herpes simples Murous Herpes labisli= Clinical Vesicles
membrian:
% F il DHF  Escherichio ool LY LTl Cualture (urine)
i M 12 nF Mycobacieriwm Tubsrvialosis  Chiesi Tuberculisis, pulmonary  AFE sinin (sputum) Prolonged fover and cough
(10 days), weight loss
11 M I DHF  Strepiinoceus preumonias  Systemic Preumococeal bacteremia  Culture (hlood) Persistence of fever,
beukocytosis
12 M  u DHF  Shigella Gl Shigellosis Culture (stool) Digrrhea
1 M it D55 Myeoplasrra poessondoes Chuzst Mycoplasma pneumonin Seralogy (CA CF) Prolonged frver and cougl
i3 whki
4 F %a DSS  Escherichia coli Gl UTI Culture (urine)

DF, dengue fever; IHF, dengue homorthage fiver, NS5, dengue shock syndrome; GI, gasirointestinal systom; GU, genitourinary system; UTI, urinary trad infection, CSF,
cerehrespinal Auid; AFH, acid-fosi bacilli; CA, cold aggluiiain besi; CF, complement-laation test; ARDS, sduli sespiratory disiress symalrome

Pancharoen PIDJ 1998:; 17: 81 Serologically and virologically proved
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CLINICAL CHARACTERISTICS AND RISK FACTORS FOR CONCURRENT 5 s IIDE

BACTEREMIA IN ADULTS WITH DENGUE HEMORRHAGIC FEVER

ING-KIT LEE. IEN-WEI LIU, anp KUENDER D. YANG

Institute of Infectious Diseases
mrasw | and Epidemiology

Division of Infections Diseases, Depariment of Intermal Medicine, and Departient of Pediatrics, Chang Gung Memorial

Hospital-Kachsiung Medical Center, Taiwan, Republic of China

TaBLE 2

Signs/symptoms and mortality rate in patients with dual infection and

those with DHF'DSS alone (controls)*

Controls Dual infection
Symptomsign n o= 93(%) n=7i%)
Fever 93 (100) T{100)
Petechiae T3(784) S{TL4)
Bone pain 67 (72) 3714}
Abdominal pain fd (68.8) 4(57.1)
Myalgia Al (64.5) 4{57.1)
Headache ATi61.2) J(428)
Gum bleeding 12 [14 4} S{71.4)
Nausea "'lﬁ [ 27.9) 3(428)
Skin rash 3.6) 2(28.5)
Cough "‘III [ 1 ) J(42.8)
Gastrointestinal bleeding 19(20.4) 4157.1)
Retro-orbital pain 13(13.9) 3(42.8)
Hemoptysis 4(4.3) 1(14.2)
Diarrhea 332 1(14.2)
Altered consciousness 1(1.1) 1(14.2)
Facial swelling 0 1(14.2)
Unusual dengue manifestations§ 5533 3(428)
Mortality 1il.1) 2(28.5)

PCR, acute ELISA IgM, 4 fold
Increase HI antibody

TaBLE 1

Characteristics of patients with dual infection and those with DHF/
D55 alone (controls)*

Dal infection group C‘-:-l:ltn:ul ,gmup

WVariable n="T) P
Sex (M/F ratio) 443 S0v43 Q)
Median age, years (range) 700 (47-75)  52.0 (22-88) @
Underlying disease
Hypertension (%) 4(57.1) 22(23.4) 0073
Diabetes mellitus (%) 2(285) 6 i6d) 0,09
Malignancy (%) 1{14.2) 2(2.1) 0.197
Adrenal insufficiency (%) 1{14.2) 332 (0.255
Duration of fever, days,
median {range) 00214 4.0 12-9) 0.00
DSS (%) 3(42.8) 332 0.004
N”

* DHEDSS = dengue hemorrhagic fever/dengue shock syndrome.

TABLE 3
Laboratory findings in patients with dual infection and those with DHF/DSS alone (controls)*

* An individual patient might have more than one symptom and/or sign. DHF/DSS =

dengue hemorrhagic fever/dengue shock syndrome.

t Unusual dengue manifestations were defined & absence of = 3 of the 3 leading mani-
festations other than fever (e.p.. petechiae, bone pain, abdominal pain, myalgia. and head-

ache) found in 93 controls and’or presence of altered consciousness,

Variable Dwal infection AR (%) Controls AR (%) P
Leukocytosis (WBCs = 12.0 x 10° cells/L) 17 (14.2) 93 (4.3) 0310
Leukopenia (WBCs < 3.0 = 107 cells/'L) 3T 142.8) 0" 9 3{72) 0.193
Thrombocytopenia (< 100 x 10° cells/L) TT(100) 93 (100)
Prolongation of APTTY 5/5(100) 68 09 (98.5)
Prolongation of PT IR ()] 365 (4.6) 1.0
Elevated ALT (= 40 U/L) 67 (R5.T) 6676 (86.8) 1.0
(range) (90-1.,651) (43-1,030)
Acute renal failure 5TiT14) 481 (4.9) w
Peak of hematocnt (% )§ 0.124
Mean + 5D 3721857 40.5 + 4.68
Median (range) 6.6 (28.2-53.2 40.1 (30.5-50.T)

*DHFDSS = dengue hemorrhagic feveridengue shock syndrome; A = No. of patients; B = No. of patients with data available; WBCs = white blood cells; AFTT = activated partial

thromboplastin time: PT = prothrombin time; ALT = alanine aminotrans ferase,
f Prolongation of the AFTT was defined as = 20% of the contral,
{ Prolongation of the FT was defined as = 3 seconds than the control.
& All patients in both groups had data available.
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ciency
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hy pertension

Parkin=onism

WERCs = 4.4« 1091
PLT = 7.0 = 10%L
FT = 108 sec
APTT = 478 sec
ALT = 30 LIL

Hot = 36.6%
WERCs = 28 « 10%L
PLT = 3.0 = 10%L
PT = 114 s
AFTT = 478 sec
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ALT = 1651 VL
Cr = 2.1 mg/dL
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Hot = 30.9%
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APTT = T34 sec
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Prolonged fever
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Prolonged fever
(10 day=)

Cheek =welling
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Rosemonas
species

Klebisella
PREUMoRiqe

Klebsiella
PREUMoRiqe

Klebsiella
PREUMoRiqe

Moraxella
lacummia
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0Idenae

Enterococcis
faecalis

Primary
bacteramia

Bacterial
meningitis

Primary
bacteremia

Primary
bacteremia

Primary
bacteremia

Facial
cellulitis

Primary
bacteremia

FIP plus GM.
switched to AMC

FIFP plu=s AN,
swilched to CRO

CF plus GM

CF plus GM

CF plus GM,
swilched to Cxa

CC plus &M,
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FEN pluz CRO

Survived

Died

Survived

Survived

Survived

Survived

Died
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¥
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[ 1
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Het = h
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Impact of bacteraemia and nosocomial infection

Lee JMII 2006

— 5/8 deaths died at 5-32 hospital days from K pneumoniae, M morganii, Ps aeruginosa, and
pneumonia (3)

* OnglJID 2007
— 3/7 deaths at 22-33 hospital days from septicaemia

* Rigau-Perez CID 2006

— 3/23 deaths, one each of Neisseria meningitidis meningitis, S aureus and group C
Streptococcus bacteraemia

e Lahiri TRSTMH 2008

— 4/9 deaths had bloodstream infections: E faecalis/E coli, A baumannii/Enterococcus, MRSA,
candidaemia = 3 at 7-10 hospital days

— 2 concurrent infections at onset: B pseudomallei sputum, and E faecalis/E coli blood
e Wang AJTMH 2007

— 4/11 acute respiratory failure had bacterial infections: disseminated Klebsiella infection, A
baumannii urinary infection, K pneumoniae pneumonia, K pneumoniae bacteraemia

e Lee AJTMH 2009
— 3/10 acute renal failure had bacterial infection: K pneumoniae bacteraemia 2, E faecalis 1



Early clinical and laboratory risk factors of

intensive care unit requirement during 2004-2008 ,F IIDE
dengue epidemics in Singanore: a matched T e
case-=control Stud}f BMC Infectious Diseases 2014, 14:649

Jursdong Pang™*, Tun-Linn Thein®, Yee-Sin Lea™* and David C Lye®*=

Background: Dengue infection can result in severe clinical manifestations requiring intensive care. Effective triage is
critical for early clinical management to reduce morbidity and mortality. However, there is limited knowledge on
early risk factors of intensive care unit (ICU) requirement. This study aims to identify early clinical and laboratory risk
factors of ICU requirement at first presentation in hospital and 24 hours prior to ICU requirement.

Method: A retrospective 1:4 matched case-control study was performed with 27 dengue patients who required
ICU, and 108 dengue patients who did not require ICU from year 2004-2008, matched by year of dengue
presentation. Univariate and multivariate conditional logistic regression were performed. Optimal predictive models
were generated with statistically significant risk factors identified using stepwise forward and backward elimination
method.

Results: ICU dengue patients were significantly older (P=0.003) and had diabetes (P=0.031), compared with
non-ICU dengue patients. There were seven deaths among ICU patients at median seven days post fever. At first
presentation, the WHO 2009 classification of dengue severity was significantly associated (P<0.001) with ICU, but
not the WHO 1997 classification. Early clinical risk factors at presentation associated with ICU requirement were
hematocrit change =20% concurrent with platelet <50 K [95% confidence-interval (Cl)=2.46-3053], hypoproteinemia
(95% Cl=1.09-19.74), hypotension (95% (C1=1.83-31.79) and severe organ involvernent (95% Cl=3.30-331). Early laboratory
risk factors at presentation were neutrophil proportion (95% Cl=1.04-1.17), serum urea (95% Cl=1.02-1.56) and alanine
aminotransferase level (95% Cl=1.001-1.06). This predictive model has sensitivity and specificity up to 88%. Early
laboratory risk factors at 24 hours prior to ICU were lymphocyte (95% Cl=1.03-1.38) and monocyte proportions

| (95% Cl=1.02-1.78), pulse rate (95% Cl=1.002-1.14) and blood pressure (95% C1=0.92-0.996). This predictive model has
sensitivity and specificity up to 88.9% and 78%, respectively.

Conclusions: This is the first matched case—control study, to our best knowledge, that identified early clinical and
laboratory risk factors of ICU requirement during hospitalization. These factors suggested differential pathophysiological
background of dengue patients as early as first presentation prior to ICU requirement, which may reflect the
pathogenesis of dengue severity. These risk models may facilitate clinicians in triage of patients, after validating in larger
independent studies.




Risk Factors for Fatality among Confirmed Adult Dengue

Inpatients in Singapore: A Matched Case-Control Study !'DF

Institute of Infectious Diseases
and Epidemiology
Tun-Linn Thein", Yee-Sin Leo'%?, Dale A. Fisher®, Jenny G. Low’, Helen M. L. Ohé, Victor C. Gan',

Joshua G. X. Wong', David C. Lye'? .
g y PLOS | e~ November 2013 | Volume & | Issue 11 | e81060

Objectives: To identify demographic, clinical and laboratory risk factors for death due to dengue fever in adult
patients in Singapore.

Methods: Multi-center retrospective study of hospitalized adult patients with confirmed dengue fever in Singapore
between 1 January 2004 and 31 December 2008. Non-fatal controls were selected by matching age and year of
infection with fatal cases. World Health Organization 1997, 2009 criteria were applied to define dengue hemorrhagic
fever (DHF), warning signs and severe dengue. Statistical significance was assessed by conditional logistic
regression modeling.

Results: Significantly more fatal cases than matched controls had pre-existing co-morbid conditions, and presented
with abdominal pain/tenderness. Median pulse rates were significantly higher while myalgia was significantly less
frequent in cases. . Fatal cases also had higher leucocyte counts, platelet counts, serum sodium, potassium, urea,
creatine and bilirubin levels on admission compared to controls. There was no statistical significant difference
between the prevalence of DHF and hematocrit level among cases and controls. Multivariate analysis showed
myalgia and leucocyte count at presentation were independent predictors of fatality (adjusted odds ratios 0.09 and
2.94 respectively). None of the controls was admitted to intensive care unit (ICU) or given blood transfusion, while
71.4% and 28.6% of fatal cases received ICU admission and blood transfusion.

Conclusions: |Absence of myalgia and |leucocytosis on admission were independently associated with fatality Iin our
matched case-control study. Fatalities were also commonly associated with co-morbidities and clinicians should be
alarmed if dengue patients fulfilled severe dengue case definition on admission.
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Summary

 Dengue in elderly

 Dengue encephalopathy

 Dengue myocarditis

 Dengue with concurrent bacteraemia

e Denguein ICU

e Dengue death
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Thank you for your attention

Questions?
David lye@ttsh.com.sg
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