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Other lectures 
• Initial management of severe dengue

• Who teaching slide (Prof Lucy)
• Cases (Sh F)

• More Case studies – DM, Obesity
• Elderly (Sh F)
• DM & Obesity (Ong)
• ESRF (Khairil)
• Post COVID with chronic lung problems (Prof Lucy- Sh F/Ong)
• Thal trait (Prof Lucy)

• Suggested format for case studies: Max 8 slides, 
• first slide – introduction – demographic, and past history and history of 

present illness
• slide 2 – physical findings, investigation results
• Slide 3 – 5 – Discuss management – Home or Referral or Emergency
• Last one or two slides – summary and learning points.CONFID
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Outline 

• Case study study 1

• Dengue diagnostics 
• When to do, what to do, how to do, how to interpret

• Types of tests 
• Rapid antigen-antibody tests
• Dengue ELISA
• Dengue PCR
• Virus isolation

• Dengue NotificationCONFID
ENTIAL
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Case Study - 1
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Patient profile

• Name: MFRF
• Gender: Male
• Age: 20 years old
• Estimated height 175 cm, 
• BW 150 kg, adjusted BW 100 kg

• Co-morbid:
    -  Autism disorder under GP follow up.
    - History of admission of symptomatic 
anemia secondary to LGIB – internal 
hemorrhoid in Nov 2021 (Band ligation 
done)
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Visitation History (ED)
• Admission to A&E/OPD: 7/7/2023, 

2134H

• Seen by A&E/OPD MO: 7/7/2023, 
2222H

• First Fluid resuscitation: 7/7/2023, 
2224H

Admission to A&E : 11/07/2023, 0206 H
Seen by A&E MO : 11/07/2023, 0206 H
Fluid resuscitation : 11/07/2023, ~0210 H
Surgical Referral : 11/07/2023, 0321 H
Crash Referral : 11/07/2023, 0330 H
Medical Referral : 11/07/2023, 0410 H
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TRIAGE

• Time triaged 2130h, time seen 2222( +/- 30 minutes) ~ estimate 
review patient 2200H (within accepted time frame of AMC 1st 
assessment) 

• Triaged to AMC ( Appropriate)
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7/7/2023 First ED Visit
History of presenting illness:

1) Fever A/w chills and rigors
2) Frontal headache
3) Sorethroat; no cough , no runny nose

Otherwise
- no diarrhoea, no abdominal pain
- no bleeding tendency
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Physical Examination:
BP: 131/76mmHg
HR: 117 bpm
-Temp: 39.4Celcius

Alert , cooperative
CRT <2s, PV good, dry tongue
Throat : mild injected , tonsils not enlarged
Lungs : clear
CVS:  DRNM
Abd: soft , non tender 

No pedal edema

Impression:/Diagnosis:

 Viral fever , day 1 illness

DEMAM BIASA

Not taught to drinkCONFID
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Lists of investigation

• Chest X ray 
• ECG 
• FBC, RP, CRP, LFT
• COVID RTK

CONFID
ENTIAL

HAK MILIK CPBV, JKWPKL&P. DENGUE TRAINING PROGRAMME FOR FRONT-LINER: AN INTEGRATIVE APPROACH. UITM KAMPUS SELAYANG 24 OGOS 2023



Date/time Day of 
illness Progress Impression Action

8/7/2023 ,
0100H

1 Reassess patient after given 1000ml NS 
( 3 hours 30 mins in ED)
- fever subsiding
- Clinically not lethargic/ septic looking
- not tachypneic
- no GI loss

Completed 2 pints NS hydration

BP 132/ 65mmHG
HR 108

Viral fever , 
day 1 illness 

- allowed home
- Tab PCM 1g QID
- Thymol gargle 10ml TDS
- Syrup diphenhydramine 10ml TDS
- TCA Nearest KK to rv sx and repeat FBC 
and LFT on 10/7/23
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Date/ Time  7/7/2023 , 2214H  8/7/2023, 0100H

Shock  nil  nil
Peripheries (CCRTV) Pink,  CRT<2s, good PV, 

tachycardia
 

Blood pressure (mmHg)                                           131/76  132/ 65

Heart rate (bpm)  117  108
Respiratory rate (bpm)  18 18 
Haemoglobin (g/dL)  10.6  
Haematocrit (%)  35  
platelet  266  
pH  -  
HCO3  -  
Lactate  -  
Glucose  -  
Urea/ creatinine  3.2/ 81  
AST/ ALT  49/82  
Others  TWC 6.1 , GGT 56  
Crystalloid type/ ml/h  NS 500ml/hour  
Colloid type/ ml/h  -  
Blood product type/ ml/h  -  
Oral intake -  
Cumulative input   1000ml NS 
Hourly urine output  not measured  
Remarks   Off Ivdrips and discharge - Tab PCM 1g QID

- Thymol gargle 10ml TDS
- Syrup diphenhydramine 10ml TDS
- TCA Nearest KK to rv sx and repeat FBC and LFT on 
10/7/23

❓ CCTVR?

DX: 

VIRAL F
EVER

Why was dengue rapid test not done?

Na 130

PLT normal on D1

Na low on D1, how much lower in critical phase?
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Chest Radiograph

Patient is obese

 Limited lung field

Poor inspiration effort

000000000000 00000000000000000
00000
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Less alert

DEMAM BIASA

Patient and family less vigilant 
Not taught how to DRINK at home
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FLAGS 
• Special population : Morbid Obesity, Autistic
• GOLDEN QUESTIONS: 

• Tolerating Fluids
• Urine output
• Activities

• Always important to put down a PROPER DIAGNOSIS, followed by 
severity – educate patient 

• Dengue rapid test? what was the barrier? 
• Vital signs before discharge? – still tachycardic
• CCTVR before discharge?
• Following up sooner?
• Social circumstances – suitable for home management? CONFID
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• Educate - DRINK ENOUGH
• Not able to hydrate IV once patient is 

discharged

• Ensure there are electrolytes 
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Price for RDTs

Rapid Dengue Test 
(NS-1, IgM, IgG) 

• RM 65 to 75 (Klang 
Valley)

• FBC RM 50 – 55
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Cost factor

• Is it cheaper if we do RDT, clinch the DF diagnosis
• Avoid prescribing antibiotics – save cost
• Avoid prescribing other medications – save cost

• Proper early follow up for assessment
• Proper referral to hospital if required
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What happened to 
our patient?

• Patient missed his KK 
appointment scheduled on the 
10th July 2023

Brought back to ED on the 11th 
July (D5 illness)
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Date/time DOI Progress Impression Action

11/7/2023
0206H

D5 complain of SOB and abdominal pain Triage to Red Zone

History from mother:
1. SOB x 1/7

2. Abdominal bloatedness x 4/7

3. NBO x 4/7
- Passed soft stool on day of arrival, 2-3 
episodes of PR bleeding

4. Vomiting 2-3x today.

Assessment: 
Restless, tachypneic RR 28, 
bounding PV, but coolish peripheries

BP 197/151mmHg       HR 157bpm
SpO2 97% under RA    T: 37’C

CBS: 10.5mmol/L,
Serum ketone: 0.3

Severe vasoconstri
ctio

n led to high DBP

TACHYCARDIA
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Date/time DOI Progress Impression Action

0206H

0212H

D5
Lungs: clear, A/E equal
CVS: S1S2
PA: Soft, thick, flabby abdomen, purple 
striae. no guarding.

Bedside scans:

ECHO: good contractility, no pericardial 
effusion, no dilated chambers.

LUS: A profile seen, no pleural effusion
unable to visualize IVC.

TAS: free fluid seen at Morrison's pouch 
and pelvic region

ABG under HFM 15L/min 

pH 7.1/pO2 232/pCO2 22.9/HCO3 7.4/BE 
-21.7/ 
lactate 17.7/Hb 15.7

Acute Abdomen with 
severe metabolic 
acidosis with 
hyperlactatemia.

DDX:

- Perforated gastric 
ulcer 
  (PGU)

- Mesenteric ischemia

Run IVD bolus 3 pint
Sterofundin run 
concurrently via 2 
branulas (antecubital)

TWC: 15.3
HCT: 53%
Hb: 12.8
PLT: 12
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What is the patient having now?

Severe DF in compensated shock, possibly bleeding
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Date/time Progress Impression Action

0230H D5 became more restless.

Intubation:

Given IV fentanyl 25mcg prior as pt restless

- Anticipated difficult airway -morbidly 
obese + short neck.

1. Acute Abdomen TRO
- PGU
- Mesenteric ischemia

2. Severe metabolic 
acidosis with 
hyperlactatemia

Called for help: 
Anticipate difficult airway 
& intubation:

Registrar ED attended stat.

0238H Cardiac monitor showed shockable rhythm. 
CPR commenced immediately.
Defibrillation 200J x2 delivered.

Crash intubation done with ETT size 8, 
anchored at 23cm.
POGO 100%, single attempt.

Medications given:

IV Adrenaline 1mg x 3
IV Calcium Gluconate 10ml 
x2
IV Sodium bicarbonate 
100ml

0243H Repeated blood gas (During CPR): 

pH 7.05/pO2 NAV/pCO2 57.6/HCO3 - /BE -
14.7 /lactate 12/Hb 10.8

Patient developed arrh
ytmia after 

given Med for in
tubation
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Date/time DOI Progress Impression Action

0246H D5 ROSC achieved after 8 minutes of CPR. 

Ventilator setting post intubation: SIMV mode 
FiO2 1.0 TV 480 RR 28 PEEP 6 PS 10.

Post intubation BP lowish 84/44mmHg 
HR 117.

RT inserted : coffee ground aspirate 100ml.

PR: blood-streaked stool.

1) Post cardiac arrest with 
hypovolemic shock

2) Acute abdomen TRO 
PGU/UGIB/ bowel ischemia

3) Severe metabolic 
acidosis with 
hyperlactatemia sec to 
above

Medications:
IVI Norad 0.3mcg/kg/min
IV Esomeprazole 80mg 
IVI Esomeprazole 8mg/h
IVI Midazolam 2ml/hour
IVI Fentanyl 2ml/hour
1 pint Sterofundin

(Total 2L crystalloid = 
20ml/kg)

0300H Hb from blood gas drop from 15 (upon arrival) 
> 10.8 (during CPR)

Safe O transfusion started at 
3AM

0321H Repeated blood gas post transfusion (VBG):

pH 6.92/pCO2 56.6/HCO3 - /BE -21.2 /lactate 
18/Hb 11.7

Repeated scan post ROSC :
ECHO: good contractility, LUS: A profile seen, 
no pleural effusion, unable to visualize IVC.
TAS: free fluid seen at Morrison's pouch and 
pelvic region (unchanged)

Strict I/O charting
Close cardiac monitoring
Trace blood Investigations
Blood C&S
GXM, CXR/AXR

Referral to Surgical team 
0321H
Entry by surgical team at 
0420 H.CONFID
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Date/time DOI Progress Impression Action

0326H D5 Repeated VS post transfusion:
BP: 88/57mmHg    HR 121   
SpO2 100%

Planned for 2nd pint safe O 
transfusion while waiting for 
GXM.

0330H Referral to Anaest team. 
Anaest team reviewed at 
3.45am.
ICU bed was being prepared
Entry at 0524H.

0356H Formal FBC result:
Hb 15.3, wbc 12.8, HCT 53, platelet 
12

Revised Diagnosis: 
Probable severe dengue fever 
D5 illness in critical phase, 
with warning signs (abdominal 
discomfort, bleeding, raised 
HCT with low platelet) in 
decompensated shock.

- 2nd pint Safe O transfusion 
started at 0400H.
- Planned for IV Human 
Albumin 5% 500cc over 1 
hour (withheld as ongoing 
safe O transfusion)
- Dengue combo test sent 
urgent.
- Trace pending RP/LFT.

CONFID
ENTIAL

HAK MILIK CPBV, JKWPKL&P. DENGUE TRAINING PROGRAMME FOR FRONT-LINER: AN INTEGRATIVE APPROACH. UITM KAMPUS SELAYANG 24 OGOS 2023



Date/time DOI Progress Impression Action

0410H D5 Probable Severe Dengue 
Fever D5 illness in critical 
phase, with warning signs 
(abdominal discomfort, 
bleeding, raised HCT with 
low platelet) in 
decompensated shock

Referral to Medical team.
Reviewed at 0420 H.

0417H 1st ABG post intubation
(attempted earlier, but venous) :
pH 7.10/pCO2 33/pO2 77.8/HCO3 10.9/BE 
-19.5/Hb 13.7/lactate 14

0436H Completed Safe O transfusion (earlier)
VBG post 2nd safe O transfusion:
pH 7.09/pCO2 45.3/HCO3 11.5/BE -
16/lactate 12/Hb 13.1

BP: 96/63mmHg (supported on IVI 
noradrenaline) HR 113

Medical plan noted:
For another 10ml/kg crystalloid 
(ran 1L crystalloid)
- continue IVI noradrenaline 
- to transfuse 4 unit FFP and 4 
unit platelets

0454H BP 53/40mmHg     HR 111
Repeated scan:
ECHO: moderate contractility, no pericardial effusion, IVC unable to 
visualize, Thickened GB wall 0.55cm, with pericholecystic collection, 
LUS: left pleural effusion, B profile R4.
worsening free fluid at Morrison's pouch, pelvic region and left 
splenorenal angle.

IVI Vasopressin started

** case progress updated to 
both parents. DIL re-inforced.
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Date/time DOI Progress Impression Action

0520H D5 Intubated, sedated (IVI Mida + Fentanyl)
ventilator setting
SIMV mode FiO2 1.0, TV 450, RR 24, peep 6, 
PS 12

VS supported on double inotropes
- IVI Noradrenaline 1.2mcg/kg/min
- IVI Vasopressin 4.5ml/hour
- IV Vitamin K 5mg stat.

Total fluids given: 
- 3L sterofundin (total 30ml/kg)
- 2 pints safe O transfusion

Urine output: 50ml since arrival
RT free flow: 300ml coffee ground aspirate.

1. Severe dengue fever, 
day 5 of illness in 
critical phase with 
warning signs 
(abdominal discomfort, 
lethargy, bleeding, 
raised Hct low platelet) 
in decompensated 
shock, complicated with 
ischemic hepatitis, AKI,  
coagulopathy and 
severe metabolic 
acidosis.

2. TRO UGIB

3. Type 2 MI

Ongoing 10ml/kg 
crystalloid (ran 1L 
crystalloid)

0525H Dengue NS1/IgM/IgG: all detected

2nd episode cardiac arrest. CPR for 35 
minutes. No ROSC.

COD: SEVERE DENGUE 
WITH MULTIORGAN 
FAILURE
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SUMMARY 
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Date/ Time  11/7/2023  0206H  0242  0321 0417 0436

Team Emergency Department  Emergency Department  Emergency Department Emergency Department Emergency Department

Shock  Yes  Yes  Yes Yes Yes

Peripheries (CCRTV) Bounding pulse, coolish 
peripheries, mottled skin

  

Blood pressure (mmHg)                                           197/151 mmhg  84/44 mmhg  88/57mmhg 113/88 mmhg 96/63 mmhg

Heart rate (bpm)  157 bpm  117 bpm  121 bpm 118 bpm 113 bpm

Respiratory rate (bpm)  28  post intubation  ventilated ventilated ventilated

Haemoglobin (g/dL)  15.3 (formal)  10.8 (From VBG)  10.7 12.5 13.1

Haematocrit (%)  53  (baseline 35)   38 43

platelet  12   17 34

pH  7.1  7.05  6.92 7.10 7.09

HCO3  7.4  NAV  8.4 10.9 11.5

Lactate  17.7  12  18.24 14.55 12.03

Glucose  10.6  -  5.8 - -

Urea/ creatinine  7.1/179  -  7.4/221 6.9/243 -

AST/ ALT  7686/ 5305  -  5559/4161 10,227/7212

Others    

Crystalloid type/ ml/h  Sterofundin, 20 ml/kg  0ngoing 20 ml/kg Completed Sterofundin, 
20 ml/kg

Sterofundin, 10ml/kg Ongoing 10ml/kg

Colloid type/ ml/h    

Blood product type/ ml/h   1st Safe O started at 3AM  2nd Safe O started at 4AM Ongoing 2nd Safe O

Oral intake  -  -  - - -

Cumulative input  -  -  - - 3604 (blood+ fluid+ meds)

Hourly urine output  -  50ml  Nil Nil Nil

Inotrope  -  IVI Noradrenaline  IVI Noradrenaline IVI Noradrenaline IVI Noradrenaline
IVI Vasopressin

Remarks    Planned to start IVI Human 
Albumin, withheld for 
blood transfusion.CONFID
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BLOOD INVESTIGATIONS

Date: 11/07/2023 0212H 0302H 0428H

Haemoglobin (g/dL) 15.3 10.7 12.5

Haematocrit (%) 53 38 43

WBC 12.8 11.3 18.8

Platelet 12 17 34

Glucose 10.6 5.8 -

Urea/ Creatinine 7.1 / 179 7.4 / 221 6.9 / 243

Na / K 130 / 4.3 136 / 5.5 126 / 8.4

AST/ ALT 7686 / 5305 5559 / 4161 10227 / 7212

Trop I 177.7 197.2 507.5

Lactate >12.2 >12.2 -

INR 1.5 1.9 2.4

PT / APTT 16.7 / 51.8 21.4 / 98.8 26.9 / 123.3

D-dimer 2202

DENGUE NS-1/Ig-M/Ig-G ALL DETECTEDCONFID
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BLOOD GAS TREND

Time 0212H 0243H 0321H 0417H 0436H

pH 7.1 7.054 6.921 7.102 7.097

pO2 232 NAV 39.5 77.8 24.3

pCO2 22.9 57.6 56.4 33.3 45.3

HCO3 7.4 - 8.4 10.9 11.5

BE -21.7 -14.7 -21.2 -19.5 -16.1

Lactate 17.7 12.73 18.24 14.55 12.03

Hb 15.7 10.8 11.7 13.7 13.1
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ECG
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IMAGING
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PITFALLS 

• Delayed diagnosis of dengue fever – MISSED in the 1st visit

• No RDT Dengue Combo

• Fluid and Blood resuscitation adequately first before intubation.
- sedations/fentanyl potentially tipped to decompensation 
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CDC Dengue Map
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Rapid diagnostic tests

NS-1, IgM, IgG
• How accurate ?
• How can it be helpful ?
• How to interpret ?

• False positive or false negatives ?
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• RCT tests is read within 15-20 minutes. 
• According to manufacturer’s recommendation. 
• Reading too late gives false results.
• The sensitivity is 93.9% and specificity is 92%
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NS-1 Ag
• NS1 antigen - highly conserved glycoprotein 

that is essential for virus viability. 

• POS NS-1 is most likely a DF

• Sensitivity highest on first 3 days and drops 
from day 4-5 onwards;  undetectable in 
convalescence. 

• NEG result does not mean it is not DF (10% 
being neg even in first 3 days) not to be 
callous if neg.

• NS1 detection after D5           may predict 
severe dengue. CONFID

ENTIAL
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Anti Dengue IgM

• Primary dengue -detected after 4 days 
in ± 80% of the cases. 

• Last up to 100 days.
• In the event of a negative IgM, repeat 

serum should be collected after 5 days. 

• Secondary dengue -detected among 
78% of patients after 1 week at lower 
titres compared to primary dengue.

•  Don’t be surprised if it is not positive

All may be NEG 
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Anti Dengue IgG

• In primary appears after 1 
week

• Secondary dengue, IgG was 
detected within first few 
days

• IgG lasts for LIFE (but not 
high titre)
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WINDOW PERIOD: NEG test DOES NOT mean it is not DFCONFID
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What info out there about RDT?

• How reliable?
• How accurate?
• How helpful in clinical setting?
• Can it help save money?
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• 12 PHCs in South Viet: randomized to 4 intervention arms: 
training on infectious diseases (A), the provision of RDTs 
(B), the combination (AB) and control (C). 

• 2002 – 2006

Conclusions

improve the quality of diagnosis
decreases the prescription of antibiotics at the PHC level

RDTs for infectious diseases such as dengue

The effect is more sustainable in combination with training; without it RDTs lead to an excess of costs.CONFID
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• High negative predictive value indicates that a negative DENV RDT 

may practicably "rule-out" D
ENV infection in this cohort (b

ut not 

"rule-out" other co-infections).

Timing of test 
Affects the results and interpret with caution
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RDT had 100% consiste
ncy 

over th
e 2 year stu

dy
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Two studies analyzed:
one by Lubell  et al.  and 
another by Mitra et al.
 in India and in Laos, over 
d i f ferent  t im e  p e r i o d s 
between 2008 and 2013

Conclusions

These two studies reported different conclusions and there is a
need for new studies to specifically measure economic
impact of dengue RDTs.
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FALSE POSITIVES and FALSE NEGATIVES
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False positives

Serological tests for dengue have been shown to cross-react with: 
• other flavivirus – Japanese Encephalitis, ZIKA
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SO, WHAT IF WE GET THE DX early?

• Know when is the onset of illness. >> Strategize 
for preparedness of any potential crisis.

• Education can be done, like for example our 
autistic boy

• Estimate when is the storm coming? 
• How to prepare the patient for the storm, which 

hospital to go to, warning signs to look out to.

CONFID
ENTIAL

HAK MILIK CPBV, JKWPKL&P. DENGUE TRAINING PROGRAMME FOR FRONT-LINER: AN INTEGRATIVE APPROACH. UITM KAMPUS SELAYANG 24 OGOS 2023



Patient assessment: Step 3

Step 1: History taking
Step 2: Clinical examination

 Step 3: Investigations
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Who should get a Dengue Diagnostic Test (Rapid) + FBC

Step 3: Investigations

• All patients with fever and undifferentiated signs and symptoms 
• All patients with Fever and co-morbid conditions (esp febrile phase)
• All patients with warning signs (urgently)
• All patients with shock (FBC and glucose check urgently)

Dengue-specific diagnostic tests *

• For confirmation, e.g. NS1/IgM/IgG rapid tests or nucleic acid detection 
(PCR) NS1 Ag positive – Confirms the diagnosis

• Lab Confirmation in Febrile phase (Day 1-3) DOES NOT mean referral 
or IV Fluid therapy.

• PROACTIVE MANAGEMENT – Intense Oral Rehydration, Close 
follow up, Education on Defervescence and Warning signs
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Dengue investigation basics

Step 3: Investigations

• Complete blood count (CBC) with haematocrit (HCT) are usually all that 
are necessary for monitoring

• Of special importance are:
• HCT;
• white blood cell count (WBC) and; 
• platelet count

• An HCT in the first 3 days of illness suffices for the baseline HCT; in 
acute cases, age-specific population HCT levels can substitute for a 
patient’s baseline

• A steep drop in platelet count with a rising HCT compared to baseline 
suggests progression to the plasma leakage/critical phase of dengue

• A falling WBC followed by falling platelet count by Day 3 or 4 of 
illness is almost surely dengue
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• Rising HCT or high HCT
• Leucopenia and/or thrombocytopenia 
• Presence of warning signs, shock
• Poor oral intake/not passing urine 

When should a patient be referred for immediate medical treatment?

Step 3: Investigations

o If resources are available, all febrile patients should get baseline CBC at 
first visit. A normal CBC in the febrile phase does not exclude dengue.

o If resources are limited, CBC for febrile patients with poor oral intake 
and/or poor urine output.

Other tests? *

• Blood chemistry tests (liver function, glucose, serum electrolytes, urea, 
creatinine 

• Should be considered in patients with risk factors and Co-morbid 
conditions
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Can we and should we 
do RDT for all?

• Locality outbreak?
• Seasonal outbreak? 

• FBC parameters interpret 
sequence – drop in TWC or PLT

• Put clinical, lab and epidemiology 
scenario together 
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Dengue Notification
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• Borang notifikasi
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Take Home Message

• NS-1 – first 3 days can help to clinch diagnosis
• 10% may have NEG NS-1 even on the first 3 days – NEG may not be 

NEG
• Once diagnosis of DF is made – preparedness for storm
• Patient EDUCATION
• Drink adequately + electrolytes
• Na + K
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Thank you
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