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Who is the most dangerous
creature for human being?




= Mosquitoes are the most dangerous creature for
human being

= Causes more human deaths than any deaths caused
combinely by all animals like tigers, shark,lions and
other predators
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Days of illness
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Serology and
virology
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Course of dengue iliness: Febrile Racovery Phases



Dengue Hemorrhagic Fever

 Febrile Phase

* Critical phase characterized by plasma leak

e Convalescent Phase



Dengue “Leak” Fever

\_

* Plasma leak during critical phase is the hall
mark

* Leading to 3™ space losses
— peritoneal cavity
— pleural cavity

* Variable in magnitude and exact timing



Clinical Implications

\_

e Usually last for 48 hours

* Reabsorption of fluid during convalescent
phase



Pathogenesis of leak

* |nfection with a virulent dengue virus

* Presence of antibodies that enhance dengue
virus infection (ADE)

e |[ntense immune activation



Pathogenesis

Intense immune activation leading to cytokine
storm

Rapidly elevated cytokines (TNF-a, IL-2, IL-6, IL-8,
IL-10, IL-12, and IFN-g)

Malfunction of vascular endothelial cells

Plasma leakage from intra to extravascular space




Pathogenesis

* |[n severe DHF the loss of plasma is critical

e Patient becomes hypovolaemic

* Signs of circulatory compromise

* Progress to shock, organ failure, death



Pathogenesis

e Self limited

e Ends after 48 hours



Corner Stones of Dengue Manhagement

Follow up

Clinical
Early diagnosis HCT

Platelet
Detection of
warning Judicious use of
signs/Plasma fluid
leakage




[ Management of Dengue Shock Syndrome ]

)

{ Fluid Resuscitation J

e The corner stone of management of Dengue shock
syndrome

No effective treatments available

— | /™
- /| —

Intervention remains largely supportive




Indications for IV fluid

e When the patient cannot have adequate oral fluid
intake or is vomiting

e \When HCT continues to rise 10%—20% despite oral
rehydration

e Impending shock

e Shock
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When it comes to selecting the
resuscitation fluid, clinicians are
faced with a range of options
including the choice between
colloid and crystalloid solution

o /
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The Colloid Crystalloid Question......

-

LBasic yet fundamental question

LIS one of the oldest but debate still ongoing

KThe first intervention given to every patient

e Often several litres






Crystalloid Solution Colloid Solution

3X the volume needed for replacement Replaces volume for volume

Molecules freely cross the capillary walls, less Molecules large to cross capillary walls, so fluid
fluid remains in the intravascular spaces remains in intravascular spaces for longer

Non -allergenic Risk of anaphylactic reaction




Recommended Crystalloids and Colloids

\§

[Crystalloids ] [Co//oids

e 0.9% Nacl saline e Dextran 40
e 0.45%NS (For children) e Hemacel

* 5% dextrose in lactated Ringer's solution * Plasma

e 5% dextrose in acetated Ringer's solution * Blood & Blood Components

. e Human Albumin
e Hartman solution



Rationale for Resuscitating with
Colloids compared to Crystalloids

Total body mass (female) Total body mass (male)

o Optimization of the microcirculation
Solids | ?lmpact on microcirculatory dysfunction
?Modulation of inflammatory response

£ Tissue
Intracellular o 5 | cals
fluid (ICF) 2)==\(o)e
@ P @ ||'
-— & @
—_— O ~
L 9
80%
1/3 % -
Extracellular Moroaial
fluid (ECF)
20% Plasma—"| Blood capillary
(a) Distribution of body water in an average lean, adult female and male (b) Exchange of water among
body fluid compartments

@ John Wiley & Sona, Inc.
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The Colloid Crystalloid Question......

Research on this question
ongoing for several decades

Few studies and systematic
reviews
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The Colloid Crystalloid Question......

\-

lSo why are we still studying this question?
Surrogate outcomes
Few studies in the critically ill

Small sample size

Low methodological rigor (risk of bias high)



Informed decisions. Title Abstraci

- nglish
(% COCh rane Trusted evidence. (TR —
€ lel'ary Better health.

Cochrane Reviews ¥ Trials = Clinical Answers = About = Help

Cochrane Clinical Answers

Question:
How do colloids compare with crystalloids for fluid resuscitation in
critically ill people?

Amanda Ullman
https://doi.org/10.1002/cca.2307TF | 16 November 2018
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The Colloid Crystalloid Question......

-
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LCochrane Systematic Reviews

Author/Year Fluids compared # Studies
Perel, 2011 Colloids vs Crystalloids 56
Bunn, 2011 Colloid vs Colloid {2
Alderson 2009 Albumin vs no albumin 37
Dart 2010 HES vs other fluid 34




f

\_

Colloid Versus Crystalloid for Fluid Resuscitation in
Critically Ill People: Starch vs. Crystalloid

\

.

Review: Collode versuis aysialloids for fuid resuisciaion in aifcally ill people
Comparison; 1 Starches ve aystalloid
Cuooma: 2 Marality within 80 days

Rigk Rato
M-H_Random 25% Cl

Study or subgroup Slarch Crysalloic Rigk Rato Waght
n'MN n'N M-H,Random 85% Cl
Annans 2013 (1) 181/845 371107 ] 19.7%
Bechir 2013 (2 Bz afge 1.7%
Brunkhorst 2008 (3) 107281 o/ 2T = 14.4 %
Dubin 2010 {4 3z w3 11 %

0B4[0.72, 0.87]
1.0 [ 0.5, 308
1.21 [0.87, 1.51 ]
048015, 1.40]

No statistically significant difference between starch and crystalloids

(RR 0.97, 95% Cl 0.86 to 1.09)

rEIE a2 I RIS = 1 - =
Radocw 1983 (1) 4] B8 e 28%
War der Heljden 2008 (123 41z ¥z —— 0%
Wachou 20100 (13 212 211 B E— 04%
Younes 1908 (14) 2ne 1 —— 05%
Zhao 2013 (15 L4 L] S S 0%

Total (95% CI) 4985 530 E 100.0 %

Todal svenis; 1177 (Sdarch), 1254 (Crysallad)

Hetogensity. Taws « 0.01; Chi® « 22,00, di = 14 (P « 0.08); |2 2%

Teat for overall efiect: 2 < 0.21 (P = 082
Tesd for subgroup diflerences: Not applicakle

T.Ld L b, 130 |
0,74 [ 0,36, 1.50]
13 fom atz2)
0.82[ 015 544]
061 [0.12, 3.00]
0.50 [ 0.18, 1.63 )

1.01[0.90,1.14]

o o 1 10 1
Favoirs starch Favours arpstadlolc

(1) &1 a0 days. Colloid: HES. We combined two arystallad groupe: isotonic saline, and RL

(2 A190 days. Colloid: HES + RL

(% A0 daya Colloid: HES

(4 Within 24 hours, Colloid: HES

(5 A1 28 days Colloiel: HES + avetalloid

(& Up o 30 daye afler hospital discharge. Calloid: HES + ayefalloid

(T Al 2 days. Muli-arm siedy. We combined dala for w0 coloid growps: HES and HES HS; and wo aystallad groups: NS and HS
2 A 22 dave. Calloid: peniastarch + NS
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Colloid Versus Crystalloid for Fluid Resuscitation in

Critically Ill People: Dextran vs. Crystalloid

k Review: Colods versus aysialloids tor fuid resusdadon in aifcally il peopls

Comparison: 2 Desvans ve avstallcid
Ouicorne; 1 Morality al end of llow-up

\

Study or subgroup Desvan Crystallold Risk Rato Waghi Rigk Rata

n'N N I4-H, Randaom 25% Cl M-H Random,85% Cl
Alpar 2004 (1) Tien 1290 —— 18% 058024, 1.41]
Balor 2000 (2 aal P e 08% 1.80[0.50, 5.13]
Bulger 2008 (3 32110 =g - — 54% 121 (o082 209]
Bulger 2010 (4) o835 08923 - 2T% 1.05[085, 1.28])
Bulger 2011 (5 58220 1e8Ea - 154% 087078, 1.08]
Chavez-Negres 1991 (&) 1738 By * o3% 048 002, 1.41]
Hall 1872 ——

Cliveira 2002 (13

Wassar 1920 (13) 12023 1324
Vasear 1961 {14) 0B e
Vassar 100%a (15 -t FLY-
Vassar 1883b (18) zi/ea 2EES
Wills 2005 (17 aae alim
Younes 1882 (18) T35 1870
Youres 1987 {18 37101 400111
Total (35% C 17 2942

Todal evenis: 416 {Dexran), 858 {Crystalloid)

Helrogensity: Taw® = 0.00; Chi® = 16,20, di = 15 (P = 0.37); | =%
Test for overall eflect Z = 0,19 (P = 0,25

Tast for suibgroup diflerences: Nod applicable

—— 42%
sl TEW%
—— 124%
— 45%
—_— 20%
—— T1%

0,49 [0.20, 1.21 ]
0g8[0.58, 185]
0Es (080, 1.30)
108081, 1.47]
180[ 085, 262 ]

Ml sstmalie
oeafods 208]
0.74[ 049, 1.11]

0.99[0.88,.1.11]

005 0.2
Favours deirans

(1) Time peint red repored . Calloled: HED

(2 Within 20 days. Celloid: HSD

3 & 28 days. Colloid: HSD

{4y A1 22 days. Calloic: HSD. We combined wo oyslalicid groups: NS and HS
(5 A1 2 days. Callcid: HSD. We combined two cryslalicd groupe: NS and HS
{8 Within 24 hours. Colloid: H3D

T Widhin 42 hrsars Cnllcid- dovian 70 WS

B 20
Faveurs arystalloicds
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Colloid Versus Crystalloid for Fluid Resuscitation in
Critically Ill People: Albumin or FFP vs. Crystalloid

_J

Review. Colloids versus aystalloids for fuid resusciafon in aifically il psopls
Comparison: £ Albumin or FFP ve aysiallod
Cuncome; | Moriadity a1 end of tllowup
Sudy or subgroup Hatiral collcid Crypetalloldl Rlisk Rato Waght Rlisk Fafo
n'N N M-H, Aandom g5% Cl M-H, Random, 25% Cl
Annans 200 (1) 280 AR 035 —— 48% 1.0B[0.77, 1.43]
Calrerl 2014 () eneee ETUTY e = =2 08 [ 085 1.05]
Cooper 2005 (3 319 123 01% 363 [ 0.41, 3213 ]
Firvkr 2004 (4 TERM4TD TeRnaE0 - ME% osa[0.91,1.08)
Goodwin 1983 (5 118 4 — 05% 2.42[1.20,0.7)
Jeenlo 1978 (&) 107 a2 01% 0.57[0.07, 4.49]
Lows 1977 (1) wET ] + 02% 1.47[0.31, T.05]
Luons 1678 (&) nEr wes - o1 % 1300 [ 084, 231,60 ]
Wailand 2005 (9 o] e — a2% 0.20[0.05 085]
Philips 2015 (18 &7154 o5/ 154 ——— 124% o.ez[0.m8, 1.10]
Pocaj 1964 (18) o 040 Mot esfimallz
Quinlan 2004 (17) 4o 410 04% 1000, 26
Radiow 1983 (18) ae ae 13% 080|042, 184 ]
Shah 1977 (19§ 29 201 02% 081 [017,387]
Var cler Hejdan 2008 (204 212 2 02% 087013, 330]
Total (95% CI) (=144 TO26 R 100.0 " DSB[092 1.06]
Toal evervie: 1426 (Nawural colloid), 1722 (Crystalloid)
Hatrogeneity: Taws = 0.00; Chit = 19,27, di = 1& (P = 0.38); & =T%
Test for overall sflect: Z = 0,48 (P = 0.63)
Teut tor slibgroue diterences: Nt applicable
o5 o7 [ [
Faveurs natiral sollad Faveurs arystallaicl
(1) A150 days. Colloid: albumiry
{2 A120 days. Collid; allbumin
(¥ A1 2 days. Colloicl; albumin + NS
{4y A1 28 days. Collolel: albumin
{5 Time poird unilmown. Colloid: allbumin + AL
{84 Time poind nod repored. Mul-amm sudy. We combined both aystallad groups (AL and HS) veraus colloid {albumin)
L 7 Tirne coind ol recoced, Colloicl: albomin + BL
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Colloid Versus Crystalloid for Fluid Resuscitation in
Critically Il People: Summary

~N

.

Reviewers found no clear difference in mortality
when colloids (including starches, dextrans,
gelatins, albumin, or fresh frozen plasma) were
compared with crystalloids for fluid resuscitation

\in critically ill people
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Colloid Versus Crystalloid for Fluid Resuscitation:
What Evidences About Dengue?

~N
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Fluid Replacement in Dengue Shock Syndrome: A
Randomized, Double-Blind Comparison of Four

Intravenous-Fluid Regimens @

N. M. Dung, N. P. J. Day, D. T. H. Tam, H. T. Loan, H. T. T. Chau, L. N. Minh, T. V. Diet,
D. B. Bethell, R. Kneen, T. T. Hien ... Show more

Clinical Infectious Diseases, Volume 29, Issue 4, 15 August 1999, Pages 7T87-794,
https://doi.org/10.1086/520435
Published: 15 August1999  Article history »

Clinical
Infectious
Diseases




Fluid Replacement in Dengue Shock Syndrome: A
Randomized, Double-Blind Comparison of Four

Intravenous—Fluid Regimens

M. M. Dung, N. P. J.Day, D. T. H. Tam, H. T. Loan, H. T. T. Chau, L. M. Minh, T. V. Diet,
D. B. Bethell, R. Kneen, T. T. Hien ... Show more

Clinical Infectiows Diseagses, Volume 29, Ilssue 4, 15 August 1999, Pages TET-—T794,
https://doi.org/10. 1086520435
Published: 15 August 1999 Article history -

Done in Vietham
A double-blind RCT
50 children with DSS

4 1V fluids

— Dextran

— Gelafundin

— Acetated Ringers
— Normal saline
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Colloids (dextran 70 or gelafundin 35,000) restored Cl and PP and normalized HCT more
rapidly than crystalloids (RL or 0.9% saline).

Dextran 70 provided the most rapid normalization of the HCT and restoration of the Cl,
without adverse effects

Colloid may be the preferred solution for acute resuscitation in DSS



Clinical Infectious Diseases

Fluid Replacement in Dengue Shock Syndrome: A
Randomized, Double-Blind Comparison of Four
Intravenous-Fluid Regimens @

1. T.T.Chau, L. N. Minh, T.V. Diet,

Volume 29, Issue 4

Table 1. Hemodynamic variables: mean baseline values and changes 2 hours after administras ™"
Post hoc pairwise comparisons
of effects of fluid types over
time: Bonferroni-corrected P
values Crverall effect
Comparison of of Auid type
No. of Baseline value baseline Change at peak dose  Ringer’s Dextran  over time
Parameter Fluid type recipients (95% CI) values (P value)* {93% CI) lactate Gelafundin 70 (P value)'
Hematocrit (1.9% Saline 12 49.1 {45.9-52.3) T4 —6.6' (—3.9-—9.3) 99 29 03 (008
(%a) Ringer's lactate 13 50.2 (45.3-52.3) —5.44(—33--7.6) 99 006
Gelafundin 13 46.8 (43.949.8) ~7.1%(—4.7--9.5) 035
Dextran 70 12 483 (44252 4) —12.87(—9.2——16.3)
Pulse rate (1.9% Saline 12 116 (109-123) A0 —12.3% (-1.4-—-23.2) 99 29 89 Al
(beats/'min) Ringer’s lactate 13 124 (114-134) —1L7* (—5.0—183) 09 b
Gelafundin 13 127 (121-134) —1L6* (—1.6-—2L.7) 99
Dextran 70 12 120 (114-125) —20.4% (—11.0——20.8)
Pulse pressure  0.9% Saline 12 183 ({159-20.8) A4 +8.3% (5.9-10.80) 99 07 67 2039
(mm Hg) Ringer’s lactate 13 17.3 (153-19.3) +10.4% (5.7-15.1) Al 49
Gelafundin 13 14.6 (9.8-19.5) +16.9° (10.7-23.2) 98
Dextran 70 12 164 (11.8-20.9) +11.8% (7.8-15.9)
Cardiac index 0.9% Saline 12 225(2.01-245) TR +0.77% (0.60-0.94) 66 99 07 .01
(L/min - m”) Ringer’s lactate 13 2.30 (2.02-2.58) +0.51% (0.23-0.80) 99 0l
Gelafundin 13 2.24 (1.89-2.59) +0.79* (0.39-1.2) A0
Dextran 70 12 2.10 ({1.75-2.45) +1.3% (0.89-1.6)

* Significance of one-way ANOVA comparing the four groups at baseline.

* Sipnificance of effect of the interaction of time (baseline and at 2 h) and fluid type (0.9% saline, Ringer's lactate, pelafundin, or dextran 70) in a

repeated-measures ANOVA model.

ip < 001

% P < .0001 (comparison between baseline and peak values for each fluid type).

P < 01
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Clinical Infectious Diseases
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Volume 29, Issue 4

15 August 1999

Fluid Replacement in Dengue Shock Syndrome: A
Randomized, Double-Blind Comparison of Four
Intravenous-Fluid Regimens @

M. M. Bung, N. . L. Day, 0. T. H. Tam, H. T. Loan, H, T, T. Chau, L N, Minh, T, V. Diet,

D. 8. Bethell, B. Kneen, T, T. Hien ... Show maore

Clinical infectious Diseases, Volume 29, Issue 4, 15 August 1959, Pages TRT-T54,
hitps://dol.org/10.1066/520435

Published: 15 August 199%  Article history »

Table 2. Mean baseline values and changes 2 hours after administration of each flud type.
Effect of
Comparison of fluid type
Baseline value baseline values Change at peak dose over time
Parameter Fluid type n (95% CI) (P value)* (95% CI) {P valug)t
Hematocrit (%) Crystalloid 25 49.6 (47.4-51.8) 33 =617 (—4.5--7.T) 01
Colleid 25 47.5 (45.349.7) —9.7: (—74—11.9)
Pulse rate (beats/min) Crystalloid 25 120 (114-126) 34 —128(—62—17.5) 37
Colloid 25 124 (119-128) —15.8¢ (—9.2--22.5)
Systolic blood pressure {mm Hg) Crystalloid 25 08.8 (94-103.5) A3 +5.0 (9.7-0.31) 003
Colloid 25 BR.6 (T9.5-97.7) +20.4° (12.3-245)
Diastolic blood pressure (mm Hg) Crystalloid 25 BLO(76.1-86.0) 04 —4.2 (—94-+1.0) 07
Colleid 25 73.4 (66.0-80.8) +11 (—2.5-24.5)
Pulse pressure (mm Hg) Crystalloid 25 17.8 (16.3-19.3) J5 +9.4% (6.9-12.0) 02
Colleid 25 15.4 (12.3-18.5) +14.6° (0.7-2.0)
Cardiac index (L/min - m?) Crystalloid 25 227211244 A7 +0.64° (0.47-0.80) 02
Colleid 25 2,18 (1.95-2.41) +1.0%(0.73-1.3)

* Significance in Student’s r test comparing the two groups at baseline.
* Significance of effect of the interaction of time (baseline and at 2 h) and fluid type (crystalloid or colloid) in a repeated-measures ANOV A model.
* P = 0001 (comparison between baseline and peak values for each fluid type).

b p < 001

analysis did not show any one fluid to be superior to the others

{table 2).

fusion of dextran 70 was associated with a significantly greater

relative fall in mean hematocrit value at 2 hours than that with

JpIB ZoBRNSqE-8 DI e/p /uon dno DWwe pesejsdliy Lo papeEo|UMOQ]



No advantage of colloids over crystalloids

* No difference in mortality between groups who received crystalloids

and colloids” - colloids versus crystalloids for fluid resuscitation in Dengue fever patients — a review
by Dr Pablo Perel

» “Resuscitation of patients with DSS who already have third space fluid
accumulation with crystalloid boluses on priority basis may contribute

to recovery phase pulmonary oedema” - premaratna et al.: Should colloid boluses be
prioritized over crystalloid boluses for the management of dengue shock syndrome in the presence of
ascites and pleural effusions? BMC Infectious Diseases 2011 11:52



Role of early colloids

* Colloids may be the preferred choice if the BP has to be restored
urgently. Colloids have been shown to restore the cardiac index and
reduce the level of haematocrit faster than crystalloids in patients
with intractable shock

* After two to three boluses of crystalloid without haemodynamic
stability and particularly if the haematocrit is still elevated, it is
essential to consider the switch to colloid resuscitation which is more
effective in lowering the haematocrit

Dung NM, Day NP, Tam DT. Fluid replacement in dengue shock syndrome: a randomized, double-blind
comparison of four intravenous fluid regimens. Clinical Infectious Diseases, 1999, 29:787-794.

Ngo NT, Cao XT, Kneen R. Acute management of dengue shock syndrome: a randomized double-blind comparison
of 4 intravenous fluid regimens in the first hour. Clinical Infectious Diseases, 2001, 32:204-213.

Wills BA et al., Comparison of three fluid solutions for resuscitation in dengue shock syndrome. New England
Journal of Medicine, 2005, 353:877-889.



Acute Management of Dengue Shock Syndrome:
A Randomized Double-Blind Comparison
of 4 Intravenous Fluid Regimens

i the First Hour

Ngo Thi Nhan,' Cao Xuan Thanh Phuong,™® Rachel Kneen® Bridget Wills,>® Nguyen Van My,
Nguyen Thi Que Phuong,' Chu Van Thien,' Nguyen Thi Thuy Nga,’ Julie A. Simpson,** Tom Solomon*
Nicholas J. White,** and Jeremy Farrar™

"Dong Nai Paediatric Hospital, Bien Hoa, Dong Nai Province, *Welicome Trust Clinical Research Unit, Centre for Tropical Diseases, Ho Chi Minh
City, Vietnam; and *Centre for Tropical Medicine, Nuffield Department of Medicine, University of Oxford, Oxford, United Kinodom

Clinical
Infectious
[iseases

Volume 32, Issue 1
1 January 2001



* 230 DSS patients in Vietnam
* RCT

e 41|V fluids Acute Management of Dengue Shock Syndrome:
A Randomized Double-Blind Comparison
— Dextran of 4 Intravenous Fluid Regimens

. in the First Hour
— Gelatin

Ngo Thi Nhan,' Cao Xuan Thanh Phuong,'* Rachel Kneen®* Bridget Wills** Nguyen Van My,'
Nguyen Thi Que Phuong,' Chu Van Thien,' Nguyen Thi Thuy Nga,' Julie A. Simpson* Tom Solomon>

. Nicholas J. White,** and Jeremy Farrar>
C eta t e I n g e rs Dong Nai Paediatric Hospital, Bien Hoa, Dang Nai Province, *Welicome Trust Clinical Research Unit, Centre for Tropical Diseases, Ho Chi Minh

City, Vietnam; and “Centre for Tropical Medicine, Nuffield Department of Medicine. University of Oxford, Oxford, United Kinadom

— Normal saline



Acute Management of Dengue Shock Syndrome:
A Randomized Double-Blind Comparison
of 4 Intravenous Fluid Regimens

in the First Hour

MNgo Thi Nhan,” Cao Xuan Thanh Phuong, Rachel Kneen®® Bridget Wills,*>® Nguyen Van My,'

Mguyen Thi Que Phuong,” Chu Van Thien,' Nguyen Thi Thuy Nga," Julie A. Simpson,™ Tom Sclomon,®
Nicholas J. White,*® and Jeremy Farrar™

'Dong Mai Paediatric Hospital, Bien Hoa, Dong Nai Province, *Wellcome Trust Clinical Research Unit, Centre for Tropical Diseases, He Chi Minh
City, Vietnam; and *Centre for Tropical Medicine. Nuffield Department of Medicine. University of Oxford. Oxford. United Kinodom

All the children survived

No clear advantage to using any of the 4 fluids

The longest recovery times occurred in the lactated ringer’s group

Most significant factor determining clinical response was the pulse pressure at
presentation

Suggested benefits in children presenting with lower pulse pressures who received one
of the colloids



. Effect of treatment group on selected clinical and laboratory parameters.

Soiirion sdministaned

All patients Dextan 70 Gelatin Lactate Ainger's  “Mormal™ ssine
Oiscoms wvariable 7 = 227 7 = E5] {1 = BE in = BE) i - 56 P
Primary
PPRT, n medizn irsnge 0.7E D257 050 ID25-3F 0600267 0.75 $0.26-7] 0.75 0.25-3)  gac”
PPET =1 h, no. (%) of pstients 21 8.5 3EE 3 (B4 17420 4471 oz
"Reshock”™ rate, no. %) of patlents 62 [28.4) 16 (221 16 {26.8) 16 {29.1) 16 {Z8.6) Baz
Time ta first episcde of “rashock” 7 = &3]
Mezn h + 50 7.7 = 6& 16 + &8 114 + 4 10 = 4.1 10.3 + 6§ 6B
Range 1 5-23 2 5-33 3-17 3-18 1.6-23
Eacondary
Decrease In hematocm 31 1°h, %
Mesn = g4 =38 115 = 33 8.7 + 30 67+ 28 85+ 28 <001*
Range -2 to 19 It 189 01016 -2 1013 Ot 17
Decrease In putse & 1 h, beatsmin
dfean = EO 161 = 101 149 - o5 185 + 113 127 + 337 135 + 24 o27"
Range 20-a4 -0 o 38 0-44 - 10 1o 36 0-a0
Total wolurma of Iv fuld infused, mikg
Mean = 50 1331 = 208 1343 = 221 136 = 735 1342 + 188 1320 = 168 564
Aange 25212 gz-13g 83-212 |3-183 106-172
Requirament for dextran after firss hour, no. (%] of
patiants B2 (31,11 17 (208 16 {268 20 4364 17 {3004 745
woluma of oextran Sher st howr, mikg 0 - 6a5°
Mesn = 5D 283 = 127 221 = B.1 30.7 + 116 295+ 142 283 + 14.3 [as"
Range |85 10-376 14 557 1564 1560
Requirad frusarmige, ne, (%) of patients 35 [15.7) 5 (3.1} EEE: 8 {145 12 {14 329

MNOTE. PPHT puise prassure racovary time
= Sagnificant P vsios.

= In & pelianis Mme putse 51 preseniation Wih shock Wwas 100 ragld and Weak 1o count Bccuratesy. this R =

5l O, BA.

218 Tor the whole study group {8, 55; B, B8; C,




- Comparision of selected outcome variables for children receiving colloid versus crystalloid solutions for
initial resuscitation, stratified by pulse pressure at shock.

PP < 10 mm Hg 10=PP = 20 mm Hg
Colloids Crystalloids Colloids Crystalloids
Variable {n = 21) (n = 30) P (n = 90| (n = 81) P
PPRT, median h {range) 0.75(0.25-2) 1000257 01* 0502531 07510253 .107
PPRT =1 h, no. (%] of patients 2 (8.5] 12 (40) 037F 44 3 {37 9g°
"Reshock” rate, no. (%) of patients B (38.1) 13 143.3) 832 23 (2646 15 (23.5) 883

Banquirement fiom dextran

No clear advantage to using any of the 4 fluids
The longest PPRT in the lactated ringer’s group

Pulse pressure at the presentation is the most significant factor determining
clinical response

Children with lower pulse pressures showed better response who received one of
the colloids




e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 1, 2005 VOL.353 NO.9

Comparison of Three Fluid Solutions for Resuscitation
in Dengue Shock Syndrome

Bridget A. Wills, M.R.C.P., Nguyen M. Dung, M.D., Ha T. Loan, M.D., Dong T.H. Tam, M.D., Tran T.N. Thuy, M.D.,
Le T.T. Minh, M.D., Tran V. Diet, M.D., Nguyen T. Hao, M.D., Nguyen V. Chau, M.D., Kasia Stepniewska, Ph.D.,
Nicholas ). White, F.R.C.P., and Jeremy J. Farrar, F.R.C.P.




 Double-blind, RCT

* 3 fluids for initial resuscitation of DSS
— Ringer’s lactate
— 6% dextran70
— 6% HES

* Two groups:
— Group 1: No severe shock: Received crystalloid or Colloid
— Group 2: With severe shock: Received only colloids
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Proportion of Patients with Shock

0.6
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02
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—— Dexftran
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P=0.02 {log-rank test)
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—— Starch
—— Ringer's lactate

=

P=0.02 {iog-rank test)
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Kaplan—Meier Curves for Time from Study Entry to Initial (Panel A)

and Sustained (Panel B) Cardiovascular Stability among Children in Group 1,
According to the Resuscitation Fluid Received.
Of 383 patients in group 1, 126 received dextran, 129 starch, and 128 Ringer’s




. Primary and Secondary Outcome Measures. =
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AUTCETE Dextran Starch Hinger's Lactate P Value|
Any rescue cofloid — no [328)
Group 1 31 {25) 43 [33) & (31} 028
Group 2 28 (42} FERERN] - .58
Groups combined 5931 E& {33]) — 38
Rescue coflaid fior inital resusciation — no. (%)
Group 1 5 (&) & 4 {3k {105
Group 2 b {3} {5 —_ 049
Groups combined 11 &} il — {03
Resoue cofloid required subsequenty —no. (5
Group 1 20 (23} 43 [33) 38 (30 01K
Lroup 2 26 (39} 13 35) - 71
Groups combined 55 (28} &5 {34) — {13
Todal walume of resous colloid — mifkg
Group 1 1l
Medan 0 1] 0
DO range 0-17 -2 22
Group 2 0.7k
Medan (i o -
S0k ramge 023 (33 -
Groups combined 16
Medan i & -
YK mnge 0-22 028 ==
Todal fiuid walume — milfkg
Group 1 {7
Medan 1o (k] 100
SO0 range bE— 142 TO-16% a5 157
Group 2 .70
Medin 14 I —
GO range B3-17% GE- M2 =
Groups combined .17
Medin 1 ey —
e Pp—_— P—— -
Percentage reduction in hematocrd at 2 by
Group 1 ofl. D01
Medan 25 13 q
S0 range 18- 35 F-i1 1-19
Group 2 o 001
Median % i35 —
S04 range 11-37 le— 34 —_
Groups combined it O0E
Medan 16 i3 —
900 range 10-35 o= 33 -
e
All groups LE1
Medan 4 4 g
B range 47 -7 47




Table 3. Possible Adverse Effects of Fluid Treatment.®

Adverse Effect Group 1 Group 2
Dextran Starch Ringer's Lactate Dextran Starch
(N=126)  [N=129) (N=128) (N=67) (N=62)

Initial resuscitation with Ringer’s lactate is indicated for
children with moderately severe DSS

Dextran 70 and 6% HES perform similarly in children with
severe shock

Given the adverse effects associated with the use of dextran,
starch may be preferable for this group.

LMUFETIC TNETAPY — NO. [7)

Mone 91 (72) 93 (72) 103 (80 44 (66) 47 (68)

=2 mg kg furosemide, total dose 30 (24) 31 (24) 18 (14) 19 (28) 18 (29)

=2 Mg kg Turosemide, total dose 13 R E]] 7 0] Ea(a) 73
Severe aIIerEic-'q.rpe reactions after infusion — no (26)% 9 {7) 1 (=1} 0 6 (9) 0

* Percentages may not sum to 100 because of rounding

T Data are bor children for whom an ultrasound scan was performed 48 1o 72 hours after study entry (Le., in group 1, 73 patients recelving dex-
tran, 82 receiving starch, and 77 receiving Ringer's lactate; and in group 2, 41 receiving dextran and 36 receiving starch), To assess the severity
of leakage, the depth of fluid (in centimeters) in the right hemithoras posterior to the liver was measured with the patient lying flat and the
probe placed at the costal margin in the mid-clavicular line.

£ P<0.001 for group 1 and P=0.03 for group 2 by Fisher's exact test. All other statistical comparisons were not significant



WHO Handbook

Fig. 5. Algorithm for fluid management of compensated shock: in adults

Compensated shock
(Systolic pressure maintained + signs of reduced perfusion)

¥

Start isotonic crystalloid
5-10 mlfkg/hr for 1 hour

Crystalloid (2™ bolus) or
colloid™*
10-20 mlfkghr for 1 hour

Az clinical improvement

is noted, reduced fluids *
accordingly

IMPROVEMEMNT®
Mo
l Yes

Reduce 1V crystalioids

Stop IV fluids at 48 T=10 mlfkg/hr for 1=2
hours hours

*Reassess the patient's clinical condition, vital signs, pulse volume, capillary refill time and temperature of extremities.
WEFMHMWMMWWMWEMMﬁMM
-IV: intravenous, HCT: haematocnit, 1: increased, |: decreased.



Fig. 6. Algorithm for fluid management of compensated shock: in infants and
children

Compensated shock
(Systolic pressure maintained + signs of reduced perfusion)

'

Start isotonic crystalloid”
10-20 mi/kg/hr for 1 hour

IV crystalloid, reduce gradually
10 ml/kg/hr for 1-2 hours

7 ml/kg/hr for 2 hours <
5 mil/kg/hr for 4 hours
3 ml/kg/hr

Crystalloid (2™ bolus) or
v colloid
10-20 mi/kg/hr for 1 hour

As clinical improvement is
noted, reduced fluids
accordingly

|

urther boluses may be
 for the next 24-48

Yes

Reduce IV crystalloids
7-10 ml/kg/hr for 1-2 hours

Stop IV fluids at 48 hours

AColloid is preferable if the patient has already received previous boluses of crystalloid
*Reassess the patient's clinical condition, vital signs, pulse volume, capillary refill ime and temperature of
extremities.lV = intravenous; HCT = haematocrit; 1 = increased; | = decreased



Fig. 7. Algorithm for fluid management in hypotensive shock - infants, children and
adults

Hypotensive shock
Try to obtain an HCT level before fluid resuscitation

¥

Start isotonic crystalloid or
colloid®

IMPROVEMENT*

v lloid, red
g °-'3' g fecuce IV crystalloid/colloidA

(2" bolus)
10 mi/kg/hr for 30-60 min

'_r_for 1-2 hour

No
r for 2-4 hour

As clinical improvement is
noted, reduced fluids

accordingly
+ Red v talloid
_ uce IV crystalloids
Stop |\;123'r23 at 48 7-10 ml/kg/hr for 1-2 hours

AColloid is preferable if the patient has already received previous boluses of crystalloid
*Reassess the patient's clinical condition, vital signs, pulse volume, capillary refill ime and temperature of extremities.
IV = intravenous; HCT = haematocrit; 1 = increased; | = decreased
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Conclusion

No clear advantage to the use of colloids over crystalloids in
terms of hospital stay and mortality

Initial resuscitation with Ringer’s lactate is indicated for children
with moderately severe DSS

Colloids have been shown to restore the Cl and reduce Hct faster
than crystalloids in dengue patients with intractable shock

Colloids might be the preferred choice if the blood pressure has
to be restored urgently (e.g. pulse pressure < 10 mm hg)



Conclusion

Colloids may be considered if adequate bolus of crystalloids
fails to improve the hemodynamic status or Hct

An ideal intravenous fluid for patients with dengue is one that
IS iIsotonic

Acetated Ringer's solution should be used in severe shock
with acidosis



Key Points

Manage critical phase with appropriate volume
\J

e — Don’t under infuse
e — Don’t over infuse

' Meticulous monitoring during critical phase to

match rate of fluid infusion with rate of leak
"




Fluids have to be given at just
the right time, in the just the
right volume, of just the right
type and for just the right
duration
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[

Colloid Versus Crystalloid for Fluid Resuscitation:
What About The Scenario in Dengue?

N

Vs

/

/ Colloids decreased the hematocrit and pulse rates of

children with DSS after the first two hours of fluid
resuscitation

However, no significant advantage was found over
crystalloids in reducing the recurrence of shock, the need
for rescue colloids, the total amount of fluids, the need for

@retics, and in reducing mortality
















Conclusions

* |nitial resuscitation with Ringer’s lactate is
indicated for children with moderately severe
dengue shock syndrome. Dextran 70 and 6
percent hydroxyethyl starch perform similarly
in children with severe shock, but given the
adverse reactions associated with the use of
dextran, starch may be preferable for this

group.



Table 4. Results of Serial Coagulation-Screening Tests
According to Day of Shock.
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1 W Cochrane Published on
= Library 3d August 2018

Cochrane Database of Systematic Reviews

Colloids versus crystalloids for fluid resuscitation in critically

ill people (Review)

Lewis SR, Pritchard MW, Evans DJW, Butler AR, Alderson P, Smith AF, Roberts |



Summary of Findings for the

Main Comparison

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Number of Certainity
— - — (95%Cl) participants of the
Risk with crystalloids Risk with starches (studies) Evidence
(GRADE)

All-cause mortality Study population RR 0.97 11,177 (24 DOPD

(at end of follow-up) (0.86 to 1.09) studies) Moderate
233 per 1000 226 per 1000 (201 to 254)

All-cause mortality Study population RR 1.01 10,415 (15 DOD

(at 90 days) (0.90to0 1.14) studies) Moderate
238 per 1000 241 per 1000 (214 to 272)

All-cause mortality Study population RR 0.99 10,135 DOD

( within 30 days) (0.90to 1.09) (11 studies) Moderate
191 per 1000 189 per 1000 (172 to 208)

Transfusion of blood Study population RR 1.19 1917 DOPD

products (1.02to0 1.39) (8 studies) Moderate
299 per 1000 356 per 1000 (305 to 416)

Renal replacement therapy | Study population RR 1.30 8527 DOPD

(1.14 to 1.48) (9 studies) Moderate

82 per 1000 106 per 1000 (93 to 121)

Adverse events Allergic reaction @ Very low
Study population RR 2.59 (0.27 to 24.91) | 7757 (3 studies)

0 per 1000

0 per 1000 (0 to 0)

ltching

Study population

RR 1.38 (1.05 to 1.82)

6946 (2 studies)

26 per 1000

35 per 1000 (27 to 46)

Rashes

Study population

RR 1.61 (0.90 to 2.89)

7007 (2 studies)

5 per 1000

9 per 1000 (5 to 15)




Monitoring Parameters

\_
e Clinical
— Pulse Rate
— Blood and Pulse Pressure
— Capillary Refill Time
— Urinary Output
e Lab

— Hematocrit






Conclusions

* |nitial resuscitation with Ringer’s lactate is
indicated for children with moderately severe
dengue shock syndrome. Dextran 70 and 6
percent hydroxyethyl starch perform similarly
in children with severe shock, but given the
adverse reactions associated with the use of
dextran, starch may be preferable for this

group.
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