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Fisiopatologia

La seleccion del tipo de fluido esta basada en
principios fisiologicos
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El fluido ideal

0.8 - @ Crystalloid T

Reposicion de fluidos

-Fluido ideal: | I JH 1
- Aumento predecible e importante del IV. 04 1 1 |- I | i

- Composicion similar al LEC.

Proportion of all fluid resuscitation episodes (95%Cl)

03 1 = il
- Metabolizado y excretado del organismo. 02 1 l
- Sin efectos adversos MTB o sistémicos. 011
- Costo-efectivo. S R B S SRR e S E S E b
- Tipos de fluidos: Tt e : = 4 =%
-Cristaloides: Cotont ood: “DFfnc Ih proportons given cysllo Collid o biood beoween counis rspeciely b < 0001, P < 001, P< 0001

- Solutos (i6nicos y no idnicos).
- Libre difusién por las membranas.
-Coloides:
- Alto peso molecular.
- Alto p0der Osmétlco Resuscitation fluid use in critically ill adults: an international cross-sectional
- Incapaces de atravesar membranagy,n 1! nense care unts Sivon Fofer Bete L Camen Tevr,
Sem | pe rm eabIeS sanas. Myburgh for the SAFE TRIPS Investigators (2010 - Critical care)




Tipos de Coloides

Coloides:
- Albumina:
- Composicion/presentacion:
- Ventajas (Reales y tedricas)
- Desventajas:

Evidencia: Cochrane (1998) - SAFE (2004) - FEAST (2011)

La disponibilidad limitada de Albumina llevé al desarrollo de:
- Semisintéticos:
- Composicion/presentacion
- Ventajas
- Desventajas

- Dextranos - Gelatinas - Hidroxietilalmidones

Evidencia: 6S- CHEST
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Figure 3 Type of colloid used as a percentage of all colloid episodes by country. Albumin; starch; gelatin; dextran

Resuscitation fluid use in critically ill adults: an international cross-
sectional study in 391 intensive care units Simon Finfer, Bette Liu,
Colman Taylor, Rinaldo Bellomo, Laurent Billot, Deborah Cook, Bin Du,
Colin McArthur, John Myburgh for the SAFE TRIPS Investigators (2010
- Critical care)
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Tipos de cristaloides

Cristaloides:
- Solucion fisiolégica:
- Composicion/presentacion
- Ventajas
- Desventajas

- Soluciones balanceadas:

- Ringer:
- Composicion/presentacion
- Ventajas
- Desventajas

- Plasmalyte:
- Composicion/presentacion
- Ventajas
- Desventajas




Critical Care Medicine

Simon R. Finfer, M.D., and Jean-Louis
Vincent, M.D., Ph.D., Editors
Resuscitation Fluids

John A. Myburgh, M.B., B.Ch., Ph.D., and
Michael G. Mythen, M.D., M.B., B.S.
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Composicion de los fluidos de reanimacion

Table 1. Types and Compositions of Resuscitation Fluids.*

Varable

Trade name
Colloid source

Osmolarity
(mOsm/liter)

Sodium
(mrmol/liter)
Potas sium
{mmol/liter)
Calcium
{mmol/liter)
Magnesium
(mmol/lrer)
Chloride
(mmol/lrer)
Acetate
(mmol/liter)
actate
(mrmol/liter)
Malate
{mmol/liter)
Gluconate
{mmol/liter)
Bicarbonawe
(mmol/lier)

Octamoate
(mmol/ler)

Human
Phisma Colbids Crystalloids
4%
Succirylated 3.5% Corrpounded Balanced
4% Modified  Urea-Linked 0.9% Sodium Sak
Alburrin Hydroxyethyd Starch Fluid Gelatin Gelatin Saline Lactate Solution
1096 6% % 6%
(200/0.5)  (450/0.7) (130y0.4) 130/0.42)
Albumex Hemohes Hextend Voluven  Volulyte Venofundin Tetraspan  Gelofusine  Haemaccel  Norrmal  Hartrranm's or  Plasrmalyte
saline  Ringer's lactate
Human Potato Maize Maize Maize Potam Potato Bavine Bovine
donor starch starch starch starch starch starch gelatin #=latin
291 250 308 304 308 286 306 26 274 301 308 2806 24
135-145 143 154 143 154 137 154 140 154 145 154 131 140
45-5.0 3.0 4.0 4.0 5.1 54 5.0
22-26 5.0 25 6.25 2.0
0.5-1.0 a9 1.5 1.0 3.0
94-111 128 154 124 154 110 154 118 120 145 154 111 @<«
34 24 27
1-2 F 2
5
23
23-27
a4

*To corvert the values for potassium to milligrams per deciliter, divide by 0.2558. To corvert thevalues for cal cium to milligrams per deciliter, dvide by 0.250. To corvert the values for
magnesium to milligrams per deciliter, divide by 0.4114.
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Albumina vs Cristaloides

A Comparison of Albumin and Saline for Fluid
Resuscitation in the Intensive Care

H . Table 3. Primary and Secondary Outcomes.*
Unit, The SAFE Study Investigators e e
Outcome Albumin Group Saline Group (95% CI) (95% CI) P Value
Status at 28 days — no./total no. (%)
_ g H Dead 7263473 (20.9)  729/3460 (21.1)  0.99 (0.91 to 1.09) 0.87
Ensayo mu |t|Centr|CO, Alive in ICU 111/3473 (3.2) 87/3460 (2.5)  1.27 (0.96 to 1.68) 0.09
random |Zad0, doble C|ego en terap|as de Alive in hospitalf 793/3473 (22.8)  848/3460 (245)  0.93 (0.86 t0 1.01) 010
. Length of stay in ICU — days 6.5£6.6 6.226.2 0.24 (-0.06 to 0.54) 0.44
nueva zelanda Yy australia Length of stay in hospital — days{ 15.3£9.6 15.629.6 024 (-0.70t0021) 030
4 i H 0 HPS L QP Duration of mechanical ventilation — 4.5+6.1 43257 0.19 (-0.08 to 0.47 074
- comparo6 albumina al 4% vs sol.fisioldgica et * : )
1A A Durati f l-repl. t th 0.48+2.28 0.39:2.0 0.09 (-0.0t0 0.19 0.41
- Poblacion heterogénea — e * P
_ H H r New organ failure — no. (%)% 0.85§
outcome primario muerte a los 28 dias S ey )
- 06997 pauentes 1organ 795 (30.0) 796 (29.8)
2 organs 369 (13.9) 361 (13.5)
3 organs 68 (2.6) 75(2.3)
4 organs 18 (0.7) 17 (0.6)
5 organs 2(0.1) 0
Death within 28 days according to sub-
group — no./total no. (%)
Patients with trauma 81/596 (13.6) 59/590 (10.0)  1.36 (0.99 to 1.86) 0.06
Patients with severe sepsis 185/603 (30.7) 217/615 (35.3) 0.87 (0.74 t0 1.02) 0.09
Patients with acute respiratory dis- 24/61 (39.3) 28/66 (42.4) 0.93 (0.61 to 1.41) 0.72
tress syndrome
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Albumina Vs Cristaloides, resultados

Table 2. Fluids Admini: d and Physiological Effects of *
Variable Albumin Group Saline Group P Vvaluef
- . . . No. of Patients Value No. of Patients Value
A Comparison of Albumin and Saline for Fluid Study fluid (mi)
H H 1 H H Day1l 3410 1183.9+973.6 3418 1565.3+1536.1 <0.001
Resuscitation in the Intensive Care Unit o2 2055 oy vy Ry
H * Day3 2210 268.0£554.5 2202 348.3+£753.5 0.03
The SAFE StUdy |nveSt|gat0rS Day 4 1686 192.3:427.0 1664 228.6:642.6 057
Nonstudy fluid (ml)
Day1l 3392 1459.4+1183.2 3405 1505.6+£1254.3 0.30
Day 2 3051 2615.9+1372.5 3057 2707.3£1435.7 0.009
Day3 2199 2618.5+1346.5 2191 2660.9+1319.3 0.15
Day 4 1680 2691.5+1228.7 1656 2707.7+£1255.4 0.36
Packed red cells (ml)
Day1l 3411 97.8+360.7 3415 71.7+296.8 <0.001
Day2 3066 106.5£321.4 3074 61.1+235.2 <0.001
Day3 2217 59.8+225.5 2210 49.5+£190.8 0.30
Day 4 1692 43.6x167.5 1668 46.0£189.0 0.77
Net positive fluid balance (ml)
Day1l 3363 1543.6+1619.7 3382 1990.5+£2061.7 <0.001
Day2 3044 1015.3+1826.9 3052 1505.1+2215.9 <0.001
Day3 2190 422.1+1633.3 2182 553.0+£1732.3 0.007
Day 4 1671 137.2+£1491.0 1649 155.7+1650.6 0.70
Mean arterial pressure (mm Hg)
Day1l 3406 81.4+14.4 3408 80.9+14.5 0.14
Day2 3068 84.4+15.1 3075 84.2+15.7 0.49
Day3 2215 87.2+153 2209 86.9+16.1 0.62
Day 4 1688 88.3+15.9 1666 88.4+163 0.87
Heart rate (beats/min)
Day1l 3398 88.0+20.2 3406 89.7+20.8 <0.001
Day3 3071 88.5+19.5 3075 89.5+19.2 0.06
Day3 2216 88.8+19.1 2213 89.7+18.8 0.10
Day 4 1691 89.5+£18.9 1668 89.9+185 0.52
Central venous pressure (mm Hg)
Day1l 2204 11.2+4.8 2270 10.0£4.5 <0.001
Day 2 2095 11.6+4.9 2135 10.4£43 <0.001
Day3 1531 11.4:4.8 1589 10.7+4.4 <0.001
Day 4 1221 11.1+4.8 1230 10.5+4.4 <0.001
Serum albumin (g/liter)
Day1l 2081 28.7+7.0 2061 247+6.5 <0.001
Day2 2708 30.8+6.4 2703 245+59 <0.001
Day3 1921 30.0+6.4 1905 23.6+5.6 <0.001
Day 4 1498 29.0+6.2 1478 23.1+55 <0.001




Albumina vs Cristaloides

Albumin Replacement in Patients
with Severe Sepsis or Septic Shock

- Multicéntrico, abierto y randomizado
- Sepsis severa
- n: 1.818
- Alb (20%) + Cristaloides vs Cristaloides
- Outcomes:
- Mortalidad a 28 dias
- Mortalidad a 90 dias
- Estadia en UCI y hospitalaria
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Table 2. Outcomes.

Albumin

Crystalloids

Probability of Survival

0.0 T T T T T T T T J

0 10 20 30 40 50 60 70 80 90
Days since Randomization

No. at Risk
Albumin 903 733 647 597 567 556 545 535 529 523
Crystalloids 907 729 652 598 676 551 538 521 511 504

Figure 2. Probability of Survival from Randomization through Day 90.

The graph shows the Kaplan-Mei for the probability of sur-
vival among patients receiving albumin and crystalloids and among those
receiving crystalloids alone. The P value was calculated with the use of the
log-rank test.

Relative Risk
Outcome Albumin Grouj Crystalloid Grou 95% CI P Value
IPrimary outcome: death at 28 days — no./total no. (%) 285/895 (31.8) 288/900 (32.0) 1.00 (0.87-1.14) 0.94 I
Secondary outcomes
I Death at 90 days — no./total no. (%) 365/888 (41.1) 389/893 (43.6) 0.94 (0.85-1.05) 0.29
New organ failures — no./total no. (%)* 0.99
None 372/836 (44.5) 383/341 (45.5)
1organ 283/836 (33.9) 287/841 (34.1)
2 organs 130/836 (15.6) 123/841 (14.6)
3 organs 40/836 (4.8) 36/841 (4.3)
4 organs 10/836 (1.2) 11/841 (1.3)
5 organs 1/836 (0.1) 1/841 (0.1)
SOFA scoref - 023
Median 6.00 5.62
Interquartile range 4.00-8.50 3.92-8.28
SOFA subscoref
Cardiovascular - 0.03
Median 120 142
Interquartile range 0.46-2.31 0.60-2.50
Respiratory - 0.63
Median 2.00 2.00
Interquartile range 1.56-2.48 1.57-2.50
Renal — 0.15
Median 0.83 0.75
Interquartile range 0.14-2.14 0.07-2.00
Coagulation — 0.04
Median 0.64 0.50
Interquartile range 0.00-1.62 0.00-1.59
Liver - 0.02
Median 0.28 0.20
Interquartile range 0.00-1.00 0.00-0.02
Length of stay — days
InICU — 0.42
Median 9 9
Interquartile range 4-18 417
In hospital}: — 0.65
Median 20 20
Intersuartile range 10-36 9-38

B
5000 =3 Albumin
=3 Crystalloids
4000+
£ 3000
9
5
= 2000
@
T
3 1000
[
z 0_
1000
2000
P<0.001
3000 T T T T T T T
1 2 3 4 S 6 7
Study Day
No. at Risk
Albumin 840 789 742 701 639 586 542
Crystalloids 844 795 735 685 635 587 529
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Albumina vs Cristaloides

o

Table 3. Primary and Secondary Outcomes.*

Hydroxyethyl Starch 130/0.42 versus | ouome g Masan b alue
Ringer’s Acetate in Severe Sepsis Primary outcome
Dead or dependent on dialysis at day 90 — no. (%) 202 (51) 173 (43) 1.17 (1.01-1.36)  0.03
EDead at day 90 — no. (%) 201 (51) 172 (43) 1.17 (1.01-1.36)  0.03 |
Dependent on dialysis at day 90 — no. (%) 1(0.25) 1(0.25) — 1.00
Secondary outcome measures
Dead at day 28 — no. (%) 154 (39) 144 (36)  1.08(0.90-128)  0.43
- Multicéntrico, randomizado y ciego. Severe bleeding — no. (%) 38 (10) 25 (6) 152 (0.94-2.48)  0.09
- Sepsis severa [Severe allergic reaction — no. (%) 1(0.25) 0 — 032 |
- n: 804 SOFA score at day 5 — median (interquartile range) 6 (2-11) 6 (0-10) — 0.64
- HES 6% 130/0,42 vs Ringer-Lactato [Ose of renalreplacement therapy — no: (21T 37 (20) e 135 (10180 004 1
- Outcomes: Use of renal-replacement therapy or renal SOFA 129 (32) 108(27)  120(0.97-148) 0.10
- Mortalidad a 90 dias score 23 — no. (%)§
- Insuficiencia renal dialitica Doubling of plasma creatinine level — no. (%) 148 (41) 127(35)  118(0.98-1.43)  0.08
Acidosis — no. (%) 19 307 (77) 312(78) 099 (0.92-1.06) 0.7
Alive without renal-replacement therapy — mean % 91 93 — 0.048
of days|
Use of mechanical ventilation — no. (%) 325 (82) 321 (80) 1.02 (0.95-1.09)  0.61
Alive without mechanical ventilation — mean % 62 65 — 0.28
of days|

Alive and out of hospital — mean % of days| 29 34 — 0.048
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Albumina vs Cristaloides

A Time to Death

Hydroxyethyl Starch 130/0.42 versus
Ringer’s Acetate in Severe Sepsis E
% HES 130/0.42
ié 0.4
’ ° ” D:yos sin:: Ramsizmiz:t(i)on ” * *
No. at Risk
LT i 51 =

B Relative Risk of the Primary Outcome

P Value for
Subgroup HES 130/0.42 Ringer’s Acetate Relative Risk (95% Cl) Heterogeneity
no. of events/no. in subgroup
Shock at the time of 0.22
randomization
) Ves 179/336 148/337 —.— 1.21 (1.04-1.42)
No 23/62 25/63 ——— 0.93 (0.60-1.46)
Acute kidney injury at the 0.60
time of randomization
Yes 72/142 63/140 —_— - 1.13 (0.88-1.44)
_‘ No 130/256 110/260 —— 1.20 (1.00-1.45)
All patients 202/398 173/400 —il— 1.17 (1.01-1.36)
0?5 O!? 1.0 155 210

HES 130/0.42 Ringer’s Acetate
Better Better

Figure 2. Time to Death and Relative Risk of the Primary Outcome.
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Albumina vs Cristaloides

Relative
Trial Albumin  Crystalloids Weight Relative Risk (95% Cl) P Value
no. of patients who died /total no. %

SAFE? 185/603 217/615 30.41 —a— 0.87 (0.74-1.02)

ALBIOS!  365/888 389/893 54.90 -l 0.94 (0.85-1.05)

EARSS? 96/399 103/393 14.69 — 0.92 (0.72-1.17)

Al trials 646/1890  709/1901 100.00 <> 0.52 (0.84-1.00)  0.046

OTS 1.0 2{0

- o

Albumin Better Crystalloids Better

Figure 1. Meta-Analysis of Mortality in Large-Scale Randomized Trials Comparing Albumin with Crystalloids in Adult
Patients with Severe Sepsis.

A fixed-effect model was used in the analysis. The size of the squares indicates the data points from the individual
trials scaled according to the percentage of total weight (with individual trial weight equaling the proportion of total
patients receiving albumin multiplied by the number of deaths in the crystalloids group), and the diamond indicates
the pooled findings. The dashed line indicates the pooled relative risk. The proportion of variation attributable to
heterogeneity (I?) was 0% (P=0.71). ALBIOS denotes Albumin Italian Outcome Sepsis, Cl confidence interval,
EARSS Early Albumin Resuscitation during Septic Shock, and SAFE Saline versus Albumin Fluid Evaluation.
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Albumina vs Cristaloides

Conclusiones:

La reanimacidén con los distintos tipos de fluidos es extremadamente
heterogénea.

Los outcomes duros son similares en ambos grupos.

Los coloides demostraron mejorar los parametros fisioloégicos y menor
balance hidrico positivo.

Los hidroxietilalmidones requieren mayores estudios que demuestren
seguridad en su utilizacion.



