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Robert Lewins, MD

Physician in Leith, Edinburgh
1832 Lancet article

Described the effects of IV
administration of an alkalined salt

solution in treating patients with
Cholera

Observed “the quantity of solution will
depend on the quantity of serum lost
to placed the patient in his ordinary
state

Geisinger







1\@ FRANK-STARLING MECHANISM

Mormal heart
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® Potiebuje pacient tekutiny?
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Table 1. Types and Compositions of Resuscitation Fluids.*

Variable

Trade name
Colloid source

Osmolarity
(mOsmfliter)

Sodium
(mmol/liter)
Potas sium
(mmaol/liter)
Calcium
(mmaol/liter)
Magnesium
(mmol/liter)
Chloride
(mmol/liter)
Acetate
(mmol/liter)
Lactate
(mmaol/liter)
Malate
(mmol/liter)
Gluconate
(mmol/liter)
Bicarbonate
(mmol/liter)

Octanoate
(mmol/liter)

Human
Plasma

Crystalloids

4%
Albumin

Hydroxyethyl Starch

10% 6%
(200/0.5)  (450/0.7)

Albumex Hemohes Hextend

Potato
starch

Hurman
donor

250 308 304

Maize
starch
281
135-145 148
45-50
22-26

0.8-1.0

94-111

6%
(130/0.4)

Voluven

Maize
starch

308 286

Maize
starch

137

4.0

6%

(130/0.42)

Potato
starch

308

154

Volulyte WVenofundin Tetraspan

Potato
starch
296
140
4.0

25

10

4%
Succinylated
Modified
Fluid Gelatin

Gelofusine
Bovine
gelatin

274

154

3.5%
Urea-Linked
Gelatin

Haemaccel
Bovine
gelatin

301
145

51

0.9%
Saline

Meormal
saline

Compounded
Sodium
Lactate

Hartmann's or
Ringer's lactate

Balanced
Salt
Solution

Plasmalyte
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N PPV /SPV /SVV
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O ® PPV (rozdil systol. a diastol. tlaku v inspiriu a expiriu) PPmax-PPmin/Ppmean
®* PPV o 13% a vice- volume responders

® SPV rodil mezi max a min hodnotou sTK béhem resp. cyklu, delta down nad 5

mm Hg-volume response

® SVV : SV max-SV min/SVY mean , 13% a vice predikuje volume responzi
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VTI = 16 cm
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Semirecumbent position Passive leg raising




* Dif. dg. typu Soku

® Titrace lécby tekutinami dle trendd

® Kontinudlni monitoring

TERM

Mean arterial pressure
Mean pulmonary artery

pressure
Cardiac index
Stroke volume
Stroke index

Left ventricular stroke

work index

Right ventricular stroke

work index
Systemic vascular

resistance index
Pulmonary vascular

resistance index

ABBREVIATION CALCULATION

MAP
MPAP

cl

Y

Sl
LVSWI
RVSWI
SVRI

PVRI

MAP=DBP +((SBP—DBP)/3)
MPAP=PADP +
((PASP—PADP)/3)
CI=CO/BSA
SV=CO/HR
SI=Cl/HR/beat/m?
LVSWI=CI x (MAP—PAOP)
x0.0136
RVSWI=CIx (MPAP—CVP)
x0.0136
SVRI=((MAP—CVP)/Cl) x 80

NORMAL RANGE

70-105 mmHg
9-16 mmHg

2.8-3.2 L/min/m?
Varies with size
30-65 mL
44-64 gm/m?

7-12 gm/m?

1,600-2,400
dyne sec/cm®/m?

PVRI=((MPAP—PAOP)/Cl)x80 250-430

dyne sec/cm®/m?

PADP pulmonary artery diastolic pressure (mmHg); PASP pulmonary artery systolic pressure (mmHg)

Pressure (mmHg)

20 - 30 mmH
0 - 5 mmHg

A ,C andV
waves present

30

20-30 mmH

5-15mmHg

Down-sloping
during diastole

40

Catheter Depth (cm)

INVAZIVNI KONTINUALNI HEMODYNAMIKA
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during diastole
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Recommendations 7. For adults with sepsis or septic shock, we suggest

4. Sepsis and septic shock are medical emergencies, guiding resuscitation to decrease serum lactate in
and we recommend that treatment and resuscitation patients with elevated lactate level, over not using
begin immediately. serum lactate.

Best practice statement. Weak recommendation, low-quality evidence.

5. For patients with sepsis induced hypoperfusion or Remarks:
septic shock we suggest that at least 30 mL/kg of IV During acute resuscitation, serum lactate level should
crystalloid fluid should be given within the first 3 hours be interpreted considering the clinical context and other
of resuscitation. causes of elevated lactate.

Weak recommendation, low-quality evidence.

8. For adults with septic shock, we suggest using cap-

6. For adults with sepsis or septic shock, we suggest illary refill time to guide resuscitation as an adjunct to
using dynamic measures to guide fluid resuscitation other measures of perfusion.

over physical examination or static parameters alone.
Weak recommendation, very low-quality evidence.
Remarks:
Dynamic parameters include response to a passive leg
raise or a fluid bolus, using stroke volume (SV), stroke
volume variation (SVV), pulse pressure variation (PPV), or
echocardiography, where available.

2 Weak recommendation, low-quality evidence.




Recommendations

32. For adults with sepsis or septic shock, we recommend
using crystalloids as first-line fluid for resuscitation.
Strong recommendation, moderate quality of evidence.

33. For adults with sepsis or septic shock, we suggest
using balanced crystalloids instead of normal saline
for resuscitation.

Weak recommendation, low quality of evidence.

34. For adults with sepsis or septic shock, we suggest
using albumin in patients who received large volumes
of crystalloids over using crystalloids alone.

Weak recommendation, moderate quality of evidence.

35. For adults with sepsis or septic shock, we recommend
against using starches for resuscitation.
. Strong recommendation, high quality of evidence.

36. For adults with sepsis and septic shock, we suggest
against using gelatin for resuscitation.
Weak recommendation, moderate quality.

Recommendation

45. There is insufficient evidence to make a
recommendation on the use of restrictive versus lib-
eral fluid strategies in the first 24 hours of
resuscitation in patients with sepsis and septic shock
who still have signs of hypoperfusion and volume
depletion after initial resuscitation.

Remark:

Fluid resuscitation should be given only if patients present

with signs of hypoperfusion.
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