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A Comparison of Albumin and Saline for Fluid

Resuscitation in the Intensive Care Unit

The SAFE Study Investigators*

Albumin (n=3497) vs. saline (n=3500)

Relative Risk Absolute Difference
Outcome Albumin Group Saline Group (95% Cl) (95% CI) P Value

Status at 28 days — no./total no. (%)
Dead 726/3473 (20.9)  729/3460 (21.1)  ]0.99 (0.91 to 1.09)
Alive in ICU 111/3473 (3.2) 87/3460 (2.5) 1.27 (0.96 to 1.68)
Alive in hospital 793/3473 (22.8)  848/3460 (24.5)  0.93 (0.86 to 1.01)
Length of stay in ICU — days 6.5£6.6 6.2+£6.2 0.24 (-0.06 to 0.54)

Length of stay in hospital — daysT 15.3+9.6 15.6+9.6 —0.24 (-0.70 to 0.21)

Duration of mechanical ventilation — 4.5+6.1 4.3£5.7 0.19 (-0.08 to 0.47)
days

Duration of renal-replacement therapy 0.48+2.28 0.39+2.0 0.09 (-0.0to 0.19)
— days

Finfer S, et al. N Engl J Med 2004:350:2247-56



Albumin versus Other Fluids for Fluid

Resuscitation in Patients with Sepsis: A
Meta-Analysis

Albumin Control fluids Risk Ratio Risk Ratio

r Events Total Even Total Weight M-H. Fix . M-H, Fixe

Akech 2006 1 44 7 44 0.8% 0.14 [0.02, 1.11]
ALBIOS 2013 285 903 288 907 34.7% 0.9910.87, 1.14]
CRISTAL 2013 19 59 157 557 3.6% 1.14 [0.77, 1.69]
Dolecek 2009 4 30 6 26 0.8% 0.58 [0.18, 1.83]
EARSS 2011 103 393 12.5% 0.9210.72, 1.17]
FEAST 2011 126 1047 15.2% 1.01 [0.80, 1.28]
Friedman 2008 15 10 27 0.9% 0.90 [0.38, 2.14]
Maitland 2005 23 3 20 0.4% 1.16 [0.29, 4.57]
Maitland 2005b 56 11 61 1.3% 0.20 [0.05, 0.85]
Metildi 1984 12 11 12 1.3% 0.91 [0.67, 1.23]
Rackow 1983 7 6 11 0.6% 1.31[0.64, 2.68]
Rackow 1989 10 5 10 0.6% 1.00 [0.42, 2.40]
SAFE 2004 26.0% 0.87 [0.74, 1.02]
van der Heijden 2009 6 4 0.4% 0.86 [0.24, 3.06]
Veneman 2004 8 14 25 0.8% 1.12[0.59, 2.12]

Total (95% Cl) 3225 3773 100.0% 0.94 [0.87, 1.02]
Total events 756 971
Heterogeneity: Chi? = 12.50, df = 14 (P = 0.57); I?’=0%
Test for overall effect: Z=1.45 (P = 0.15)

Il 1 [

0.2 0.5 1 2
Favours [experimental] Favours [control]

Jiang L, et al. PLoS One 2014.9:e114666



Feldheiser 2013

Zhang 2011
Subtotal (95% CI)
Total events
Heterogeneity: Tau®
Test for overall eff

Total (95% Cl)
Total events
He

Comparison of hydroxyethyl starch colloids with
crystalloids for surgical patients

A systematic review and meta-analysis

11.00 [0.64, 1
Mot esti
Mot estimable
Not estimable
3.00 [0
1.97 [0.18, 21.08]
[0.47, 11.86]
Mot estimable
2.97 [0.96, 9.19]

0.01 0.1 10 100

Favours HES Favours crystalloid

Krebbel 2014

Lindroos 2013

Rasmussen 2013 21
Szturz 2014 g £ 8 5 59.3
Yates 2014 19.1
Subtotal (95% CI) 100.0%
Total events

Heterogeneity: Tau?

Test for overall effect: Z= 0.15 (P = 0.88)

Total (95% CI) 263 255 100.0%
Total events 10 9

Heterogeneity: Tau® = 0.62; Chi? 02,df=2(P=0.22),1*

Test for overall effect: Z = 0.15 (P = 0.88)

Test for subgroup differences: Not applicable

Not estimable

0.94 [0.08, 13.82)
0.61[0.21, 1.77]
8.49 [0.48, 155.59]
1.11[0.26, 4.69]

01 L 10 100
Favours HES Favours crystalloid

Raiman M, et al. Eur J Anaesthesiol 2016;33:42-8



Effect of hydroxyethyl starch on bleeding after cardiopulmonary
bypass: A meta-analysis of randomized trials

HES 450/0.7 vs Alburmir

HES 450/0.7 vs Albumi j
DiEh|Eta|,198\2? 494 (215) 637 (402) 43.1 (-8.3 to 94.6) 5 swu Ve bumin Y L O_ 8

Moggio et al, 1983° 415 (480) 217 (122) -57.1 (11510 1.3) Sade et al, 19857 1(28) 0 (26) 0.36 (0.02 to 8.42)

Saunders et al, 1983* 454 (174) 509 (253) 66.8 (-23.510 157) . Saxena et ﬂ|. 199?11 3 {25} 8 (251 200 {056 to ?12)
Kirklin et al, 19845 619 (155) 819 (404) 65.4 (-8.2 1o 139)

. Bennett-Guerrero et al, 200115 1(52) 6 (95) 3.28 (0.41 to 26.5)
Gallagher et al, 1985 518 (76) 593 (280) 36.6 (-88.7 to 162)

Sade et al, 19857 542 (482) 626 (377) 19.3 (-34.2 to 72.8) : Kuitunen et al, 20048 0(15) 2 (15) — 5.00 (0.26 to 95.9)

Saxena et al, 1997 380 (72) 389 (68) 41.4 (-14.6 10 97.5) : Subtotal 5 (120) 14 (161) 2.13 {0.84 tc 5.38)
Bennett-Guerrero et al, 2001'S 995 (455) 1372 (853) 51.1 (16.4 to 85.6)

HES 200/0.5 vs Albumin
Kuitunen et al, 20043 1098 (394) 1460 (527) 77.8 (3.4 10 152)

Subtotal 36.2 (17.1 to 55.4) London et al, 19897 2 (44) 2 (50) 0.88 (0.13 t0 5.99) 18.8

HES 200/0.5 vs Albumin London et al, 18827 2 (30) 7 (30) 350 (0.79t0 15.5)  17.7
London et al, 1989% 1024 (545) 1135 (676) 18.0 (-22.6 to 58.6) 137

London et al, 1992° 1373 (302) 1559 (933) 26.0(-2481076.8) 88
Mastroianni et al, 199410 970 (334) 1179 (621) 442 (30610 119) 4.0 Subtotal 5(92) 12 (96) 2.38(0.89106.38) 44.8

Mastroianni et al, 199470 1(18) 3 (16) 338 (0.391029.3) 8.3

Tigchelaar et al, 19971213 704 (116) 807 (297) 47.5(-37.710133) 3.1 Total 10 (212) 26 (257) 224 (11410 4.40) 100.0
Niemi et al, 20061920 931 (352) 1122 (355) 540 (18910 127) 42 5 Favars Albsmin
I = 0% (Cl, 0-44%); p = 0.79 ——rrmn

10

Niemi et al, 20082122 934 (230) 989 (510) 13.9 (-57.8 1o 85.6) 4.4
Subiotal 28.5 (4.2 1o 52.8) 382 HES 450/0.7 vs HES 200/0.5: p= 0.87

Total 33.3(18.2t0 48.3) 1000

2 = 5% (CI, 0-56%); p = 0.40 Fon RS

-100 50

Relative HISk (G1)

HES 450/0.7 vs HES 200/0.5: p = 0.62

Navickis RJ, et al. J Thorac Cardiovasc Surg 2012;144:223-30




Hydroxyethyl starch versus other fluids for
non-septic patients in the intensive care unit: a
meta-analysis of randomized controlled trials

HES { Risk Ratio

Study or Subgroup Events Total I M-H, Fixed, 95% CI
33 33 Not estimable

42 20 36.6% 0.32[0.06, 1.75] — &
32 33 13.3% 0.34 [0.01, 8.13] =

45 45 Not estimable
20 20 9.0% 1.00 [0.07, 14.90]
56 53 27.7% 0.63 [0.11, 3.63]
20 21 4.4% 3.14 [0.14, 72.92]
53 53 4.5% 3.00 [0.12, 72.02]
35 35 4.5% 3.00 [0.13, 71.22]

Beards 1994

Van der Linden 2005
Mahmood 2007
Godet 2008

Qoi 2009

Mukhtas 2009
Heradstveit 2010
Gondos 2010

Inal 2010

Du 2011

15%  0.77[0.28,2.14]
04%  0.35[0.01, 8.53] Chen 2006
2.2% 0.16 [0.04, 0.72] - Mahmood 2007
0.5% 1.03 [0.15, 6.89] Godet 2008

Not estimable .
0.3%  1.00[0.07, 14.90] e Ooi 2009
0.6% 0.90 [0.16, 5.13] Mukhtas 2009
0.7% 1.23[0.25, 5.97] James 2011
1.3% 1.00 [0.36, 2.75)
0.5%  0.53[0.05,5.35] Du 2011
Yang 2011 Not estimable Lee 2011
James 2011 1.6% 1.89 [0.77, 4.68) Nagpal 2012
Myburgh 2012 2337 90.3% 1.04 [0.91, 1.19)]
Nagpal 2012 35 0.1%  3.00[0.13,71.22)

o

NRosaNN_oONNOA
A A AN 200N

Total (95% Cl) 336 313 100.0% 0.83 [0.36, 1.91]
Total (95% Cl) 2741 100.0% 1.03 [0.90, 1.17] Total events 8 8
Total events 381 378 Heterogeneity: Chi?=3.58, df =6 (P =0.73); = 0%

Heterogeneity: Chi* = 9.24, df = 11 (P = 0.60); I = 0% -7 = =
Test for overall effect: Z = 0.42 (P = 0.67) - Test for overall effect: Z = 0.43 (P = 0.67)

HES Control

Std. Mean Difference
IV, Fixed, 95% CI

Ley 1990 - 5 5
Schramko 2009 9.0%

Ooi 2009 E . A 20.5%

Schramko 2010 | 9.1% g

Lee 2011 24.1% -0.18 [-0.
Alavi 2012 . , 19.0% -0.17 [-0.60, 0.26]
Kimenai 2013 13.7% 0.09 [-0.42, 0.59]

Total (95% CI) 216 100.0% -0.10 [-0.29, 0.08]
Heterogeneity: Chi? = 2.40, df = 6 (P = 0.88); = 0%
Test for overall effect: Z = 1.08 (P = 0.28)

B HES Control . Mean Difference Std. Mean Difference
Study or Subgroup SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Ley 1990 . 1 1 04 0.8 5.5% 0.53 [-0.35, 1.40] 1990

Van der Linden 2005 5 18 64 15 1.8 68 36.4% 0.00 [-0.34, 0.34] 2005
Mukhtas 2009 2.4 20 4 23 10.8% -0.42 [-1.04, 0.21] 2009
James 2011 5.2 36 6 45 18.3% -0.16 [-0.64, 0.32] 2011
Lee 2011 1.1 53 09 1 29.0% -0.28 [-0.67, 0.10] 2011

-1 05 0 0.5 1
HES Control

Total (95% CI) 184 100.0% <0.13 [-0.33, 0.08]

Heterogeneity: Chi? = 4.16, df = 4 (P = 0.38); |12 = 4% i . He B’ et al. Cr|t Car‘e 2015;19:92

Test for overall effect: Z=1.21 (P =0.23) HES Control




How safe is gelatin? a systematic review and meta

expanders versus crystalloids and albumin

Risk Ratio Risk Ratio
Weight M-H, Random, 9!

Not estimable
0.97 [0.21, 4,38]

1438 100.0% 1.15 [0.96, 1.38]

1.35 [0.58, 3.14]

Gelatin

Events Total
1.3.1 Critically ill adults and childre
Parker 20(
Subtotal (95%
Total events
He
Test for overall effect: Z=1.32 (P = 0.1

1.3.2 Elective surgical patients

Valta 20
Subtotal (95% C1)

otal events

Total (95% CI)

Total

Heterogeneity: Tau® = 0.00; CI
Test for overall effect: Z = 0.74 (|
Test for subgroup differences: C

Risk Ratio
M-H, Random, 95% CI

analysis of gelatin-containing plasma

Control i i Risk Ratio
Events Tot: + - M-H, Random, 85% CI

1.00[0.16,
0.27

[0.1

1.02 [0.76, 1.35]

1.10 [0.86, 1.41]

Moeller C, et al. J Crit Care 2016;35:75-83
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Colloids versus crystalloids for fluid resuscitation in critically | Meta-analysis of colloids versus crystalloids in critically ill,
ill patients trauma and surgical patients

bl Perel', lan Roberts', Katharine Ker® 5. K. {}un—lhl'. 5. L Rinvi', N.N. Patel® and G. | .‘1!.""}!1_#:
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( Fluid therapy ]

|

Restores systemic blood pressure,
cardiac output, and renal perfusion pressure

Relaxation of the neurcendocrine
reflexes responsible for increasing
renal vascular resistance and
diminishing glomerular filtration rate

! |

[ T Total renal blood flow j

|: Glomerular arteriolar tone 1

T Pressure gradient from glomerular ]

capillary to Bowman’'s space
[ Colloid oncotic pressure j/ 1

[T Glomerular filtration rate ]

l

[ 4 Acute kidney injury :l
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Hypertonic salt solution for peri-operative fluid management Hypertonic saline in severe traumatic brain

injury: a systematic review and meta-
analysis of randomized controlled trials.

hypertonic saline  isotonic saline Risk Ratio Risk Ratio
Study or Subyroup Events Total Events  Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
EuIJPr U11 7 256 0 376 42.8% 1.04 [0.80, 1.35]
Co 0 114 118 % 089 (068, 1.17]

32 27 1.43[0.80, 2.59]

85 a4 % 085(0.42,1.72] . :
% & % oue omowin risk ratio 0.96, 95% CIl 0.83to 1.11

Total (95% CI) 572 682 100.0% 0.96 [0.82, 1.14]
Total events 171 2

Heterogeneity: Chi*= 3.86,df=5(P=0.57);*= 0%

Testfor averall effect 7= 0.44 (P =0 GB)

0.2 05 1 2 5
Favours [hypertonic] Favours [isotonic]

Wang JW, et al. J Surg Res 2014;191:448-54.,
Shrum B, et al. Cochrane Database Syst Rev 2016:CD005576
Berger-Pelleiter E, et al. CTEM 2016;18:112-20
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Ringer

Na* (mEq/L) 154 130

Cl- (mEq/L) 154 109

K* (mEq/L) 0 4
Ca®* (mg/ dl) 0 10.8

3

Osmolality
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@ Hyperchloremia in afferent arteriole
Wasoconstriction (A, -receptor-mediated)

4+ Afferent arteriolar resistance

(@ ¥ Renal blood flow and perfusion

filtration rate

reabsorption of |
chloride

macula densa

(3) Depolarization of
basement membrane

r@ Entry of chloride into b [@ y Glomerular ] 2 + Proximal tubular

@ Release of adenosine
-

_—

0 3 4 Renal

tubular
chloride

.

(@ + Urine and sodium outputJ
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Normal Saline

/\\

Hyperchloremia

Interstitial edema

(associated with possible
damage to the endothelial
glycocalyx)

1 Excretion of H*

T AKI and utilization of
renal replacement
therapy

Metabolic acidosis
(also due to dilutional
effect)

* Renal edema and
capsular stretch leads to
intrarenal hypertension

* Peripheral edema

* Ascites

* Abdominal compartment
syndrome

* Gastrointestinal
dysfunction (lleus)

* Splanchnic edema




Al ANYMA RINGER - BALANCED SALINE
SOLUTIONS
(vs NORMAL SALINE)
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Association Between the Choice of |V Crystalloid

and In-Hospital Mortality Among Critically Il Adults

With Sepsis*®
BALANCED SALT SOLUTION vs NORMAL SALINE

SOLUTION: SEPTIC PATIENTS

MULTICENTER RETROSPECTIVE COHORT STUDY (n=53.000)

Outcome

Absolute in-hospital
mortality

ARF with dialysis
ARF without dialysis

Hospital LOS in days
(survivors)

ICU LOS in days
(survivors)

Balanced
Fluid-Matched
Cohort

19.6% (659 of 3,365)

459% (142 of 3,144)
7.12% (159 of 2,65b)
11.26

5.39

No-Balanced
Fluid-Matched
Cohort

22.8% (768 of 3,365)

4.74% (149 of 3,144)
750% (199 of 2,655)
11.37

5.50

Effect Estimate

Relative risk, 0.86

Relative risk, 0.953
Relative risk, 0.950

Absolute difference,

—-0.11

Absolute difference,

-0.11

95% CI

0.78, 0.94; p=0.001

0.761,1.194
0.784,1.150
-0.55,0.34

-0.37,0.15

Raghunathan K, et al. Crit Care Med 2014;42:1585



Hyperchloremia After Noncardiac Surgery Is
Independently Associated with Increased Morbidity
and Mortality: A Propensity-Matched Cohort Stud

A RETROSPECTIVE ANALYSIS OF 22851 NON CARDIAC SURGICAL PATIENTS

Table 2. Outcomes for Entire and Propensity-Matching Cohorts

Outcomes

Mortality (30 d)
Length of hospital
stay
Renal function (day
1-5)
Risk (>25% |
eGFR)
Injury (>50% |
eGFR)
Failure (>75% |
eGFR)
ICD-10 coded
outcomes
Postop pulm.
edema
Pulmonary
embolism
Myocardial
ischemia
Myocardial
infarction
Atrial fibrillation
Cerebral ischemia

Hyperchloremia
(n = 4995)

172 (3.4%)
7.1 (IQR 4.2-13.1)

687 (14.0%)
280 (2.9%)

167 (3.3%)

25 (0.5%)

63 (1.3%)
151 (3.0%)
129 (2.6%)

52 (1.0%)
56 (1.1%)

Entire cohort

Normal chloride
(n =17,860)

229 (1.3%)
5.2 (IQR 3.2-9.0)

1248 (7.0%)
525 (2.9%)

395 (2.2%)

36 (0.2%)
119 (0.7%)
239 (1.3%)
200 (1.1%)

126 (0.7%)
80 (0.5%)

Propensity-matched cohort

Hyperchloremia

Normal chloride
(n=4.266)

n = 4266)
(128 (3.0%)

7.0 (IQR 4.1-12.3)

550 (12.9%)

80 (1.9%)
6.3 (IQR 4.0-11.3)

394 (9.2%)

203 (4.8%)

124 (2.9%)

20 (0.5%)
49 (1.1%)
115 (2.7%)
97 (2.3%)

46 (1.1%)
47 (1.1%)

McCluskey S. et al. Anesth Analg 2013;117:412-421

175 (4.1%)

120 (2.8%)




Severs D. Nephrol Dial Transplant. 2015 Feb;30(2):178-87




Effect of a Buffered Crystalloid Solution vs Saline on Acute
Kidney Injury Among Patients in the Intensive Care Unit
The SPLIT Randomized Clinical Trial

NaCl 0.9% (n=1025) vs balanced crystalloid solution (n=1067) in ICU patients

Xopnynono-3LOtLaAdOUoTOg

No./Total No. (%) Absolute Difference Relative Risk
Variable Buffered Crystalloid Saline (95% C1) (95% C1) PValue

Primary Outcome
Acute kidney injury or failure® 10271067 (9.5) 94,1025 (9.2) 04(-2.1w2.9) 1.04 {(0.BD o 1.26) |
Secondary Outcomes (Renal Outcomes)
RIFLE®
Risk 12371067 (11.5) 10771025 (10.4) 1.1{-1.6 %0 3.8) 1.10 (0.B6 t0 1.41)
Injury 46/1067 (4.3) 5771025 (5.6) -1.2 {-3.1 to 0.&) 0.78 (0.52 o 1.13)
Failure 54/1067 (5.1) 36/1025 (3.5) 1.5(-0.2t03.3) 1.44 (D.95 0 2.18)
Lioss 21067 (0.2) 171025 (0.1) 0 1.92 (0.17 to 21.16)

Icu, d 1.50 (1.41 to 1.60) 1.47 (1.39 to 1.57) 1.02 (0.94 to 1.11}
Hospital, d 7.45 (7.05 t0 7.87) 7.33(6.94 t0 7.76) 1.01 (0.94 to 1.10)°
Mechanical ventilztion, h 1532 (1383 t0 1607) 1434 (1287 +0 15.82) 1.05 (091 to 1.21)"
lise of mechanical ventilation 790/1152 (68.6) 7511110 (67.7) 0.9 {-2.9 t0 4.8) 1.01 {0.96 to 1.07)

ICU readmission required during index 80/1152 (6.9) 57/1110 (5.1) 1.8 (-0.2 to 3.8) 1.35 (0.97 t0 1.BB)
hospital admission

Mortality
Death in ICU 761152 (b.6) B0/1110 (7.2) -06 (-2.7 to 1.5) 0.92 (0.68 to 1.24)
Death in hospital B7/1152 (7.6) 95/1110 (8.6) -10{-33t01.32) 0.88 (067 to 1.17)

Young P. JAMA. 2015;314(16):1701-10




Conditions associated with increased antidiuretic hormone
levels, which predispose to the development of hyponatremia




Moritz ML. N Engl J Med. 2015;373(14):1350-60
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Ringer's Lactate

Severe metabolic alkalosis

Lactic acidosis with impaired lactate clearance
Severe hyperkalemia

Co-administration with citrated blood products
Patients at risk of developing brain edema
(traumatic brain disease, neurosurgical
patients or conditions associated with
increased secretion of antidiuretic hormone)
Co administration of NaHCO,
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Correction of hypovolemia with crystalloid fluids: Individualizing infusion
therapy
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AHMITOYPT | A
YITOTONG®N
NATPIOYXS@N

ATAANYMATQNC(I I)
Mooob6akn 3amp OLTEOLTOV OV

OLaAouatocgc NaCl 15% oce 1L
Distilled water=0 p0é6c N/2

dMpooocOnrkn 1Y2amp v Tép T OV O L
Ot aAdouyatogc NaCl 15% oce 1L
Distilled water=0 p6c N/4



AlTANYMATA
[ AYKOZH2

Mapoéxovy EVEDTYE L U (50g
Yy A v k6l neg)

XonotLpuevoovy yYia TNnv Kalovyn
TWY NUEPARTLWY avayKkwy o0& H,O

1L 0000 Yy AUVKG6E NG Eirha L
LOOWOUWT LK HUE TO mwAaoua (n
YAUVLKGOEN ELVvaAL ENIONG WOUWT L Ka
OLPUOT LKA OLOLA) 6X L aueEOnN
UETAPBOAN TNg TOVLKESTNTOAS KO
SETOUEY We Kol TOU dYKOU T WYV
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[ ANYKOZH2

Mpoooxn AL Aoy o ey § OKSEE NS
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MAPENTEPIKHXOPHI HX2ZH
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>E ATOMAME YTTOKE I MENH

Xopnrnon3t (1 bkc J8R)Y
EE&KY"T(AP | 8Y FTKOY

1L Ringer's 7 NaCl 0.9%
ILYy Auvké6é neb%
1L Ringer's 7 NaCl 0.9%
AmTa L TEIT L LO L ALT EPTN
TOOOOXT o€ AT O U U E

VT LOOLOTNTOOUEY N KAOOL KD




OMOIO2TA2ZIATOY K+

HMEPH2 I E2 ANAT KE2 2E K+
60-100mEq

M.( Kpéc veEDPP L Kéc aTtwAdA E L Ec K
CKOUD KOAL OCE TNEPLTXNTWOE Lg
APVNTLKOGLOOCULYILOUL K

Avay Kk n X0pPAYnNaong
OLaAouatoc KCl o€ atoua mowv
QOEV mTpooAaupBavouvy TPOPOOHN 7

O aToUd TTOL EXOLY XPVNTL KO









XOPHITH2ZHAITAAYMATQN
KCI

‘Méy Lotn mooéTnrta 60mEq K* /L
<4amb KCI

Bpozc?saoz xopnrnan OpWY UE

J C X U




AlTOPOQ2ZH
YTOKAATAIMI A2

MPO2OXH 2THN
1L NaCl 0.9%: 154mEqNg* @ 194EQ &1- =3080sm

XOPHI OY NTAI
4amp KCI (10%): 4 X (13.5 mEq K* + 13.5 mEq Cl-) =1080sm

»  VDVOALKAWOUWT L KT NTo =416 oshr.

KiV OLVOS LT EPLDPSPTWO NS T NG
KO KA0obooniove




AlOPOQ2
XopAy non KCI O' VDITOT OV C
VoOTPLOOYXO OLAAOUCOAT O

M.x. 1L NaCl N/4 mep téx et 38mEq Na* +
38mEq Cl- =760sm

4amp KCl me p téx o v v 54mEq K* + 54mEq CI-
=108o0sm

20V 0 Ao 184 osm UL KP6c KLV O ULV Og

\J \J </ U J (X g



Basic principles of potassium
chloride (KCl) administration

e TIn patients with normal potassium balance:

(0]

Administration of 60-80 mEq K+/day in the infusates (2-3 L/day) to cover the daily

potassium needs.

e In patients with a negative potassium balance:

(0]

(0

KCl should be added only to saline (and not to dextrose) solutions

No more than 60 mEq K*/L can be given; preferably K* should be administrated in a large
vein.

Potassium-rich infusates should be slowly given to avoid hyperkalemia

KCl should be added preferably to hypotonic saline solutions to avoid circulatory overload
[since KCI contains osmotically active ions, e.g. 1 L 0.45% saline solution + 54 (4 amp) mEq
KCl is nearly isotonic to plasma]

Frequent determination of serum potassium levels are necessary during treatment



> TA XOPHTOYMENA YTTOTONA
AlAANYMATA
Eivatr ovvatTtnn nmpoobBnhrkn:

MgSO, (o€ ®06 cveig
LITOUAYVYNOLAL MULA)

NaHCO; (0 aocBeveicue osvalt




Basic principles of NaHCO; solution
administration
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