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Volume replacement strategies
on intensive care units;
results from a postal survey

Abatract Objective: To asses vol-
wiiie replacement siraleges on m-
tensive care wmis [1CUS ) in Genma-
ny.

Desigr: A postal survey question
maire of 18 quections was weat tn

481 ICUs in Germany. The ques-
tionnaire was sent 10 general, surgi-
cal, anesthesiology, neurosurgery,
cardiac surgery, and medical ICUs of
hospitals with more than 200 beds.
Resulis: 286 questionnaires (64% )
were returned and analysed. Hy-
droxyethylstarch (HES) solution is
the solution most often used for vol-
ume replacement (todal: 193 1CUs,
exclusively HES: 93 [CUs), erystal-
loids are next {crystalloids exclu-
sively: 61 1CUs), and human albu-

in is used rarely as a first chosce.
EXPErienCe is a very impor-
tant argument for administering vol

routizely: 173 [C1s; COP measured
3 ICUs). Criical values

I profenn aee detined
mn et MO, Roduved plisma lev-
&l of albumintotal protcin was the
Fication most aften ciied for ad
ministering human a/bumin, Only
149 1CUs (32% ) have a financial
budget for their unit. Costs still do
nol play a major role in the choice of
volume replacement on 30 ICUs
(10%).

Comclusions: The kind of volume
therapy differs widely among the
different 1CUs. This questionnaire
supported the supposition thal no
standards exist for volume therapy in
intensive care patients. New results
concerning the abuse of albumin in
the critically ill have not ye
enced strategies of volume replace-
ment
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CVP monitoring Is used in more than 9o% of the cases as an
indicator of fluid therapy.

CVP was the most frequent parameter used to assess fluid need.

Boldt J, Lenz M, Kumle B, Papsdorf M. Volume replacement strategies on intensive care units:
results from a postal sur- vey. Intensive Care Med. 1998;24:147-151.
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Physiology Py

® CVPis determined by the
interaction of cardiac
function and return
function and a change in
either can alter the CVP

A single CVP measurement
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Two is better than one
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Can we use these observations to
predict fluid responsiveness




The Clinical Role of Central
Venous Pressure Measurements

sheldon Magder, M12*
Fahad Bafagesh, MID!

Leniral verous pressare LUTE) B commenly mesred,
Bt s allideal ues 8 oMl ot <lese, Wt drgies thast the Lanew.
pretation of the OFF necls go be considerad inoe 3
i with @ assessan warcise oulpad, The ajective

indiixl CVP (sseaverod relative (o
roferenee ol § em belew ke sornsl wghol we the
roapanss in cerdie satpul with wlhane infsd
athors stulicd comsorwtive pationts who Fad
artery catheters in place snd i liad o volans:
an pract ol guathin s g a6 as wdoend Gy e wesing

an. Tew cnesre =r adeguate eest ol

me infusion =t
285 of those with CVF =<8 m

However, wlhen CVIP was >10 man Hy, physicians pee-
seribed leas Midd chalienges, amd when they did, a posi-
tve response was muel loss Hkely, Change in blood
ressire or chasges b urine output with valume infasion
correlsted poarly with change in cardiac e, A OV of
=10 mm Hy shoukd be considered high, aad the probabil-

e is @ ressonable wpper ot for algo-
rithims for compiric Muid challenges,

Koy wooedse snaumse challersge, carodiine ongpae, right arrial pressiers

nreload for the purpose of improving candiac output
anc tissue perfusion. However, there is still debate
about the best dinica indicators for this optimizs-
tion. Cenral venous pressure (CVP) or right asrie]
pressuce (Fra) have loag been used foo thes purpose.
The terme CVF and Fra ate essenzially equivalent &
lang as there s mo vena caval shstruc wnd we
wil use the berm VP throughout thi icke. CV32
s wadily awailable in amy patiert with 5 centrsl
venous cztheter and, even without a ceniral venous
catheter, in most patients, CVP can be assessed eas-
iy by simple inspection of the jugular veins. Indeed,
this is onz of the basc bedside skills tanght to all
medicel stucents (1. A postal survey of Geman
intensivists found that 93% of them used the CVF as
an indicator for volume replacement, and CVFP was
by far the major indicator used [2). Yet the value of
this simple clinical measurement is frequently criti-
cized. A specific value of CVP is a poor predictor of
changes in cardiac output with volume infusion
[3-5], and the CVP docs not accurately reflect pul-
maonary artery ooclusion pressure, which is scen by
many to be the true determinant of cardizc preload
[t Wi argue that this failure to find a useful cin-
ical utility for the CVP is duc to a failure to consider
the physiclogical determinants of the CVE

CVP is determined by the interaction of cardiac
function and the function that determines the return
of blood to the heart [8-10]. Thus, the CVP by itsclf
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83 patients were enrolled in this study.

Their hemodynamic data were collected before and after any
fluid challenge.

118 fluid challenges attempt were done and were successful in
increasing the CVP by more than one

Magder S, Bafaqeeh F. The clinical role of central venous pres- sure measurements. J Intensive
Care Med. 2007;22:44-51.




4/29/2010

Results eI

Tabhle 2. Vemodyramic Profile Prior i Volume Infusion of Bespondens and Ronrespondens

Taatal HResponders Neonresponders

Hmart e RS +1
dystolic alocd pressure, mm Hg g t12
TMagolic blood pressure, mn Hg FMt0
M aderid presmes, mm g Ti&n
Fpstolic aulmonary srbeny prassore, mm Hig R 3 O]
TMasolic pulmoaary artery pressure, mm Hg 134
ez puimonarr ansry presure, mm Hg 1T 6
Cardiac index, LS m 250+ D82 242075
Urine output, ml/h 1K £ 148 119 £ 176
jection fruction, % 882157 5132137
ted" o {T6) 51 (743
Vasopressors" a0 (68) A6k [67) 34 (8

H H I R

Magder S, Bafageeh F. The clinical role of central venous pres- sure measurements. J Intensive Care Med. 2007;22:44-51.
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figure 1

Ototal
mres

Onon res

v 0-5 cvp 6-10 cwvp 11-15 cwvp 16-20

Magder S, Bafageeh F. The clinical role of central venous pres- sure measurements. J Intensive Care Med. 2007;22:44-51.
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Magder S, Bafageeh F. The clinical role of central venous pres- sure measurements. J Intensive Care Med. 2007;22:44-51.

Heart-Lung Interaction

Effect of Rise of ITP on VR Curves

Hypovolemic Patient Normovolemic Patient
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Supplormantal oo
andoiracheal

ion of red cells
until hamatccrit =30%

natrogic agonts

Rivers E et al. N Engl J Med 2001;345:1368-1377

TaeLE 3. Karran—Menr ESTMATES 0F MORTALITY AND CAUSES oF IN-H osprrar. DeaTin *

EarLy
GoaL-DrecTep
Stanparo THERAPY THERAPY ReLatve Risk
VarlaeLE (N=133) IN=130) (95% CI) P VaLue
ne. (%)

IlJ'l]lJ)l.Jillll lllll[l'ﬁlllll \T

All patients 52 (46.5) 38 (30.5) 0.58 (0.38-0.87) 0.009

Patents with severe sepsis 19 (30.0) 9(14.9) D46 (021-1.03) 006

Patents with septic shock
Pﬂr'.E nis

0.60 (0.36-0.98) 0.04

Causes of in-hospital deat
Sucden cardiovascular collapse 257119 (21.00 12117 (10.3) 2
Multiorgan failure 26,119 (21.8) 19117 (16.2) 5 027

*Cl denotesconfidence interval. Dashes indicate that the relarive risk is not applicable.
‘]‘mrccurrl_:_’;:s were CSIJ.CL'I[S[['L‘{.{ |:'" l'hC Kﬂpl&l‘ J\IC.RJK’ Pl’lldL'lL'r liﬂﬁt mcrh::d.

tThe denominators indicate the numbers of patients in ezch group who completed the initial six-hour studv period.
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Pra variation with Respiration
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Hypovolemic Patient Normovolemic Patient

Pra variation with Respiration

35 spontaneously
breathing patient
were
prospectively
observed Pra
variation with
respiration. Then
were given a
bolus of fluids.

J Critical Care 1992, 7: 76

Magder SA, Georgoadis G, Cheong T. Respiratory variations in right atrial pressure
predict response to fluid challenge. J Crit Care 1992; 20:29—42
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Comparison of Two Fluid-Management
Strategies in Acute Lung Injury

Thez Matiurial Hearl, Lung, ared Elusal Iislille Awle Respiratury Dislress
Syndrome (ARDS) Qinical Trials Metwor

ALSTRACT

ACKGROUND
Optimel fluid menogement in patiens with acute lung ifjury is unknewn. Divresis
ot luid restrictinn may improve lung Fenzticn but coul jropsrdize extrpuimanay.
ongin perfusion.

METHODS
In a randamized study, we compered a conservative znd a Lbenal strategy of flid
maragement using expicit protocals applied for seven days in 1000 patients with
apwie [ong infury. The paimary end polnt was deach 2060 cays Seeordary exd polns.
included the number of vennator-tiee days and organ-taiure-free days and mea-
sures of lung physiology.

RESULTS

The rate of death at &0 days was 25.5 percent in the conservative-strategy group and
284 percent in the liberal-strategy group (P=0.30; 95 percent confidence intezval
for the difference, 2.6 to 8.4 percent). The mean (25E) comulative fluid balance
during the first seven days was -136¢491 ml in the conservative-strategy group and
69922502 ml in the liberal-strategy group (P<0.001). As compared with the liberal
strategy, the conscrvative strategy improved the oxygenation index (fmean airway
pressure x the ratio of the fraction of inspired cxygen to the partial pressure of arte-
rial owygen] » 100) and the lung injury score and increased the nomber of ventilator-
free days {14.620.5 vs, 12.120.5, P<0.001) and days not spent in the intensive care
unit {13.420.4 vs. 112204, P<(0.001) during the firsc 28 days but did not increase
the incidence or prevalence of shock during the study or the use of dialysis during
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Outcome

Talsle 3. Main Dutcome Vardables.*

Comtpreativg Libural
Duteenn Srstegy Strategy
Death at 60 days |% 25.5 28.4

Orgasfallue-free dayesce—
Craya Lt ¥
Cirdicnasidar failure 3.5s0.1 1600
CHS faiure 12012 2803
Heral tallure 32201 Skl
Hx; v failurs 5.7sdl.1 5.5+0.0
Coagulstion sbnorma Se=0.1 5400
Drays | b 33
Cardieasandar PR =] 190 =04
CHE faiure 13505 172405
Foeral Failure 712805 21,1605
Hzoaticiailur: 11N=04 211605
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CVP reading as a predictor of
responsiveness

Referance Responder Non-Responder

Pra

Calvin JE: Surgery 1981, 90:61-76.

Pinsky: Chest 1990, 98:1450-1454.

Teboul JL:Chest 1997, 111:351-358.

Michard F: Am J RespirCrit Care Med 2000, 162:134-138.

Pwp

Calvin JE: Surgery 1981, 90:61-76.

Pinsky: Chest 1990, 98:1450-1454.

Diebel L:J Trauma 1994, 37:950-955.

Tavernier B:. Anesthesiology 19
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critical care review

— Predicting Fluid Responsiveness in ICU
Patients*
A Critical Analysis of the Evidence

Frédéric Michard, MD, PRD; and Jean-Louis Teboul, MD, PhD

Tuhle 5—Positive and Negatice Predictive Vobees of Dynenic Parcmeters

Punomakrs Buet Thembekd
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Surviving Sepsis Campaign: International guidelines fc
management of severe sepsis and septic shock: 2008
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Special Article
Surviving Sepsis Campaign: International guidelines for
management of severe sepsis and septic shock: 2008

Table & Instlal resuscitationoand (nfechion (ssaes

Strength of recommendatoon ardd quality of evicence hane been assessed using the GRADE critesa,
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Special Article
Surviving Sepsis Campaign: International guidelines for
management of severe sepsis and septic shock: 2008

Takle 4. Hemodyrarmic suppaort and adfunctive therapy

Sirength of recommendation 2nd quality of evidence haws been assesmed using e CRADE criferiz,

Tere ywamie impeorvement [ 10}
L] Cr-.'«: I'I|.||:| -:I'ull.-:rq:-:: of 1000 mL of :nulalluld.i or II[I 500 mL of colloids over 30 mins. More
rapid and larger wlumes may be required in sepsis-ndweced tissue hypopedesion (10

& Hale wl Merd adioiess lalioe slould be coducod) if candiae Dlliog poessarcy Bioease willmoul
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