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drastically exacerbated the plight of the African
elephant in particular. "A'Voice for Elephants”is a
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Orphaned elephants “can be fine one day and dead the

next,” says Daphne gheldrick, a Kenyan conservationist and

expert in animal husbandry.
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About to see a hit-by-car (aka, an HBC) dog? Wondering how much fiuiid should you bolus?

For the shocky patient, the classic response to “how much IV fluids should | give?” is often “60-90 mL/k
? od g

We no longer use this amous 4

this “shock dose” of 60-90 ml/kg was extrapolated from the

blood volume of the patient (eg, 60-50 ml/kg for dogs; 60 mL/kg for cats). This older shock
dose didn’t have a time association with it—it wasn’'t 60 mL/kg/hour, nor was it 60

ml/kg/minute. This number just represented blood volume.

In older emergency textbooks,

al care specialists have moved a» ™

emergency and critic : !
mic patients

to stabilize hypovole
5. So. a0 ~

Do No Harm

More recently,
shock dose when trying

smaller aliquots of IV crys.tanlzloud

shock dosé (a

,» -.. do not give more then 20 mi/kg “



Surviving Sepsis .
3-Hour Bundle Campaign e

http://www.survivivgsepsis.org

Hemodynamic Support and Adjunctive Therapy

FLuip THERAPY OF SEVERE SEPSIS
initial fluid challenge in patients with sepsis-induced tissue
hypoperfusion should be a minimum of 30 mL/kg of crystalloids

(a portion of this may be albumin equivalent). More rapid
administration and greater amounts of fluid may be need- | jn

some patients.

, --. give minimum 30 mi/kg or more *“



Mame nejaku oporu pre bolus(y) ?



Mame nejaku oporu pre bolus(y) ?

... SU nejake studie, ktore by skumall

= aka je bezprostredna odpoved na FBT ?

* su FBT bezpechym postupom ?
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Physiological changes after fluid bolus therapy in
sepsis: a systematic review of contemporary data

Neil J Glassford ', Glenn M Eastwood “ and Rinaldo Bellomao '~

Abstract

Sun Tzu (The Art of War)

Fluid bolus therapy (FBT) is a standard of care In vhp rr-a\r':dgcr*wer‘.t of the s
oliguric patient. However, contempaorary “.'{“;"I(’f:'f‘.i_!j__‘ for FBI IMproving patient-cen
its physiological effects in comcmpomry L_'x_l ("n\.fa.’r;)r':r‘n@m"..\ and populations are ¢
plectronic databases, we identified all studies describing FBT between January 20
33 studies describing 41 boluses No mm_h_)mlsc-d r;gurj'.lr(;lled m‘alx' comp
as vasopressors. The median fluid bolus was -_»QD m l‘laﬂ(.;;{' 100 to 10
10 to 60 minutes) and the most conjnjonle aqr‘mn'sterc(: rluug wa
predetermined physiological trigger '””-""f-'f:‘ rBI. A?T?‘chuglﬂ l./ 'w?L‘JdiGS d@liu:ri'ne the temporal
changes after FBT in 31 patient groups, only three szn,nf:i:eﬁ r.!m.jnbv:' the physioloc .
one study beyond this point. No m@ac; related the physiological changes after FBT with clinic
There is a clear need for at least obtaining l.cj[?‘(i".)lelSt‘G. mnrmllf?d Ovzd_onc
with severe sepsis and septic shock tx_’\,fo’nc the pencd immediately after its administration
Just as water retains no shape, so In warfare there are no constant conditions

EPUC, hypotensive, tachycardic and/or
red outcomes is scant. Moreover,
200fly understood. Using three

10 and December 2013, We found
ared FBT with alternative interventions, such
000 ml) administered over 30 minutes (range

5 0.%% sodium chloride solution. In 19 studne:si 3
course of physiological
jical changes at 60 minutes, and only
ally relevant outcomes.

e for the physiological effects of FBT in patients

oduction _ ‘
:rlriritically ill patients receive intravenous (IV) fluids, which

are given to maintain physiqlogical homeostasis, or as
a vehicle for drug administration, or. as direct tl\crapeugc
administration to correct perceived hacmodyna.mlc
instability [1-4]. In these situations, where there lS- a
perceived reduction in venous return and cardlz.ac
output secondary to vasodilatation and/or hnx.)volac.:mla.
using IV fluid to increase infravascular volume. is believed
to effectively compensate for the.‘fe changes in v;?sculax'
tone by increasing stroke volume in accordance with the

Frank-Starling principlc_[s- 10]

J

the timed and rapid infusion methods favoured by
Shoemaker (7,8,14-16] and, more recently, techniques
involving echocardiographic or ultrasonographic assessment
of fluid responsiveness following low-volume IV infusion
[17]. However, the current standard of care in the
management of septic, hypotensive, tachycardic and/or
oliguric patients is fluid bolus therapy (FBT), where IV
fluid is rapidly administered in discrete boluses [18-21].
While the ideal fluid bolus would be a discrete volume of
a specific fluid administered at a specified rate, accounting
for individual patient features and with a defined aim
(Figure 1) [11], there is no current agreement regarding

= |en jedna studia skumala
fyziologické zmeny po FBT

= ziadna zo studii neporovnavala
FBT s alternativnymi postupmi

Glassford et al. Critical Care 2014, 18:696
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the timed and rapid infusion methods favoured by
Shoemaker (7,8,14-16] and, more recently, techniques
involving echocardiographic or ultrasonographic assessment
of fluid responsiveness following low-volume IV infusion
[17]. However, the current standard of care in the
management of septic, hypotensive, tachycardic and/or
oliguric patients is fluid bolus therapy (FBT), where IV
fluid is rapidly administered in discrete boluses [18-21].
While the ideal fluid bolus would be a discrete volume of
a specific fluid administered at a specified rate, accounting
for individual patient features and with a defined aim
(Figure 1) [11], there is no current agreement regarding
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ABSTRACT—Introduction: Administration of fluid bolusgs (EBs) beyond initial resuscitation in
mon and may contribute to positive fluid balance. Little is knowp re
is.can : To estimate the prevalence and efficacy of FBs after initial resuscitation in sep
Ob]ecﬁ\:;-e study, patients with severe sepsis/septic shock were recruited after initial resu
prospeCNumber types, and volumes of FBs; resuscitation goals; and their perceived success
arz?;t gy m'9dian (interquartile range). Results: Qver a 1-‘y9ar period, 50
= ed FBs, with a total of 184 FBs (3 [2-5] per patient) administered over 7
recelv1 720 n;L) were administered, which comprised 52.4% (22.1%-124.
ziogn 'arten'al ;:;ressure [MAP]) (76.0%) and increased vasopressor requ
indications for FBs. Low filling pressure (70.9%) and ‘chnucal signs (79.4
ieations. One hour after these FBs, there was a small mcrgase in MAP (P<
ek ‘there was also concomitant increase in noradrenaline administered.
ho‘.Ne;er' lobin, and temperature, whereas urine output remained unchang
rat'o'tegr?hoegincre:ase in MAP were baseline MAP (-0.49 [0.057], P < 0.001)
affec1 Cumulative fluid balance had a weak correlation with delta sequential
30$1;.an d lung injury score (r = 0.13, P = 0.02) and negative correlation
6onclusbn: Postresuscitation FBs are common in septic patients, meet lim

patients with severe sepsis
garding the efficacy and risk profile of this strategy.
tic patients. Methods: In a
scitation and followed up for
rates were recorded. Data are
patients were recruited, 47 (94%) of them
2h.Onday 1, 2 (1-3) FBs, totaling 750 mL
2%) of the fiuid balance. Low blood pressure
irement (60.3%) were the two most common
%) were perceived as the most successful in-
0.01) and central venous pressure (P<0.01);
There was a significant decrease in Pao,/Fio,
ed. Factors (Exp[b) [SE], P) (F? = 0.296) that
and amount of these FBs (=0.05[0.01], P=
organ failure assessment score (r=032 P=
with Pao,/Fio, ratio (r=-028, P= 0.001).
ited success, and may be harmful.

KEYWORDS—Sepsis, septic shock, fluid bolus, fluid balance, resuscitation

INTRODUCTION

. shock is an important cause of death in c.ritically ill
pC | rldwide (1). It is characterized by a vasodilated state,
pauen§ Wf’ ~omplicated by early myocardial depression. Fluid
somc"mc];B:) alr)e often administered with the aim of improv-
bolus.es( ‘ rfusion (2, 3) and are a key component in the
ing u:gsue pca ement of such patients. However, it is also be-
effe(fzveinnclf:aﬁngly evident that excessive volume administra-
: s
fi?)?czﬁl worsen outcome (4-6). iy reacan &
During sepsis, the activity of thg inflamm: gf Sp nse 1
. in the initial hours after the lnSl.lll,.Wthh ’as.gwm rise
gors t of early and late resuscitation as distinct thera-
. th-e con.c::S (7). The role of early resuscitation (the first 6 h)
e en"l;cen v;cll established. Early titrated fluid adminis-
ga:tig‘,)nh;sodulales inflammation, impr'oyes microvascular per-

a | DARTARTTNSUY LR T L PERRATA M) G NN ORGSR

studies, 18.2% and 28.7% of patients with severe sepsis, re-
spectively, received FBs at least for the first 4 days during their
stay in ICU. In the recently conducted 6S (13) trial, patients
with severe sepsis had a median 1.5 L of resuscitation fluid
administered on days 1 and 2 and 1 L on day 3 in addition to
other fluids and blood products. Despite their frequent use in
critically ill septic patients, little has been reported regarding
the reasons why these FBs are administered and whether they
are efficacious.

Except for cases with obvious fluid loss, these FBs can ac-
count for some of the positive fluid balance in ICU patients;
this in turn has been associated with poor outcomes. Positive
fluid balance has been associated with poorer lung function
(6), poorer kidney function (14), and delayed return of gas-

trointestinal function after surgery (15) and an increased
mortality risk (16). Given the orouwine avidenca af A% cadcnm.

Epidemiologia a efektivita FBT
(PRICE study)

= strategia opakovanych bolusov
sa Vv praxi pouziva velmi casto

= FBT vyznamne prispievaju k
pozitivite tekutinove] bilance

= FBT vyznamne navysuje potrebu
noradrenalinu

= fyziologicke zmeny po FBT su
len ,kozmeticke"

Bihari et al., Shock 2013, 40:28 -34
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Duration of hemodynamic effects of crystalloids

in patients with circulatory shock after initial
resuscitation

Thieme Souza Oliveira Nunes, Renata Teixeira Ladeira, Anténio Tonete Bafj,

Luciano Cesar Pontes de Azeved
Flavia Ribeiro Machado and Flavio Geraldo Rezende Freitas vedo,
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Abstract

Background: In the later stages of circulatory shock, monitoring should help to avoi
volume expansion is ideally indicated only for patients in whom the cardiac index (Cl) is expected to increase
Crystalloids are usually the ch'oice for fluid replacement. As previous studies evaluating the hemodynamic efféct of
crystalloids have not distinguished responders from non-responders, the present study was designed to evaluate
the duration of the hemodynamic effects of crystalloids according to the fluid responsiveness status.

Methods: This is a prospective observational study conducted after the initial resuscitatio
shock (>6 h vasopressor use). Critically ill, sedated adult patients monitored with a pulmonary artery catheter who
received a fluid challenge with crystalloids (500 mL infused over 30 min) were included. Hemodynamic variables
were measured at baseline (T0) and at 30 min (T1), 60 min (T2), and 90 min (T3) after a fluid bolus totaling 90 min
of observation. The patients were analyzed according to their fluid responsiveness status (responlders with Cl
increase >15% and non-responders <15% at T1). The data were analyzed by repeated measures of analysis
of variance.

Results: Twenty patients were included, 14 of whom had septic shock. Overall, volume ex
increased the Cl: 3.03 £0.64 L/min/m? to 13.584;0.66 L/min/m? (p < 0.05). From this period, there was a
progressive decrease: 3.23+0.65 L/min/m~ (p <0.05, T2 versus T1) and 3.12+ 064 L/min/m? (p < 0.05, period
T3 versus T1). Similar behavior was observed in responders (13 patients), 284 + 061 L/min/m? to 3.57 + 065 L/min/m?
(p < 0.05) with volume expansion, followed by a decrease, 3.19 + 069 L/min/m? (p <005, T2 versus T1) and 3.06 +

0.70 L/min/m? (p < 005, T3 versus T1). Blood pressure and cardiac filling pressures also decreased significantly after
T1 with similar findings in both responders and non-responders.

n phase of circulatory

Conclusions: The results suggest that volume expansion with crystalloids in patients with circulatory shock after the
initial resuscitation has limited success, even in responders.

Keywords: Fluid; Fluid responsiveness; Fluid resuscitation; Crystalloids; Circulatory shock; Hemodynamics
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Nunes et al. Annals of Intensive Care 2014, 4:25 S
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Crystalloids are usually the ch'oice for fluid replacement. As previous studies evaluating the hemodynamic efféct of
crystalloids have not distinguished responders from non-responders, the present study was designed to evaluate
the duration of the hemodynamic effects of crystalloids according to the fluid responsiveness status

Methods: This is a prospective observational study conducted after the initial resuscitatio
shock (>6 h vasopressor use). Critically ill, sedated adult patients monitored with a pulmonary artery catheter who
received a fluid challenge with crystalloids (500 mL infused over 30 min) were included. Hemodynamic variables
were measured at baseline (T0) and at 30 min (T1), 60 min (T2), and 90 min (T3) after a fluid bolus totaling 90 min
of observation. The patients were analyzed according to their fluid responsiveness status (responlders with Cl
increase >15% and non-responders <15% at T1). The data were analyzed by repeated measures of analysis
of variance.

Results: Twenty patients were included, 14 of whom had septic shock. Overall, volume expansion significantly
increased the Cl: 3.03 £0.64 L/min/m? to j3.58i0.66 L/min/m? (p < 0.05). From this period, there was a
progressive decrease: 3.23+0.65 L/min/m~ (p <0.05, T2 versus T1) and 3.12+ 064 L/min/m? (p < 0.05, period
T3 versus T1). Similar behavior was observed in responders (13 patients), 2.84 + 061 L/min/m? to 357 + 065 L/min/m?
(p < 0.05) with volume expansion, followed by a decrease, 3.19 + 069 L/min/m? (p < 0.05, T2 versus T1) and 3.06 +

0.70 L/min/m? (p < 005, T3 versus T1). Blood pressure and cardiac filling pressures also decreased significantly after
T1 with similar findings in both responders and non-responders.

Conclusions: The results suggest that volume expansion with crystalloids in patients with circulatory shock after the
initial resuscitation has limited success, even in responders.

n phase of circulatory
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Fluid resuscitation in septic shock: A positive fluid balance and
elevated central venous pressure are associated with increased

mortality™

John H. Boyd, MD, FRCP(C); Jason Forbes, MD; Taka-aki Nakada, MD

James A. Russell, MD, FRCP(C)

Objective: To determine whether centn:al venous pressure and
fluid balance after resuscitation for septic shock are associated
wnhoenslit.:’l’::“":'yé conducted a retrospective review of the use of
intravenous fluids during the first 4 days of care.

Setting: Multicenter randomized controlled trial.

Patients: The Vasopressin in Septn.c Shock Trial (VASST) study
enrolled 778 patients who had septic sho«_:k and wt_lo were re-
ceiving a minimum of 5 g of norepinephrine per minute,

: None.

zzr;:r,:li:g:ts and Main Resu{ts: Based on net'ﬂuid balance,
we determined whether one’s fluid balance quartile was corre-

d with 28-day mortality. We also analyzed whether fluid
Iat::nce was predictive of central venous pressure and further-
- e whether a guideline-recommended central venous pressure
o 12 mm Hg yielded a mortality advantage. At enroliment,
ofhg;" occurred on average 12 hrs after presentation, the average
. 'd balance was +4.2 L. By day 4, the cumulative average fluid
:)Iuliance was +11 L. After correcting for age and Acute P_hysiology
a:d Chronic Health Evaluation Il score, a more positive fluid

» PhD; Keith R. Walley, MD, FRCP(C):

balance at both at 12 hrs and day 4 correlated significantly with
increased mortality. Central venous pressure was correlated with
fluid balance at 12 hrs, whereas on days 1-4, there was no
significant correlation. At 12 hrs, patients with central venous
pressure <8 mm Hg had the lowest mortality rate followed by
those with central venous pressure 8-12 mm Hg. The highest
mortality rate was observed in those with central venous pressure
>12 mm Hg. Contrary to the overall effect, patients whose central
venous pressure was <8 mm Hg had improved survival with a
more positive fluid balance.

Conclusions: A more positive fluid balance both early in re-
suscitation and Cumulatively over 4 days is associated with an
increased risk of mortality in septic shock. Central venous pres-
sure may be used to gauge fluid balance =12 hrs into septic
shock but becomes an unreliable marker of fluid balance there-
after. Optimal survival in the VASST study occurred with a positive
fluid balance of approximately 3 L at 12 hrs. (Crit Care Med 2011;
39:259-265)

Kev Woros: sepsis; septic shock; fluid resuscitation

eptic shock is an extremely
complex disorder whose_de-
ranged physiology results tr.o.m
the interplay among the initial
infection, the host response, and §_uh§e-
quent medical interventions. l)gs_pnte ex-
citing new discoveries char.actenzlng mo-
lecular events during septic shock (1-3),

. 396. -

;?::1 at:f: l‘J,niversity of British Columbia Critical
Care Research Laboratories, Hggm + Lung !nstltute, St
Paul's Hospital, Vancouver, British Co!umbla, Canada.
Supported by the Canadian Institutes of Health

rch. A
Res%alr. Rovd is a Providence Health Care Research Insti-

some basic treatments remain under-
studied. Intravenous fluids, along with
antibiotics, source control, vasopressors,
inotropic agents, and mechanical ventila-
tion, are a key component in the early
management of septic shock (4). Surpris-
ingly, despite current mortality rates of
approximately 40% (5-8), dosing intrave-
nous fluid during resuscitation of septic
shock remains largely empirical. Too lit-
tle fluid may result in tissue hypoperfu-
sion and worsen organ dysfunction (4):
however, overprescription of fluid ap-
pears to carry its own risks. In a recent
European survey of critically ill patients

achieving a central venous pressure of
8-12 mm Hg and raise this target to
12-15 mm Hg in the presence of im-
paired ventricular filling/mechanical ven-
tilation (4) However, there are no recom-
mendations as to when it is appropriate
discontinue or reduce the rate of admin-
istration of intravenous fluids.

Given the uncertainty surrounding
fluid therapy for patients with septic
shock, we conducted a retrospective re-
view of 778 patients from the VAsopressin
in Septic Shock Trial (VASST). All pa-
tients had septic shock and were receiv-
ing a minimum of 5 pg norepinephrine
per minute. Correcting for age and sever-

... pozitivha FB uz po 12 hodinach
,Zabija"

Boyd et al Crit Care Med 2011; 39:259 —265
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TION OF SYSTEMIC OXYGEN DELIVERY IN THE TREATMENT
EEEVA PATIENTS

MicHeLLE A. Haves, F.R.C.A., ANDREW C. TiMmiINs, F.R.C.A,, Ern
Mark Parazzo, F.R.C.A., CHARLES J. Hinps, F.R.C.A,, anp Da

kground. Elevation of systpmic oxygen
d‘;’,ﬁgff;ng a:::)ngsumption has been associated with an
improved outcome in critically ill patients. We conducted a
'm:domized trial to determine whether boostm_g oxygen
i jivery by infusing the inotropic agent dobutamine would
i \% the outcome in a diverse group of such patients.
Improthods On the basis of previously published recom-
“:Zationé. we established the following goals: a cardiac
o above 4.5 liters per minute per square meter _of
|ndex-surfaoe area, oxygen delivery above 600 ml per min-
b?dy r square meter, and oxygen consumption above 170
e pe.- minute per square meter. If these goals were not
s F')eved with volume expansion alone, patients were ran-
achtf assigned to a treatment or control group. The treat-
domty roup received intravenous dobutamine (t'; to 200 ug
menkgogram of body weight per minute) until all three
I’|s had been achieved. Dobutamine was administered
t(?fhe control group only if the cardiac index was below 2.8
liters per minute per square meter. kol i
Results. A total of 109 patients were studied. In nine

ESPITE improvements in rc§uscitation anfi sup-

portive care, one or more vital organs fail in a
Jarge proportion of patients with acute, life-threat-
ening illnesses.' It has been proposed that organ
damage in critical illness is due to inadequate oxy-
B e cooand by a lovel of de
sue oxygen extraction that fails to satisfy metabol-
ic demands.? Conscqucntl_y, some investigators have
recommended that in patients at 'hlgh risk who are
undergoing surgery, the cardiac 1nd'cx and the lde-
livery and consumption of oxygen be mcreasc;ld to tzl\{-
els that have prcviopsly bcfzn 1dcnuﬁe_d as the medi-
an maximal values in survivors (cardiac index, over
4.5 liters per minute per square meter of l?ody-
surface area; oxygen delivery, over 600 ml per minute
per square meter; and oxygen consumption, over
170 ml per minute per square meter) to rc'pler;_lssh tis-
e oxveen and prevent organ dysfunction.’® One

ELEVATION OF SYSTEMIC OXYGEN DELIVERY IN CRITICALLY ILL PATIENTS

1717

OF CRITICALLY ILL

esT H.S. Yau, FR.CA,,
viD WaTson, F.R.C.A.

patients the therapeutic goals were achieved with volume
expansion alone; all nine patients survived to leave the
hospital. Fifty patients were randomly assigned to the
treatment group, and 50 to the control group. During treat-
ment, there were no differences between the two groups in
mean arterial pressure or oxygen consumption, despite a
significantly higher cardiac index and level of oxygen de-
livery in the treatment group (P<0.05). Although the pre-
dicted risk of death during hospitalization was 34 percent
for both groups, the in-hospital mortality was lower in the
control group (34 percent) than in the treatment group (54
percent) (P = 0.04; 95 percent confidence interval, 0.9 to
39.1 percent).

Conclusions. The use of dobutamine to boost the car-

diac index and systemic oxygen delivery failed to improve
the outcome in this heterogeneous group of critically ill
patients. Contrary to what might have been expected, our
results suggest that in some cases aggressive efforts to
increase oxygen consumption may have been detrimen-
tal. (N Engl J Med 1994;330:171 7-22.)

septic shock,”® as well as in het
of critically ill patients.!

Some researchers, however, remain skeptical.!! Pro-
vided volume replacement is optimal, it remains un-
clear whether achievement of these target values sim-
ply indicates an adequate physiologic reserve and
therefore a better outcome. Although the prognosis is
very good for patients in whom oxygen delivery and
consumption reach the target levels in response to in-
travenous fluids alone or only moderate inotropic sup-
port, in a substantial number of patients it proves
impossible to increase oxygen consumption despite
aggressive inotropic support.'? In such patients the
outcome is poor,' and the use of high doses of ino-
tropic agents may be associated with an increased in-

erogeneous groups

cidence of complications, such as tachyarrhythmias,

myocardial ischemia, and maldistribution of tissue
blood flow. Furthermore. inotronic sunnort ie fre.

SVRI
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Nie vsetci pacienti v SS potrebuju FBT.
Vsetci vsak potrebuju noradrenalin.
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,,2Aggressive volume resuscitation 1s considered the
best initial therapy for the cardiovascular instability

of sepsis. Hypotension can often be reversed

with fluid administration alone. Fluid requirements for
the initial resuscitation of patients with septic shock
are frequently large, with up to 10 L of crystalloid or
4 L of colloid being required 1n the first 24 h.*

Marik et al. CHEST 1998; 114:854-860
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90. roky LC Vazopresory/6 hod ...

= agresivne tekutiny (10 L)
* nedajboze vazopresor !
= mortalita > 50%

Pouzitie u % pacientit  Mortalita

Rivers 27% 30%
ProMISE 44% 24%
ProCESS 47% 19%
Marik et al. CHEST 1998; 114:854-860 ARISE 28% 16%
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Noradrenalin je kamarat ... -

= objem setriaci efekt
... a nielen u septickeho soku (VITRIS trial)
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8¢ 34
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= pozitivne inotropny efekt A
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" neinterferuje s PLE testom -
... spolahlive titrovanie davky Greenway et al. Am J Physiol 1985; 248:H468-76
N , Hamzaoui et al Crit Care 2010; 14:R142
= anti-inflamatorny efekt Monnet et al. Crit Care Med 2011; 39:689-94
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Prebiehajuce studie ...

ClinicalTrials.gov
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Home > Find Studies > Study Record Detail
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Early Use of Norepinephrine in Septic Shock Resuscitation [CENSER)
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Research Open Access
Effect of fluid resuscitation on mortality and organ function in

experimental sepsis models

Sebastian Brandt!, Tomas Regueira?*, Hendrik Bracht?*, Francesca Porta?, Siamak Djafarzadeh?,
Jukka Takala?, José Gorrasi2, Erika Borotto?, Vladimir Krejcil, Luzius B Hiltebrand?,

Lukas E Bruegger3, Guido Beldi3, Ludwig Wilkens5, Philipp M Lepper2, Ulf Kessler4 and

Stephan M Jakob? Critical Care 2009, 13:R186

DETRIMENTAL EFFECTS OF RAPID FLUID RESUSCITATION ON
HEPATOCELLULAR FUNCTION AND SURVIVAL AFTER
HEMORRHAGIC SHOCK

Kaushal J. Shah, William C. Chiu, Thomas M. Scalea, and Drew E. Carlson

Department of Surgery and Program in Trauma, R Adams Cowley Shock Trauma Center, University o

Maryland School of Medicine, Baltimore, Maryland 21201
SHOCK 2002, 18: 242-247



Tekutinova liecba (strategia) je dolezita

e ... vyznam ma rychlost korekcie objemového
deficitu

- experiment (potkany)

Shah KJ et al., Shock 2002., 18:242-247
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Tekutinova liecba (strategia) je dolezita

e ... vyznam ma rychlost korekcie objemového
deficitu

- experiment (potkany)

- faza hypovolémie: 150 min
- faza objemovej resuscitacie:

NO RESUS FAST MEDIUM SLOW
5 min 20 min 180 min

Ringer laktat o objeme = 3x krvna strata

Shah KJ et al., Shock 2002., 18:242-247




Tekutinova liecba (strategia) je dolezita

e ... vyznam ma rychlost korekcie objemového
deficitu

- experiment (potkany)

- PREiIVANIE ‘('p'o‘ 72 -ho.di.néch., p<0.05)

NO RESUS FAST MEDIUM SLOW

57% 589% 85% 87%

Shah KJ et al., Shock 2002., 18:242-247




Tekutinova liecba (strategia) je dolezita

e ... vyznam ma rychlost korekcie objemového
deficitu

- experiment (potkany)

- PREiIVANIE '('p.o‘ 72 ~ho'di‘na'ch., p<0.05)

NO RESUS MEDIUM SLOW

85% 87%

Shah KJ et al., Shock 2002., 18:242-247




Ja si tiez myslim, ze, bolusy skodia ...

... hlavne v situacii, ked od zacCiatku sepsy po zaciatok liecby

uplynul dlhsi casovy interval

... pacient preziva vdaka svojim kompenzacnym mechanizmom,
ktore bolusom tekutin zrusime

... po ischemii pride ,fatalna hyperemia®




Najrobustnéjsi dokaz o Skodlivosti FBT
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Studia vyvolala obrovsky rozruch ...



Studia vyvolala obrovsky rozruch ...

Maitland et al. BMC Medicine 2013, 11:68
http//www.biomedcentral.com/1741-7015/11/68
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Exploring mechanisms of excess mortality with
early fluid resuscitation: insights from the

FEAST trial
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Studia vyvolala obrovsku kritiku ...

= vyCita sa jej, ze bola robena ,,v Afrike® ...



Stale mam problem uverit, Ze liecebny postup
ktory skodi africkym detom, bude pomahat inde na
zemeguli ...




Studia vyvolala obrovsku kritiku ...

= vycCita sa jej vysoke percento deti s malariou
(v povedomi ,studia u malarie”)



Studia vyvolala obrovsku kritiku ...

= vycCita sa jej vysoke percento deti s malariou
(v povedomi ,Studia u malarie”™)
. 57% zastupenie deti s malariou
. Skodlivost bolusov bola rovnana aj v skupine deti bez malarie
. zapalova odpoved u malarie je rovnaka, ako u kazdého ineho inf. ochorenia



Studia vyvolala obrovsku kritiku ...

= vycCita sa jej vysoke percento deti s malariou
(v povedomi ,studia u malarie”)

= vycCita sa jej pouzitie ,,makkych dg. kritérii soku



Studia vyvolala obrovsku kritiku

including respiratory infections or ‘panting’ Table 1: Risk of death among participants in the
due to their acidosis: and 4% had HIV. FEAST trial with different definitions of shock
Children with shock caused by diar- Absolute risk
rhoea, burns or traumatic injuries, where Mortality (%) difference
substantial losses of fluids from the Bolus No bolus (95%
i o ;. Shock Overall (saline or (control confidence
body had taken place were not included. e ’ )
. . N definition (all arms) albumin) arm) interval)

Children with acute malnutrition were

FEAST inclusion 297/3141  221/2097 76/1044  3.3%
also excluded and only a few (2% ) had a o

| S (9.5%) (10.6%) (7.3%) (1.2-5.3)

mid upper arm circumference <11.5cm.

ACCM-PALS 194/2030 150/1389 44/641 3.9%
What was the effect of Fluid (10%) 11%) (7%) (1.4-6.5)

resuscitation on mortality? Surviving Sepsis  230/1419  167/950 63/469  41%

The trial results showed that 89.4% of Gampalen o) (18%) (13%) (0.2-8.1)
those given boluses survived the first 48 WHO 27165 24/50 3115 28%
hours in hospital. But those given only (42%) (48%) (20%) (3.4-52.5)

maintenance fluids did better: 92.7%

of them survived. This is a statistically “ . )
significant difference. This means that The use of boluses increased mortalit
compared to maintenance fluids, boluses among children with shock regardless O

cause more than 3 children (3.3%) to die Wthh def|n|t|0n Of ShOCk was used

out of every hundred treated. The death

MRC CTU Briefing Paper,

rates were no different between children

statistically different between the arms dren and how it should be treated.
receiving boluses of albumin compared d M al'C h 20 1 2’ ISS ue 3
with boluses of saline. For all of the ill- Why did the use of boluses Emergency triage
nesses described above children treated lead to more deaths? and treatment

with boluses were more likely to die within

P N ™ ™ ™ 2 e ™ PR p—



Studia vyvolala obrovsku kritiku ...

= vycCita sa jej vysoke percento deti s malariou
(v povedomi ,Studia u malarie” ...)

= vycCita sa jej pouzitie ,,makkych dg. kritérii soku

» vyCita sa jej absencia pouzitia podpornych lieCcebnych metéd
(proste neboli dostupneé ...)



Studia vyvolala obrovsku kritiku ...

= vycCita sa jej vysoke percento deti s malariou
(v povedomi ,Studia u malarie” ...)

= vycCita sa jej pouzitie ,,makkych dg. kritérii soku

= vycCita sa jej absencia pouzitia podpornych liecebnych metod
(proste neboli dostupne ...)

- absencia moznosti podat krvne trasnfuzie
- absencia moznosti podat noradrenalin
- absencia moznosti pouzit UPV

- absencia moznosti eliminacnych technik
- absencia moznosti ...




Tekutinova resuscitacia
septickeho soku ...

... maidruhu stranu mince




,, Administration of resuscitation fluid
requires as much thought and care
as the administration of any other
potentially lethal drug.”

John Myburgh

http://www.medscape.com/viewarticle/780800#




Welcome o Ostrave!!!
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