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489. A4l-year-old woman underwent resection ofan
acoustic neuroma under total intravenous anes-
thesia (TIVA). The surgical procedure was nota-
ble for 12-h duration with 500 mL blood loss. She
is admitted to the ICU postoperatively, 1s extu-
bated, breathing comfortably, and is neurologi-
cally intact. Vital signs are normal. An ABG
reveals pH 7.30, Paco,42mm Hg, Pao, 150 mm
Hg on supplemental oxygen, base deficit 4. A
metabolic panel shows Na 143 mEq/ L, K 3
mEq/ L,Cl1115mEq/ L, HCO, 20mEq/ L. Which
one of the following is the most likely explana-
tion for the patient’s acid-base disturbance?
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KpoBonotepsa 500 mn. Mepesoa B8 OPUT, akcTybauus
be3 HeBpoaornyeckoro aepmumnTa

BuUTanbHble NOKa3aTenm ctabuabHbl
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YTO M3 NepevyncneHHoro BepoAaTHee BCcero obbacHAET
NaHHble HapyweHua KOC?
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(A)
(B)
(C)

(D)
(E)

BapuaHTtbl oTBeTa

Crystalloid resuscitation fluid adminis-
tered during operation

Loop diuretic administered to reduce
brain swelling

TIVA anesthetic agent
Hypovolemia due to underresuscitation

Nitroprusside treatment of intraopera-
tive hypertension
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489. (A) The patient’s acid-base disorder is a mild
metabolic acidosis without an increased anion
gap. The most likely diagnosis is intraopera-
tive resuscitation with 0.9% NaCl (normal
saline) intravenous solution that is commonly
used during neurosurgical procedures because
it is slightly hypertonic compared to plasma
and theoretically may provide benefit in
diminishing brain edema. However, adminis-
tration of large quantities of normal saline
causes a hyperchloremic metabolic acidosis
with normal anion gap as aresult of dilutional
acidosis. The clinical significance of this acid-
base disorder remains to be elucidated, but
likely does not carry as poor a prognosis as
lactic acidosis. Loop diuretic administration
generally causes a metabolic "contraction™
alkalosis. Propofol infusion syndrome and cya-
nide toxicity due to nitroprusside both cause
an elevated anion gap metabolic acidosis due
to lactic acidosis. (1:796, 5:508, 528, 535-6)
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Application of Fluid Resuscitation in Adult Septic Shock

Sepsis-induced hypotension or lactate > 4 mmel/L
{Based on S8C bundle and CKS threshold]

¥

No high flow oxygen and Pneumania ar ALl with ESRD on hemodialysis
Ma ESRD on dialysis or CHF high flow oxygen requirements or CHF
Rapid infusion Not intubated, Intubatedy Y
of 30 mifkg mechanicaly ventilated mechanically ventilated Total of 30 mlfkg crystallaid*
Crystalloid* with frequent reassessment of
i ‘ oxygenatian

Consider | Rapid infusicn 3
intubation/mechanical of 30 mifkg
ventilation to facilitate crystallaid *

20 mifkg crystalloid *

I ne
Total of 30 mi/kg with
frequent reassessment af
*Admini 30 mlykg aystalloid within first 3 hours

owpgenation Jl A

Considerations post 30m | kg crystallaid infusion
1. Continue to a'ance fluid resuscitation and vascaressar dase with attention ta maintain tissue perfusian and minimize interstitial edema
2. Imalement some cormbination af the list below toaid in further resuscitation cheioes that may indude additional fluid or ingtrope therapy
= blaod pressure/heart rate respanse,

urine autput,
+ cardiothoracic ultrasound,
+ QWP Ecv0d,

oulse pressure varation
+ lactate clearancefnormalization ar
+  dynamic measurement such as response of flow ta fluid bolus or passive leg raising
3, Consider alaumin fluid resuscitation, when large walumes of crystallaid are required to maintain intravascular valume.

ALIsacune Lo injury; CHFscongestive heart Falune: M5= US Cenners for Madiare and Medicad Sersces; CVP=tentral venous pressure; ESS0eend stage renal disease; kg=bilograms;
i oy lmcarytus ool Sowlil=Ruperion whni Cind g Wl dtion

Flg. 2 This figure explores the nuancing of inidal administration of 30 mlfkg crystallaid for sepsis induced hypoperfusion based an patient char-
acteristics, It alsa draws attention to reassessment ok following the initial fluid doss 25 aninfluence an further fluid 2dministration or inatrepic
therapy
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Considerations post 30ml/kg crystalloid infusion

1. Continue to balance fluid resuscitation and vasopressor dose with attention to maintain tissue perfusion and minimize interstitial edema
2. Implement some combination of the list below to aid in further resuscitation choices that may include additional fluid or inotrope therapy

v blood pressure/heart rate response,

*  Utine output,

+ cardiothoracic ultrasound,

¢+ CVP, 5ev02,

¢ pulse pressure variation

lactate clearance/normalization or

+  dynamic measurement such as response of flow to fluid bolus or passive leg raising

3. Consider albumin fluid resuscitation, when large volumes of crystalloid are required to maintain intravascular volume.
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F. FLUID THERAPY

1. We recommend that a fluid challenge technique be applied
where fluid administration is continued as long as hemo-
dynamic factors continue to improve (BPS).

2. We recommend crystalloids as the fluid of choice for ini-
tial resuscitation and subsequent intravascular volume
replacement in patients with sepsis and septic shock
(strong recommendation, moderate quality of evidence).
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1. We recommend that a fluid challenge technique be applied
where fluid administration is continued as long as hemo-
dynamic factors continue to improve (BPS).

2. We recommend crystalloids as the fluid of choice for ini-
tial resuscitation and subsequent intravascular volume
replacement in patients with sepsis and septic shock
(strong recommendation, moderate quality of evidence).

3. We suggest using either balanced crystalloids or saline for
fluid resuscitation of patients with sepsis or septic shock
(weak recommendation, low quality of evidence).
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We recommend that a fluid challenge technique be applied
where fluid administration is continued as long as hemo-
dynamic factors continue to improve (BPS).

‘We recommend crystalloids as the fluid of choice for ini-
tial resuscitation and subsequent intravascular volume
replacement in patients with sepsis and septic shock
(strong recommendation, moderate quality of evidence).
We suggest using either balanced crystalloids or saline for
fluid resuscitation of patients with sepsis or septic shock
(weak recommendation, low quality of evidence).

We suggest using albumin in addition to crystalloids for
initial resuscitation and subsequent intravascular vol-
ume replacement in patients with sepsis and septic shock
when patients require substantial amounts of crystalloids
(weak recommendation, low quality of evidence).
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We recommend that a fluid challenge technique be applied
where fluid administration is continued as long as hemo-
dynamic factors continue to improve (BPS).

‘We recommend crystalloids as the fluid of choice for ini-
tial resuscitation and subsequent intravascular volume
replacement in patients with sepsis and septic shock
(strong recommendation, moderate quality of evidence).

We suggest using either balanced crystalloids or saline for
fluid resuscitation of patients with sepsis or septic shock
(weak recommendation, low quality of evidence).

We suggest using albumin in addition to crystalloids for
initial resuscitation and subsequent intravascular vol-
ume replacement in patients with sepsis and septic shock
when patients require substantial amounts of crystalloids
(weak recommendation, low quality of evidence).

We recommend against using hydroxyethyl starches
(HESs) for intravascular volume replacement in patients
with sepsis or septic shock (strong recommendation, high
quality of evidence).
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FLUID THERAPY

We recommend that a fluid challenge technique be applied
where fluid administration is continued as long as hemo-
dynamic factors continue to improve (BPS).

‘We recommend crystalloids as the fluid of choice for ini-
tial resuscitation and subsequent intravascular volume
replacement in patients with sepsis and septic shock
(strong recommendation, moderate quality of evidence).
We suggest using either balanced crystalloids or saline for
fluid resuscitation of patients with sepsis or septic shock
(weak recommendation, low quality of evidence).

We suggest using albumin in addition to crystalloids for
initial resuscitation and subsequent intravascular vol-
ume replacement in patients with sepsis and septic shock
when patients require substantial amounts of crystalloids
(weak recommendation, low quality of evidence).

We recommend against using hydroxyethyl starches
(HESs) for intravascular volume replacement in patients
with sepsis or septic shock (strong recommendation, high
quality of evidence).

We suggest using crystalloids over gelatins when resusci-
tating patients with sepsis or septic shock (weak recom-
mendation, low quality of evidence).
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MWHWCTEPCTBO 31PABOOXPAHEHWA POCCUNCKOW ®EOEPALNA
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ot 2 anpena 2013 r. N 183H
Ob YTBEPKAEHUW MNMPABUN
KNMHUYECKOIO MCMNO/1Ib3OBAHMA IOHOPCKOW KPOBU
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VIl. NMpaBuna nepenuBaHunaA
KOHCEepBUPOBAaHHOU AOHOPCKOU KPOBU
U 3puTpouUTCcoaepKaLLUX KOMNOHEHTOB

30. MeauuMHCKMM  MOKa3aHuem K  TpaHchy3uu
(nepennBaHuUioO) NOHOPCKOM KPOBM 7
3pUTPOUUTCOAEPKALLMX  KOMMNOHEHTOB MNPU  OCTPOM
aHeMnUn BCNeACTBUE MACCMBHOM KPOBOMOTEPU ABAAETCA

notepa 25 - 30% obbvema UMPKyNMpyOWEN KPOBM,
COMPOBOXAAOLWAACA CHUXEHUEM YPOBHA remor10buHa
Huxke 70 - 80 r/an n remaTokpuTa HUXe 25% wu

BO3HMKHOBEHMEM LMPKYNATOPHbIX HaPYLLUEHUN.

NMPUKA3

oT 2 anpena 2013r. N 183H

Ob YTBEPXAEHWN MPABUN

KMHWUYECKOIO MCNOJ1Ib30BAHUA OHOPCKOM KPOBM
M (MNN) EE KOMMNOHEHTOB



C30

[Mpn ocTpon maccuBHOM KposornoTepe (bonee 30% OLK,
ansa B3pocnbix - 6onee 1500 mn), conpoBoXKAatOLLENCA
pa3BUTUEM OCTpOro NBC-cuHApoOMma, KOIM4YeCcTBO
nepenmsaemon C3[1 AO/MKHO COCTaBAATb He mMmeHee 25 -
30% Bcero obbema nepenmBaemon KpoBu U (nnun) ee
KOMMNOHEHTOB, Ha3Ha4YaembIX ana BOCMNOJIHEHUA
KpoBonoTtepu (He meHee 800 - 1000 mn).

NMPUKA3

oT 2 anpena 2013r. N 183H

Ob YTBEPXAEHWN MPABUN

KMHWUYECKOIO MCNOJ1Ib30BAHUA OHOPCKOM KPOBM
M (MNN) EE KOMMNOHEHTOB
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C3l1 — no NoKa3saHmam

We recommend against indiscriminate use of plasma
transfusion in perioperative bleeding management. 1C



N3beratb runepsonemum

Mpu nHbY3UM KprucTannonaos/Konnonaos Bo
n3bexaHme oTeka UHTEPCTULMA U YPE3MEPHOM
npeaHarpy3kun cneayet nsberatb rmnepBoeMnm
1B
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MepunonepaunoHHaa UHPY3UA: rae rpaHULa mexay
HeAOCTaTOUYHbIM U Ype3mMmepHbIM?
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Perioperative fluid therapy: defining a clinical W
algorithm between insufficient and excessive™
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ﬁﬁ:’g Abstract In the perioperative scenario, adequate fluid and volume therapy i a challenging sk, Despite im-
e proved knowledge on the physiolegy of te vascular barrier function and its respoctive patophysolegic dis-

Cryatalloids; . ; e G J

Fhiid the : twrbamees during te perioperative processs, clearcut therapeutic principles ane dfficult to implement.

Pori ’:::' Megecting the physiologic basis of the vascular bamrier and the cardiovascular system, numenus studies

proclaiming & fferent approaches i fluid and volume therapy do not provide a rationale, as various surgical
and patient fisdk groups, and different fluid regmens combined with varying homodynamic meaames and
variahle algorithms led i conflicting results. This review refors i the physidogic basis and answers ques-
tions insoparably conjoined to a rational spproach o perioperative fuid and volume therspy: Why does fluid
et lost from the vasculature periope ratively? Whe el does it get lost? Based on curment findings and ratio-
nale considerations, which fluid replacement algorithm could be implementad into ¢ linical routine?

@ 2006 Ekevier Inc, All rights reserved
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EUROPEAN MEDICINES AGENCY

ECIENCE MEDICINES HEALTIH

29 June 2018
EMAS422%41 /018

Hydroxyethyl starch solutions: CMDh introduces new
measures to protect patients

Medicines to remain on the market provided that training, controlled access
and warnings on the packaging are implemented

The CMDR® has decided that hydrexyethyl starch (HES) salutions for infusion should remain on the
market provided that a combination of additional measures to protect patients ls Implemented. This
follows further reflection, In consultation with ELN Memiber States, on whether it would be feasible ko
Introdwce new measures that would effectively reduce the rigks with these medicines.

HES solitions for Infusion e used to meplaoe plasma valume following Boute (suddan) blood kbas,
where treatment with alternative products known as “crystallolds’ alone £ not considered sufficlent.

In January 2018, EMA' safety commitiee PRAC recomr suigp g the g
aLthatsations of these medicines b they continued to b2 used in eritically Il patients and
patients with sepsis desplte restricions introducad In 2013 dus ko the risk of kidnay Injury and death In
thess patients.

The CMDh agresd with the PRAC'S assessment of the serlous risks In critically ill patiants and patients
with se&psis. Howewer, the CMDh gave further conslderation to the place of HES in the dinical practics
of some countries, nobed that previous risk minimisation measures had some effect, and considered
Enak & combInation of new HEK Minimisation Measures would effactively ensure that HES solutions are
not used in patients at rsk.

The: M MERSires ane

= the implementation of 8 controlled BOCESS programime by the companies holding the mamketing
suthorisations to ensure that only accredited hospitals will be supplled with these medicines. The
secredibation would require that relevant healtheare professionals recelve tralning on the safe use
of HES solutions for Infusion. Further detalls about the training and the controlled access
programme will be provided ko hospitals and healthcare professionals In due time;

»  warnings in the medicines’ packaging and at the top of the summaries of praduct charactaristics
(SmPCs) reminding healthcare professionals that these medicines must not be used in patients
with sepais or kidney Impalrment or in eritically Il patients;

* The CMDh & a medicnes reguistory body representing the Ewropean Union (EL) Member Stabes, Topiand, Liechtenstein
and Norway.

A0 Crurchil Place » Cansiry WhET » Londsn E14 SEU » Usibed Klngdom

Taluphess 428 (0120 3660 G000 Fucsimibe #44 [D)30 3660 5555
Sandl & g e wih fur wralvlb T SO0, E1 L An agancy of s Curgaan Unise

@ Ewopesn Mediches Agency, 2018, Reprodudion B edthorised provided the source b adewwledged.
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29 nioHa 2018 ropa Ha naeHapHom 3aceaaHun CMDh
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YTO HY)XXHO YYnUTbIBATDb:


Выступающий
Заметки для презентации
В Европе рабочая группа Европейского агентства медицины (EMA) CMDh, завершила обсуждение в рамках процедуры рассмотрения препаратов на основе гидроксиэтилкрахмала (ГЭК). 

Процесс рассмотрения был начат по результатам двух исследований использования препаратов (DUS), которые показали недостаточную приверженность врачей больниц действующей инструкции по применению препаратов ГЭК.
По результатам проведенной процедуры проверки в рамках Статьи-107i  не было выявлено никаких новых проблем с безопасностью, а баланс польза-риск препаратов содержащих ГЭК, остается положительным в пределах утвержденного показания. Исследования DUS продемонстрировали отсутствие новых рисков и нежелательных явлений. 
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8.2. Correction of confounding factors
Recommendations

We recommend maintaining perioperatrve normothermia
because it reduces blood loss and transfusion requirements. 1B
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197. Deloughery TG: Coagulation defects in trauma patients: etiology,
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CocTaB NO/IM3NEKTPO/IUTHDLIX PAaCTBOPOB
(Mmonb/n)

Mnasma NaCl0,9% PwuHrep CrepodyHamH PeambepuH

Na* 140 154 147 145 147
K* 4 - 4 4 4
Ca?* 2,45 - 2,25 2,5 -
Mg?* 1 - 1 1 1,25
Cl 100 154 156 127 109
HCO3- 24 - - - -
Nakrar - - - - -
AueTtart - - - 24 -
Manat - - - 5 -
CyKuuHar - - - - 44,7
ggi‘;‘ﬂ‘/’:"p“w" 300 308 309 304 313
PCU (SID) 47 0 0 20 43
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PacTBOPOB HAPYIICHUS KUCIIOTHO-OCHOBHOTO COCTOSSHUS B OCTPOM
IICPHOJIC TPaBMbI MPEACTABICHBI JIAKTAT-allAJI030M, THIIEPXJIOpPE-
MHUYCCKHAM 1 JIATIOMMOHHBIM aI{AI030M.
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BbiBOADbI

1. Ha ¢one mpuMeHeHHS TpaJUIMOHHBIX KPHUCTAJUIOMIHBIX
PacCTBOPOB HAPYIICHUS KACIIOTHO-OCHOBHOI'O COCTOSHUSA B OCTPOM
IIEPUOJIC TPaBMbI MPEACTABICHBI JIAKTAT-AlUI030M, THIIEPXIIOPE-
MUYECKUM U JUIIOLMOHHBIM alliJI030M.

2. B rpyi1iie, rie ucionp30Balics peaMOepHH, YKe Ha 2-€ CYTKU
IIPOUCXOMIA HOpPMaJIM3alus I[IOKa3areneil KHUCIOTHO-OCHOBHOIO
cocTosaHus V_82% OOIBHBIX, a TAKXKE OTMEUHAIIMCh 00JIce HU3KHUC

11OKAa3aTCJIM KOHI !@HTH&! !HH XJIOHHI[OB.
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BbiBOADbI

1. Ha ¢oHe npuMeHeHUs TPagULIMOHHBEIX KPHUCTAJUIOMIHBIX
PacCTBOPOB HAPYIICHUS KACIIOTHO-OCHOBHOI'O COCTOSHUSA B OCTPOM
IIEPUOJIC TPaBMbI IPEACTABICHBI JIAKTAT-alUI030M, THIIEPXIIOPE-
MHYCCKUM U JIMIIOIMOHHBIM alliJI030M.

2. B rpyi1ie, rae ucionb30Balics peaMOepHH, YKe Ha 2-€ CYTKU
IIPOUCXOMIa HOPMAJIM3alMs IOKa3areleid KUCIOTHO-OCHOBHOIO
CoCTOAHUA ¥ 82% OONBHBIX, a TAKXKE OTMEUAIMCh 00JIee HU3KHUE
II0Ka3aTe/IM KOHIICHTPAIUU XJIOPUJIOB.

3. BrimrodyeHue B cocTaB MH(MY3MOHHON Tepalluu peaMOepuHa
HE BIMSJIO HA OCMOJISIILHOCTD ILIa3MbI M YaCTOTY Pa3BUTHSA aJlKa-

J103d B OCTPOM 1ICPHOJIC TDABMBI.

AHECTE3NONOTNA N PEAHUMATO/10TNA Ne 6,2015



CbanaHcmpoBaHHbIe pacTBOpPbLI

We suggest the use of balanced solutions for crystalloids
and as a basic solute for iso-oncotic preparations. 2C

Eur J Anaesthesiol 2017; 34:332-395



CbanaHcmpoBaHHbIe pacTBOpPbLI

We suggest the use of balanced solutions for crystalloids
and as a basic solute for iso-oncotic preparations. 2C

9.5.2. Fluid resuscitation
Recommendation

We recommend the use of tsotonic and balanced resuscitatton
fluids in bleeding children. 1C

Eur J Anaesthesiol 2017; 34:332-395



OcobeHHOCTN NHPY3NOHHOU Tepanum
NPU KPUTUYECKUX COCTOAHUAX

e Cencuc

e KpoBonoTepA



dununn Aypeon Teodpact bombacTt
dooH ['oreHxanm

1493 -1541



[Mapauenbc

1493 -1541



[Mapauenbc

Dosis facit venenum
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